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(57) Abrégée/Abstract:
A connector removal tool comprising a rigid press and release device for removing a connector from an electronics assembly.
Upon engagement of the rigid press and the release device, first and second press members of the rigid press engage and move
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(57) Abrege(suite)/Abstract(continued):

about a pair of deflecting engagement members of the release device to cause the pair of deflecting engagement members to
deflect to compress and unlock interlocking tabs of the connector to facilitate removal from the electronics assembly. A single
motion of the rigid press can cause unlocking of the connector. Alternatively, a connector removal tool comprises biased deflecting

rngid press members that engage directly with a connector to unlock the interlocking tabs of the connector to facilitate removal of
the connector from an electronics assembly.
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(87) Abstract: A connector removal tool comprising a rigid press and release
device for removing a connector from an electronics assembly. Upon engage-
ment of the rigid press and the release device, first and second press members
of the rigid press engage and move about a pair of detlecting engagement mem-
bers of the release device to cause the pair of deflecting engagement members
to detlect to compress and unlock interlocking tabs of the connector to facilitate
removal tfrom the electronics assembly. A single motion of the rigid press can
cause unlocking of the connector. Alternatively, a connector removal tool com-
prises biased detlecting rigid press members that engage directly with a connec-
tor to unlock the imnterlocking tabs of the connector to facilitate removal of the
connector from an electronics assembly.
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CONNECTOR REMOVAL TOOL

RELATED APPLICATION
100011 This application claims the benefit of U.S. Provisional Application Serial
NoO. 82/430,831, filed December 8. 2016, and entitied, "Connector Kemoval

1ool,” which is incorporated by reference in s enlirety herein.

BACKGROUND

30021 Elecincal connectors are ofien fit into an electronics assembly in close
proximity (o other components, which can make i difficull to remove the
connectors with a hand and without causing damags (o the connectors. In
particudar, one such connector s a press-it conneacior that reguires compression
of interiocking tabs iocated on the sides of the connecior for removal of the
connector from an eiecironics board or other electronics assembly. improper
removal can cause damage to the inleriocking taps, the connecior intertace, or
the connected circuit poard of the eiecitronics assembly, or all of these, any of
which can pe costly and ditficulf to repair or replace in many instances.
Typically, such conneciors are removed manually. For removal, the connector
intertocking tabs must be depressed tuily before the connector can be pulled
from its connection, or there is a nsk of damage. However, in many cases due
o the imited and cramped available space surrounding the connector, the
interiocking tabs may not always be compressed fully (1.e., there is a lack of
consistency in depressing the interiocking taps at the same time or in the same
direction or with the same force, which can be probiematic and iead 1o the
damage of the connector or the circult board once forces used {o pull the

connector from its connected siate are exerted on the connector.

BRIEF DESCRIPTION OF THE DRAWINGS

PCT/US2017/063803
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00031 Features and advantages of the invention will be apparent from the
detailed description which follows, taken in conunclion with the accompanying
grawings, which together iliustrate, by way of exampile, features of the invention;

and, wherein:

(0004] FiG. 1A is an isometric view of g connector removal ool engaged o a

connector in accordance with an exampie of the present disclosure.

(00051 Fils. 18 is a front view of the connector removal ool of FIG. 1A

engaged to the connector that 1s removably lockead 10 an electronics assembly.

00061 FiG. 10 is a front view of the connector removal tool of FIG. 1A

engaged to and uniocking the connector from the electronics assembiy.

00071 FlG. 2 1s an isometric view of the rigid press of the connector removal
tool of FiG. 1A,

100081 FiG. 3A 15 a botlom view of the rigid press of the connecior removal {00
of Filz. 1A,

00091 FiG. 3B is a front view of the ngid press of the connector removal {00l
of FI(z. 1A

(00101 FlG. 30 is a left side view of the ngid press of the connector removal
ool of FiG. 1A,

(00111 FIG. 4 is an isometnic view of the release device of the connector

removal too] of FiG. 1A,

[0012] Flls. BA s a front view of the release device of the connector removal
tool of FiG. 1A,

100131 FiG. 5B is g side view of the release device of the connector removal
ool of FIG. 1A

0014 FiG. 50 is a top view of the release device of the connector removal
tool of FIG. 1A

10015] FliG. © s a front view of a connector remover ool in accordance with
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another exampie of the present disciosure.

100161 FliG. 7 is a front view of a connecior remover ool in accordance with

another exampie of the present disciosure.

(00171 FiG. 8is a front view of a connector remover ool in accordance with

another exampie of the present disciosure.

0018] Reference will now be made {0 the exemplary embodiments illustrated,
and specific language will be used nerein (o descripe the same. i will
nevertheless pe understood that no imitation of the scope of the invention is

thereby intended.

DETAILED DESCRIPTION

(00181 As used herein, the term "substantiaily” refers o the complele or nearly
complete extent or degree of an action, characienstic, property, stale, structure,
item, or resulf. For exampie, an object that is "substantially” enclosed would
mean that the object is either completely enclosed or nearly compistely
enciosed. The exact allowabie degree of devigtion from absolute completeness
may in some cases depand on the specific context. However, generally
speaking the nearness of compietion will be s as {0 have the same overall
resuit as if absolute and tolal completion were obtained. The use of
‘substantially” (s equally applicable when used in a negative connotation to refer
0 the compiete or near compiete lack of an action, characteristic, property,

state, structure, item, or resuit.

30201 As used heremn, "adjacent” refers 1o the proximity of two struciures or
elements. Harticuiarly, elements thal are idenfified as bemng "adjiacent” may be
aither abutling or connecied. Such elements may also be near or close 1o each
other without necessanily contacting each cther. The exact degree of proximity

may in some cases depend on the spedcific contexi.

100211 Aninitial overview of technology embodiments is provided below and

then specific technology embodiments are descriped in further detall iater. This

PCT/US2017/063803
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inilial summary is intended 1o aid readers in understanding the technology more
quickly, but is not intended {0 igentity Key features or essential features of the

technoiogy, nor s it intended to limit the scope of ihe claimed subject matter.

100227 1he present disciosure sets for a connector removal (ool for removing a
connecior {€.q., but not limited to, a Positronic PLC24MUO000 connector) from an
aelectronics assembly (e.q., bul not limited {0, a circuit board assembly} in one
exampile. The connector removal too! can comprise a rngid press having a
nandie portion, and first and second press members supported about the
nandie portion. A release gevice can de engageabie with the ngid press, and
can have a pair of deflecting engagement members. The rigid press is operable
{0 engage the release device and o cause the first and second press members
1o interface with and move about the pair of detlecing engagement members,
such that the rigid press appiies g press force {0 the release device sufficient o
cause the pair of defiecting engagement members {0 deflect inwardiy towards
one another in an opposing manner, the release device being opsrable {0
COMPress or deprass a pair of interiocking taps of the connector with sufficient
torce 1o unlock them, thus faciitating release of the connector from an

electronics assembly.

30231 In one example, the pair of deflecting engagement members are each
pendable along an axis and sufficiently compliant {o maintain an inward
norizonial displacement direction upon movable engagement with the rigid

Oress.

100247 1he present disclose further sets forth an example connector removal
tool for removing a connector from an eiectronics assembly in one example.
The connector removal 100! can Comprise a ngid press naving a handie portion
and a support bridge; a first deflecting press membper and a second deflecling
press member pivotally supported about the support bridge in an opposing
position relative 10 one ancther; a first couphng pivot device gperable with the
first deflecting press member; a second couphing pivot device operabie with the

second deflecting press member, wherein the first and second coupling pivot
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devices bias the first and second deflecting press membpers {oward one anocther,
respectively. The ngid press s operabie 10 engage directly with a connector
coupied to an electronics assembiy, such that the first and second detflecting
press members interface with and compress respective interiocking tabs of the
connector with sufficient force 10 remove the connector from an slectronics
assembly. In some examples, the deflecting press members can turther
comprise roliers to provide a rotatabie interface of the deflecting press membpers

with the connecior.

100251 A method of removing a connecior irom an eiectronics assemply using
g connecior-remover {00! can comprise positioning a release device about a
connector removably coupled (o an electronics assembly. The release device
can have a pair of deflecting engagement members inlerfaced with a pair of
interiocking tabs of the connector. The method can comprise engaging a rigia
press with the release device. The nigid press can comprise first and secong
press members movably engaged with the pair of detiecling engagement
members of the release device. The method can comprise pressing the nigid
oress onto the release device toward the connecior, such that the first and
Second press members move about the pair of deflecting engagement members
and cause inward deflection of the pair of deflecting engagement meamabpers o
comprass the interiocking {aps of the connector with sufficient force to uniock
the interiocking tabs from an elecironics assembly and to facilitate removal of

the connector from the electronics assembly.

100261 FIGS. 1A-5C tllustrate a connector removal tool 10 for removing &
connector 12 from an elecironics assembly 14 (or from any substrale or
structure), in accordance with an exampie of the present disciosure. The
connector removal tool 10 can comprise a rigid press 16 having a handie portion
18, and first and second press members 208 and 20k supported by the handie
portion 18. The connector removal tool 10 can further comprise a releasse
device 22 that interfaces and engages with the rigid press 16 and the connector

12. The rigid press 16 and the release device 22 can operate together (o
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faciifate removal of the connector 12. The reiease device 22 can comprise a
pair of deflecting engagementi members Z24a and 240 configured {o pinch or
COMpPress or depress a pair of interiocking taps 20a and 2ok on the connector
12, thereby uniocking these 1o enable removal of the connecior 12 from the
aglectronics assembly 14 upon operation of the connector removal ool 10, as

further detailed below.

00271 More specifically, in this example, the ngid press 10 and the reiease
device 22 comprise separate components that engage with one ancther by
causing the ngid press 10 1o slidably engage with and apply a force to the
release device 22. 10 engage the rigid press 16 with the release device 22, the
Agia press 16 can be aligned with and brought in to contact with the release
device 22, such thal first and second press mempbers 20a and 200 of the nigid
press 16 come in contact and interface with the pair of deflecting engagement
members 24a and 240 of the release device 22Z. And, upon pressing the press
member 16 a further distance toward the release device 242 in the direction of
arrow L, the first and second press members 20a and 200 can siide along the
respective detiecting engagement members 24a and 24b, wherein the nigid
press exerts a force on the reiease device, and specifically the first and second
press members 20a and 20b exert a force on the defieciing engagement
members 243 and 240, thereby causing them each {o deflect inwardiy in the
directions Ca and Cb shown by respective arrows. This creaies a pinching or
depression effect on interiocking tabs 26a and 26b of the connecior 142. As the
Mgid press 10 18 brought down further on the release device 22, the deflecting
engagement members 24a and 24p can de depressed a distance sufficient o

cause the interfocking tabs Z26a and 260 1o unlock from the elecironics assembily
14, as shown on FIG. 1C.

(00281 1The connector 12 can be a press-fil type connecior having interfocking
tabs 20a and 26b that oppose each other on either ends or sides of the
conneactor 12, and that can be press-fit or snap-hit into a slot of a circuit board,

tor instance, {0 electrically connect wires supported by the connactor 12 1o
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terminals of the circuit board. The connector 12 can de any number of KNown
such connectors of any size and configuralion comprising opposing interocking
ians that are pinchabie or compressibie to uniock these for removai of ihe
connectors from a substrate, structure, electionics device, or other electronics

assembly as will be recognized by those skilled in the art.

(30281 1 is noted that with respect 1o the various example connector removai
tools discussed herein, one exampie of a connecior type that can be removed
with these removal tools is the Positronic PLC24MO00C connector, as well as
ine different sized connectors in the family of such FPositronic connectors.
These specific types of conneciors are not meant {0 be imiling in any way.
indeed, those skilled in the art will recognize other connector types that can be
removed with the connector removal 1oois discussed herein. Accordingly, the
different example connector removal tools discussed herain, as well as their
eqguivalents, may be sized and configured appropriately (o it over and remove a

variety of connector types of different sizes and configurations.

00301 The ngid press 10 can pe comprised of a rigid matenal, such as
piastics, polymers, metais, composites, and others, or a combination of any of
these, and aven semi-rigid matenais in some inslances. The release device 22
can be comprised of ngid or semi-ngid matenal, with the reiease device 22
peing configurad o move in a suitabie manner so as 1o dbe abie {0 effectively
depress the interlocking tabs of a connector 1o be removed. In some examplses,
ihe release device can comprise a compliant material or a compliant
mechanism, and can be comprised of plastics, polymers, composites, rubbers,
metais, and olhers, or a combination of these. Thus, the release device 272 ¢can
pe sufficiently compliant {or elastic) {0 aliow inward defiection of the pair of
deflecting engagement membpers 24a and 240 {(and outward detiection of these
10 a normail state when the release device 22 18 released from the rigid press
16}, but at the same time is configuread o comprise sufficient siructural integrity
o withstand the pressures and forces apphied via the press device 16, as well

as to be able {0 depress the interiocking tabs of the connector. Many avaiable

PCT/US2017/063803
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piastics or polymers are suitable for such functionalily when shaped or formed in
ine vanous exampies shown and discussed in the present disclosure. in other
exampiles, the release device 22 can pe formed of a rigid matenai, with the
deflecting engagement members 24a and 24D effectively "hinged” 1o the non-

detleclting components of the release device 22.

30311 More specifically regarding operation of the connecior removatl tool 10,
the deflecting engagement members 24a and 24b of the reiease device 22 can
comprise first and second jaw members 25a and 25b (or connecior interface
members) formed inwardly apout ends of respective deflecting engagement
members 24a and 24D {i.e., extending inwardly from the ends of the defleciing
angagement members 24a and 240 toward the interiocking tabs 28a and 26D,
as viewed from the perspeactive and orientation of the elements shown in FiG.
18). The jaw members 258 and 250 can interface with the interiocking tabs 203
and 260 of the connecior 12 when engaged to the connector 12. in one
example, ihe jaw members 25a and 250 can each have respective rounded or
curved interface surfaces 32Z2a and 32b {(FIGS. 1B and 5A) that engage with
outer surface portions of respective intertocking tabs 20a and 200, These
curved interface surfaces 32a and 320 can aliow the jaw members £5a and 250
o rofate or slide, or poth, along the respective inferiocking tabs Z26a and 260 as
the engagement and application of the rigid press 16 with/to the relegse device
22 causes the defiecting engagement members 24a and 24b (o pivot and o
deflect, which pivoling motion is discussed in more detail below. Deflecting the
deflecting engagement membpers 24a and 240 can cause the jaw members 253
and 250 10 each travel in a direction towards the connector and toward each
other {(e.g., inwardly as viewed in FIGS. 1B and 10) and {o pinch the connector
12, and particuiarly the interfocking tabs 20a and 200, In some examples, the
path the jaw members 25a and 250 travel can comprise an arcuaie path. In
other exampies, the release device 22 can be configured, such that the jaw
members 25a and 25b are caused (¢ travel a inear path, namely the jaw

members Z25a and 250 can be caused to deflect in a inear, nen-rotating manner
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along an axis towards the connector 12 (e.g., ransiate aiong an axis, such as
an axis normatl 1o a plane of ine surface of the connector 12 (and specifically a
siriace of the interiocking taps 203 and 26k) that the jaw members 25a and 250
contact). in any event, the motlion of the release device 22 can at least {0 some
degree mimic the pinching motion of a human thumb and index finger that
would normally pinch and remove the connector 12 if it were manually reieased
and removed, but wilh a greater degree of ease, as well as a greater degree of

3CCess, accuracy, consistency and repeatability.

100321 The press members 20a and 200 of the rnigid press 16 can simiariy
have curved interface surfaces 34a and 34b {(see specifically FIGS. 1B-3C) that
can siidably engage with outer planar surfaces 35a and 35b (see specitically
FiaS. 4-5C) of the release device 22 upon movement of the rigid press 16
relative 10 the release device 22. The rigid press 16 can have an middie portion
(otherwise referred {0 as a support bridge) 26 that extends between the press
members 20a and 20b, and that supports the handie portion 18 {the handle
portion being formed integrally with the middadie portion or support bridge 30 or
tormed separately {i.e., coupied or otherwise joined (o the middie portion or
support pridge 36)). The press members 20a and 20b can be configured {0
extend away from the support bridge 38. In the example shown {(and with the
rigid press oriented in the position shown in FiG. 3B), the press members 203
and 200 can be configured (o exiend downwardly from, and can be formed
integral with, the support bridge 36 {(or, allernatively, they can be formsd
separately from and coupled o or olherwise oined with the suppoert bridge 30).
The press members 20a and 20D can be formed generaily parailiel o each other
and spaced apart at a distance sufficient {0 engage and operate with the reiease
device 22 as discussed heraemn. Thus, the press members 20a and 20b can
generaily define an opening 38 that forms g "female interface and that is sized
and configured {0 receive the release device 22, which forms a 'maie” interface.
Thus, in this example, the connector removal ool 10 can comprise a two-piece

design {rigid press 10 and release device 22), wherein the rigid press 16 and
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the reiease device 22 operate ogether 1o faciitate removal of the connector 12.

100331 The relegse gavice 22 can comprise a middie portion 30 (otherwise
aiso referred 10 as a support bridge) spanning or exiending between the
deflecling engagement members 24a and 240, wherein the support bridge 30
operates to support the deflecting engagement members 24a and 24p in 8
proper position and orientation, as well as to provide an anchor or pase for the
deflecting engagement membpers 24a and 24b. The support bridge 30 ¢an
further comprise an alignment member 31 (Fi(s. 5A) extending from the support
oridge 30, such as a iateral flange or edge portion that i1s configured 1o and that
operates to seat onio an edge of the connector 12 10 help seli-align the release
device 22 with the connector 12 as the release device 22 1s brought into contact
with and engages the connecior 12, thereby postioning the first and second
laws 25a and 250 in the proper postiion {0 appropriately interface with and
engage ine interiocking {abs 26a and 20b on the connecior 12. The support
oridge 30 can further comprise an interface surface 33 (FIG. 5A) formed along
an mnside or iower portion of the support bridge 30, which interface surface 33 (8
sized and configured to seat agamnst an upper surface of the connecior 1< when
the release device is engaged with the connecior 12. This interface surface 33
operates to provide resistance against undesirabie movement of the release
device 22 when being pressed by the rigid press 16, because the connector 14
1S used as somewhnat of an anchor point against which the release device 22 18
seated, while the detiecling engagement members 24a and 24b of the release
device 22 are moved or geflected as the rigid press 10 is pressed against them.
The glignment member 31 and the interface surface 33 can extend aiong
respeciive planes that intersect one another (2.9, the alignment member 37
and the interface surface 33 can comprnise or define surfaces that are

orthogonal 1o one another).

[0034] VVith particular reference 10 FIGS. 4-50, the release device 22 can
comprise cormer portions 28a and 28b formed petween respective end portions

of the support bridge 30 and the respeclive defiecting engagement members

10

PCT/US2017/063803
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243 and 24D, The corner portions 28a and 230 can define respective pivot
points 289a and 28b (FiG. 5A), which comprise the points at which the respective
geflecting engagement membpers 24a and 240 rotate or pivot (relative {0 the
support bridge 30) upon being pressed by the press members 20a and 200 of
the rigid press 195, In some exampies, the corner portions 28a and 28b ¢can
nave reduced or recessed Ccross sectionai areas to further faciitate such

rotation, which reguces the stress at the corner poriions 28a and 28D.

(00351 Various features of the release device 22 contribuie to the deflectable
and comphant nature of the deflecting engagement members 243 and 240,
when engaged and pressed by the nigid press 16, {0 facilitate removal of the
connector 12, in one aspect, the deflecting engagement meambers 24a and Z24b
can extend from the middie portion or support pridge 30 along diverging axes,
or axes that are on an incline relative 1o a longitudinal axis of the support pridge
30. In other words, the defilecting engagement members 24a and 24b can be
oriented on an incline relative to the middie portion or support bridge 30 (in the
disengaged, non-geflected position). in the example shown, and with the
release device being oriented as shown in FlG. 54, the deflecting engagement
members 24a and 240 can be supporied about respective ends of the middie
nortion or support bridge 30, and can exiend in a downward and cutward
direction from the middie portion or support bridge 30, or along diverging axes.
The jaw members £25a and 250, respectively, can be supported aboul, and c¢an
extend in an inward girection from, respective free ends of the detiecting
engagement members 24a and 24p (i.e., ihe free ends being the ends opposiie
ihose interfacing with the support bridge 30). In this configuration, the release
gevice 22 can comprise a wedge-shape configuration, wherein each deflecting
engagement member 24a and 24b can extend downwargly and cutwardly from
respective corner portions 28a and 28b, with jaw members 258 and 250
extending inward, such that a front-view or vertical profile of the reiease device
22 18 generally shaped as a wedge (or at least a partial wedge-shape). this

wedge-shaped configuration provides sufficient clearance for the release device
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22 and is deflecting engagement members 248 and 24D and jaw members 25a
and 250 o interface with (1.e., fit over) the connector 12, as well as to ensure
siifficient clearance for the jaw members 25a and 250 {o be posttioned adjacent
the interiocking {abs 20a and 260 of the connecior 12, such that they can be
caused (o displace inwardly 1o compress and uniock the interlocking tabs 26a
and 20b when deflected. This is because the release device 22 15 formed
naving respective pivol points 2%a and 25 positioned generally along
respective general vertical planes Va and Vb shown as extending through pivot
poinis 28a and 290 and tangent to the respective curved interface surfaces 342a
and 320, as shown on FlHs. DA, Therefore, upon pressing the press device 16
onto the release device 22, and with the jaw members 253, 25b (e.q., wiih
curved interface surfaces 32a and 320} adiacent to or interfaced with respective
interiocking tabs 26a and 26b, the deflecting engagement members 243 and
240 can pe causead o pivotl inward about respective pivol points 29a and 250,
As a resull, each of the respective jaw members 25a and 250 transiate inwardly
toward one ancther beyond the respective vertical planes Va and Vb a distance
sutficient 1o act on the respective interiocking tabs 26a and 20b 1o release or

uriock these from the electronics assembly 14, wherein the connector 12 can

he removed from the slectronics assembly 14,

130361 Upon disengaging the rigid press 10 from the release device 22, the
deflecting engagement membpers Z4a and 240 can spring-back (o their onginal
position of Fils. 1B due to the compliant or elastic nature of the deflecting
engagement members 24a and 14p. Thus, the release device 22 can
automatically move to a nominai, open position for re-use 1o remove another

connector.

30371 As another exampie feature that contributes to the compliant or
deflecting nature of the deflecting engagement members 243 and 24, each of
the deflecling engagement members 24a and 240 can be configured {o be
phiable and bend (i.e., made of a somewhali pliable semi-nigid material (&

matenal capapie of bending a certain degree under an apphed {oad or force
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along a iongitudinal axis of the deflecting engagement members Z24a, 240, vel
still able 10 apply a force 1o the interiocking tabs 263, 26b)). In one example, the
geflecting engagement membpers 24a and 240 can comprise reduced area
seclions formed aiong an inner area or surface of the respective deflecting
engagement members Z24a and 24b. In one example, as shown, the reduced
area sections can comprise a seres of nbs 27a and 27b formed laterally along
an inner surface of the detlecting engagement members 24a and 240). The nps
2/aand Z27b form a "vanabie cross sectional area” (along a generally
longitudinal axis). The reduced area seclions and the variabie cross-sectional
grea configuration {€.4., the ribs) of the deflecting engagement members 243
and 24b can faciitaie bending of the defiecting engagement members 243 and
24P (1.e., can make the deflecting engagement members 24a and 24b more
piiaplie), such that the deflecting engagement members 24a and 240 can shghtly
pend while aiso pivoling inwardly towards one another about the pivot points
293 and 290, This "vanabie cross-sectional area’ facilifates inward compliance
and bending deflection of the deflecting engagemeant members 24a and 240,
pecause tension aboul the inner surface of the deflecting engagement members

243 and 24b is less than the tension about the ouler surface of the deflecting
engagement members 24a and 24b. This can causse each deflecting
engagement member 24a and 24b {0 bend about an arc when deflected
inwardiy and when pivoted about pivol points 2%a and 280, which aliows the jaw
members 25a and Z25b 10 travel along a substantially linear or horizontal path
while compressing the interiocking tabs 26a and 26b (see e.g., FIGS. 1B and
1C). More specifically, with the deflecting engagement members 24a and 24b
COMPprising reduced cross-sectional area sections, the defiecting engagement
members Z4a and 240 are supbject {0 bending upon the rigid press 16 engaging
with the release device 22. As the ngid press 16 is pressed onio the relsase
device 22, ihe press members 20a and 20D act on the deflecting engagement
members 24a and 245, wherein the bending of the deflecting engagement
members Z24a and 24b operates © reduce or eliminale any rotalional movement

of the jaw members 25a and 25b, and o cause the iaw members 25a and 25b
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to displace toward one another along more of a linear path than they might
otherwise travei if the deflecting engagement members 24a and 24b were rigid.
This maximizes the amount of force fransiated from the press members 208 and
20D ¢ the respeclive deflecting engagement members 24a and 240D, because
the transiated force is generally lateral and inward (as opposed to iosing some
amount of force it the jaws 25a and 250 happen to slightly upwardly or
downwardly rotate as they are caused to exert a force against the interiocking
tabs 20a and 20b). This aiso reduces the likelihood that the deflecting
engagement members 24a and 240 would fracture or faill due 1o repeatad
conneactor-removal operations due (o the force applied by the ngid press 10,
pecause ihe deflecting engagement members Z24a and 24b can shghtly bend or
detlect (like a leaf spring) about a central area of each deflecting engagement
members 24a and 24b, which helps 1o absord the force apphied by the ngid
nress 16 when pressed downwardily onto the release device 22. Huch “variable
cross-sectional area” can de formed by a vanety of siols, recesses, chamiers, of
other fealures thal may vary the thicknesses of the deflecting engagement

members Z24a and 24b 1o facilitate such pending and deflection motion.

100381  In one example, a displacement distance of each of the deflecting
engagement members Z24a and 240 when deflected inwardly can be
substantially proportionate to a displacement distance of the rigid press 10
when pressed onio the release device Z2. That is, a downward linear distance
moved by the rigid press 16 can be subsiantially proportionate {0 an inward
inear displacement distance of each of the deflecting engagement members
243 and 240 when deflecied by the nigid press 16, i should be appreciated
throughout this disclosure that the terms “downward” or “inward” or “outwardg” or
up” or "down or “vertical” or "horizontal” are merely exampies of possipie
directions with reference o the orientation of the connector removal tool 10
Hiustrated in the drawings, and in instances where the connector removal ool 10
1S positioned generally in a vertical orientation and operabie to be moved in &

dqownward direction {0 engage a connector. those skilled in the art will
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recognize that different connectors can pe coupied o different electronics
assemblies in any position and onentation in three-dimensional space, in which
cases the connector removal 100! 10 will likewise pe oriented in a corresponding

orientation for removal of the connector.

(00391 In some examples, the connector removal tool 10 can comprise an
alignment system to optimize the interface and alignment between the rigid
press 10 and the release device 22. The alignment system can be operabie {0
assist with initial and continucus alignment of the nigid press 16 relative to the
release gevice 22 3s these are caused to engage and operate or function with
one ancther. In one example, the aiignment system can comprises a iongue-
and-groove type of interface or configuration. For nstance, an inside surface of
one or poth of the press members 20a and 200 can comprise a profrusion in the
form of a rail or tongue extending upward theretfrom (see fonques 403 and 40b
(FIGS. 1B and 2A)) a given distance. In addition, the respective outer surfaces
of the deflecting engagement members Z24a and 240 can comprise channels or
grooves formed therein (€.4., see grooves 42a and 42p (FiG. 3A and 3B)
extending linearly and vertically aiong the outer surfaces of the defleciing
engagement members 243 and 240}, that are sized, configured and positioned
1o correspond to the size, configuration and posttion of the fongues 40a and 4000
of the press members 20a and 20b. The grooves 423 and 420 can be slightly
thicker/wider than the tongues 40a and 400D, such that the grooves 428 and 42D
can suitably receive and accommodate the tongues 40a and 400, thus
faciitating alignment of the nigid press 10 {0 the release device 22 as the rigid
Oress 1s pressed onto the release device 22. The aglignment system can pe
configured 1o facilifate a slidable interface between the nigid press 16 and the

release device 22,

(00401  In operation, upon engaging and pressing the release device 22
with/onto the connector 12, the tongues 40a and 400 of the rigid press 16 can
pe shidabily aligned with and inseried into the grooves 42a and 420 of the

release device 22, This functions 1o align the ngid press 10 reiative 1o ihe
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release device 22 so that the jaws 253 and 250 can uniformiy compress the
intertocking tabs 202 and 20D 10 ensure proper comprassion and release or
uriocking of the interiocking tabs 26a and 200 of the connector 12 from the
glectronics assembly 14. This also ensures consistent movement of the ngid
press 16 relative to, and along, the release device 22 so that the nigid press 16
does not slip or slide about the release device 22 when the two are pressed
together. This aiso ensures that all or most of the downwarg pressing forces
exerted by the rigid press 16 are fransferrad 1o the release device 22 evenly and
consistently, so that such transferred forces can be uniformiy applied {o the
conneactor 12 via the deflecting engagement members 24a and 24b and jaw
members 25a and 250, This fongue-and-groove configuration exists generaily
aiong a vertical centerline £ of the release device 22 (FiG. 58) and the rigid
nress 16 1o further ensure proper, uniform force transfer from the rigid press 16

0 {the release device 22 and uitimately {0 the connector 12.

(00411 The alignment system can turther comprise a self-alignment feature. In
one exampie, the grooves 42a and 420 can each further comprise g flared
opening, such as the flared openings 43a and 43b (see FliG. 4), configured {0
initiaily receive the lower ends of respective tongues 40a and 40D of the nigid
press 16, The flared openings 43a and 430 can function to iniially receive a
portion of the tongues 40a and 40D even when the nigid press 186 is not properiy
aligned with the release device 22. Once a portion of the tongues 40a and 400
are received within the flared openings 43a and 43b, respectively, further
pressing of the rigid press 10 onto the reiease device 22 will cause the tongues
4038 and 4Ub to seif-align with the grooves 42a and 420, and therefore the rgic
press 16 to align with the release device 22, This 18 achieved as the flared
openings 43a and 45b function o guide the tongues 40a and 40p past the flareg
openings 43a and 420 and further into the respective grooves 42a and 420 as
the ngid press 16 is further pressed onio the release device 22. As the fongues
40a and 40b are shid further into the narrow portion of the grooves 42a and 420,

respechively, the rigid press 16 will be brought into a proper alignment with the
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release device 22 due o the siiding interface between the tongues 40a and 40b
and the grooves 42a and 42b and the narrowing of the grooves 423 and 42b

past the flared openings 43a and 430.

100427 1 he connector removal tool 10 can further comprise an off-center
configuration to faciitate clearance of any wires 44 coming from the connector
12 and that may exiend along the connector removal tool 10 (see FIGS. 1A-10).
The connector 12 can collectively be comprised of a connecior body 11 {e.g., 3
piastic body) and the wires 44 (e.¢., a wiring harmess coupled (o the connsctor
cody 11). This off-center configuration can be defined by the middie portion or
support bridge 30 of the rigid press 16 being formed spatially away from a
lateral center axis X of the rigid press 16 (FIGS. 2 and 3A), to comprise a U-
shape configuration. Stated differently, the middie portion or support bridge 36
of the rigid press 16 can be formead and configured 1o provide or define a
channel that can accommodaie wires 44 extending out from the connecior 12.
As a point of reference, the ialeral central axis X may exiend along the same

lateral position of the tongues 40a and 40D.

100431 Likewise, the middie portion or support bridge 30 of the reiease device
22 can pe formed spalially away from the iateral center axis X at a position that
corresponds o, or vertically aligns with, the support bridge 3% of the rigid press
16 (FiG. 1A}, 1o comprise a similar U-shape configuration. The middle portion
or support pridge 30 of the release device 22 can be formed and configured ©
provide and define a channel that can accommodate wires 44. Thus, the ngid
press 10 and the reiease device 22 somewhnat iaterally straddie the wires 44 in a
manner s¢ that the connector removal 1ol 10 can be interfaced along ends of
the connector 12 but without contacting the wires 44. Said ancther way, the off-
center configuration positions the respeclive support pridges 36 and 30 adjacent
g iateral edge of the connecior body 11 {0 define g void or an area or channel
through which the wires 44 may pass without interference from the connector
removal tool 10, Despite this off-center configuration, the rigid press 16 and the

release device 22 remain configured {0 compress or gepress the interiocking

17

PCT/US2017/063803



CA 03045010 2015-05-24

WO 2018/106500 PCT/US2017/063803

10

15

20

30

tabs 28a and 200 inwardly, so that the pinching forces applied by the release

device 22 ensure proper uniocking and removal of the connector 12.

100441 Clearance of the wires 44 is shown specifically in FIGS. 1A-1C. As ¢an
e seen, the wires 44 extend through the channels in the ngid press 16 and the
release device 22, such that the connector removal too! 10 is out of contact with
the wires 44 while it is being used to grasp and remove the connecior 12. As
Hlustrated best in FIG. 1A, the handie portion 18 can be positionad laterally on
the same side (e.g., off-center) as the respective miadie porlions or support
pridges 30 and 36. This generates a narrow profiie that aliows for clearance of
the wires 44 apout the connector removal device 10, However the handie
portion 18 could comprise other types and take other suillable forms that are

aiso configured to not interfere with the wires 44

10045] FiG. 6 illustrates a connector removal tool operable {0 remove the
connector 12 from the elecironics assembly 14 in accordance with another
exampie of the present disclosure. In this exampie, a connector removal 0ol
110 can comprise a ngid press 110 and a release device 122, Althougn different
N some respects as explained below, it shouid be appreciaied that the
connector removal toot 110 can comprise many of the same or similar teatures

and can function in the same or a simiar manner as the exampie connector
removal tool 10 discussed above and shown in FIGS. 1A-5C {such as the press
members, deflecling engagemeant members, j[aw members, off-center support
pridges, {ateral ribs, etc). Thus, many of the same features described above
and shown in Fi(G. 8 will not be discussed in detail here, but can be referred 1o

above for an understanding of the connector removal tool 110 shown in FIG. 6.

30481 Uniikke the connector removal tools discussed apove, the connector
removal ool 110 of Fi(. 6 can comprise a guide rod 113 that can be attached to
the release device 122 and that can extend upwardly {in a vertical direction with
reference to the onientation of the connector removal ool 110 shown in FIG. §)
iherefrom (i.e., along an axis parailel to the pressing direction L of the rigid

press 118). The guide rod 113 can be shidably received through a pore or
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opening 115 formed through the rigid press 116 as the ngid press 116 is brought
into contact with the release device 122. Note that only the handie portion 118
and a support bridge 1306 are cross-sactioned 1o show the guide rod 113
extending into the bore or opening 115. The guide rod 113 as received within
the bore 115 can function as an alternative type of alignment interface sysiem {o
ensure proper, alignment of the rigid press 116 and the release device 122
retative 1o each other as the nqgid press 116 15 slidably engaged wilh and
pressed onto the release device 122 {0 remove the connecior 12, as further

exemplifiead above.

100477  1he connector removal tool 110 can further comprise one or more
springs or other elastic components situated between the ngid press 116 and
the release device 122 that provide a biasing force between the ngid press 116
and the release device 122. Inone aspect, g spring 117 (such as a coil spring,
or other elastic component as will be apparent to those skilied in the art) can be
positioned or situated between the support bridge 136 of the ngid press 116 and
ihe support pridge 30 of the reiease device 122, and can surround or otherwise
pe associated with and can be supporied by or about the guide rod 113 10
property seat and onent the spring 117, in another example, two springs can
amplioyad and can be seated on different sides of the guide rod 113, in stil
other exampies, the springs may pe supported about either of the rigid press
116 or the release device 122 in various different ways and at varnous positions,

such thatl a biasing force is created between thent.

100481 VWih the rigid press 110 inttially disengaged (1.e., no press force is deing
applied) from the release device 122 and before a press force is applied by the
rigid press 116 (FiG. 8), the guide rod 115 can function to guide the rigid press
116 onto the release device 122 in a proper way and o facilitate proper
alignment of these components. As the rigid press 1106 1s pressed onto the
release device 122, the guide rod 113 slides within the bore 115, wherein
sfippage and other unwanted movement of the nigid press 110 relative {o the

release device 122 18 minimized or eliminated due 1o the interaction of the guide
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rod with the ngid press 116.

100451 N the exampie where a spring 1s empioyed, the spring 117 can pe
uncompressed or partially compressed with the ngid press 1106 disengaged from
the release davice 122, With the spring 117 in a partially compressed siate, the
Agid press 116 can be biased in a direction away from the release device 122.
i any event, the spring 117 can be empiloved and configured to inttiaily permit
the ngid press 116 to be disengaged from the reiease device 122, so that the

release device 122 can be properly positionad over the connector 12.

100501 In operation, and once the release device 122 1s property positionad
about the connector 12, the ngid press 116 can be caused {0 be pressed onto
the release device 122, in a simiar manner as discussed above. Upon
movement of the ngid press 116 toward the release device 122 10 apply a press
force 10 ihe release device 122, the spring 117 can compress or further
compress as the nigid press 116 slides about the guide rod 113 and along the
release device 122, wherein the spring stores potential energy. Similar o the
exampile connector removal tool 10 of FIGS. 1A-5C, as the rigid press 116 1s
pressed onto the release device 122 in the direction L 10 apply a press force 1o
the release device 122, the press members 120a and 120b of the rigid press
116 are moved to cause inward defiection of the deflecting engagement
members 24a and 24b of the release device 122 in the direction Ca for
compression or depression of the interiock tabs of the connecior 12 and 1o
grasp and pinch the connector 12, which faciitates removal of the connecior 12
from the elecironics assembly 14. Once the interiock {abs are uniocked, the
ngid press 110 can be moved in the opposite direction o remove the press
force. As the rigid press 116 i1s moved in a direction 1o remove the press force
(.€., a direction opposite direction L)}, the spring 117 can release any stored
potential energy in the form of a force that i1s applied 1o the rigid press 116 {0
assist in moving the ngid press 116 away and disengaging the rigid press 116
from the release device 122, wherein the release gevice 122 returmns 1o s

normat, gisengaged position. With the assistance of the spring 117, the
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connector removal (ool 110 can be automatically moved o its disengaged

pOSIHON and pe ready 1o remove ancther conneaecior.

100511 In one example, the guide rod 113 can comprise a head poriion and the
Agid press 116 can comprise a stopper situated in the bore 115, such that the
Agid press 116 and the release device 122 can remain connected (ogether via
the guide rod 113 (i.e., the guide rod 113 i1s not removabie from the bore 115).
Furthermore, and atthough not reguired, it is contempiated that an additional
agiignment interface system {e.¢., the tongue and grocove interface configuration
giscussed apove) can further de provided for on the connector removal ool 110

in addition to the guide rod 112,

130521 FiG. 7 shows another exampie of a connecior removal ool 210
operapie to remove the connector 12 from the electronics assembly 14, In s
exampie, the connector removal 100l 210 can comprise a ngid press 216 and a
release device 222. Note that only a portion of the connecior removal ool 210
is shown in FIG. 7 to dlustrate this alternative configuration, but it will be
recognized that the non-iliustrated portions of ine connecior removal (ool 210
can comprise a iike configuration. in adaiion, and although different in some
respecis as explained bealow, it should be appreciated thal the connector
removal tool 210 can comprise many of the same or similar features and can
function in the same or a similar way as ihe example connecior removal tools
discussed above with respect 1o FIGS. 1A-6. Thus, many of the same fealures
described above and shown in FiG. 7 will not be discussed in detail here, but

can pe referred to above for an understanding of the connector removal ool 210
shownin Fis. 7.

(30531 Uniike the connector removal tools discussed apove, the exampie
connector removal {ool 212 of FiG. 7 can comprise a release device 222 that
can comprise oppoesing deflecting engagement members (.4., one deflecting
engagement member 2243 peaing snown) that are separate structural elements
from a support bridge 230 (i.e., not integraily formed), and that are pivotaily

coupled to the support bridge 220 using a coupiing pivot device 221 (shown

21



WO 2018/106500

10

15

20

25

30

CA 03045010 2015-05-24

schematically). Specifically, the deflecting engagement member 2243 can be
coupled to the support bridge 230 of the reiease device 222 by the couping
pivot device 221 o facilitate pivoting and inward defiection of the gefiecting
engagement member 2243 when the rigid press 216 is pressed downwardly
onto the release device 222, In one example, the coupling pivol device 221 can
comprise a mechanical hinge or hinge type of device {€.4., a pin and an elastic
component £33 {(e.g., a spring) operatively coupled togetner), a compliant ninge
Or hinge type of device, and others as will be recognized by those skilled in the
art. The elastic component 223 is shown schematically, bul it could comprise a
COH spring, torsional spring, ieaf spring or other type of sprng coupled to or
otherwise operabie with the pin, wherein the pin can pivotally couple the
deflecting engagement member 2243 1o the support bridge 230, and wherein
the elastic component 223 OF spring can apply a spring or biasing forece o urge
the deflecting engagement membper 22438 in an cutward direction 10 a non-
deflected or disengaged position, or in other words in a direction opposite the
arrow {a shown. indeed, the elastic component 223 can be pre-lcaded {0 apply
g spring force to the deflecting engagement member Z224a that tengs {0 push or

pivot it outwardly away from the connecior 1.

(00541 In operation, as the rigid press 216 1s brought into contact and engaged
with the release device 222, and then pressed onio the relegse device 222 10
apply a press force 10 the release device 222, as discussed above, the nigid
press 216 deflects the deflecting engagement members inward in the direclion
Ca toward the connector 12. In doing so, the defiecting engagement members
pivot about the support dridge 230 via the coupling pivot device 221, acting
against the elastic component 223 wherein energy is stored, 10 contact and
depress the interfock {abs {(e.q., ses interiock tab 2043, the other not being
shown) of the connecior 12, wherein the interiock tabs are uniocked, and
wherein the connecior 12 can then be removed. in this manner, after the rigia
press 216 is operated with the release device 222 10 unlock the inleriocking tabs

2038, 280 by downwardly pressing on the rigid press 216 (similarly as descriped
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above)} the connector 12 can be removed, such as by puling on the winng
narness. With the connector removed, the rigid press 216 can be disengaged
irom the release device 222 by moving the rigid press 216 in g direction
opposite the direclion shown by arrow L, wherein the elastic component 223
can release s siored energy o sutwardly push the detlecting engagement
member 224a pack 1o s disengaged, non-deflected position so that the
connecior removal ool 210 can be used o remove another connector {the

same peing true for the deflecting engagement member not shown).

100551 FIG. 8 shows another example of a connector removal {ool 310
operabie to remove the connector 12 from the electronics assembly 14.
Although different in some respects as explained pelow, it should be
appreciated that the connector removal ool 310 can comprise many of the
same or similar features and can funclion in the same or g similar way as the
example connecior removal tools discussed above with respect io FIGS. 1A-7.
Thus, many of the same features described above will not be discussed in dstall
here, but can be referred 10 above for an undgerstanding of the connector

removal ool 310 shown in FIG. 7.

100561  In this example, the connector removal ool 310 comprises only a rngic
press 3160, and does not inciude a separate release device structure, such as
disclosed above regarding reiease devices 22, 122, or 222. Here, the
connector removal ool 310 comprises a rigid press 316 that funclions as g
press 1o apply a press force on the connecior 12, and that has a release
mechanism {hat funclions t0 engage witn and grasp or pinch the connecior 12
for removal from the elecironics assembly 14. More specifically, the connector
removal ool 310, namely the rigid press 316, comprises a rejease mechanism
naving first and second movable, deflecting press members 320a and 320
pivoially supported by and about, and exiending from, a support bridge 330 of
the rigid press 316. In one example, the deflecling press members 320a, 320D
can be integrally formed with the support bridge 330, wherein the deflecting

oress members 320a, 320b are pivotaily coupled to the support bridge 330 via
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respective coupling pivot devices 321a, 3210 in the form of compliant
mechanisms that function as hinges. he compliant mechanisms can each
COMpPrise an area or portion capabie of flexing or bending that faciitates
movement or getflection of the detlecling press members 3203, 2200 relative {0
the support bridge 330, In one example, the compliant mechanisms can
comprise g fiexing area formed by the intersection of {the deflecting press
members 3208, 3200 and the support pridge 330, wherein these are formed of
the same matenal. In another exampie, the compiiant mechanisms can each
comprise a flexing area formed of an elastomer or other compliant maternial
coupled to and extending belween the support bridge 330 and an end of the
deflecting press members 320a, 320b, respeciively. In another exampieg, the
detlecting press members 320a and 3200 can be pivotaily coupled o the
support pridge 330 via respective coupling pivot devices in the form of
mechanical Ninges or hinge-like gevices or mechanisms, that pivotaily couple
one end of the respeclive defiecting press members 320a and 3200 {0
respective ends of the support bridge 330, In ong speciiic exampie, the first and
second deflecting press membpers 3208 and 320 can each be pinned 0 the
support bridge 330 using a pinned connection, which type of connection is
known i the art and not described in detail herein. The coupling pivot devices
3Z21a, 3210 can each further comprise an elastic element (&.¢., 8 spring, such
as a coif spring, a torsional sprng, and others) that applies a piasing force
against the deflecting press members 320a, 320D, respeciively, and that urges
the deflecling press members 320a, 3200 in an inward direction owards one

another.

10057 Despife the type of coupling pivot device utilized, the coupling pivot
devices 321a and 3210 can be pre-ivaded 1o inwardly bias the first and second
deflecting press members 320a and 320 toward one anocther, and an inwarg
pivot distance of the deflecting press members 320a, 320D ¢can be such that in a
non-deflecied, resting position, the distance between them is less than a widih

of the connector 12. Therefore, when the rigid press 316 1s applied {0 the
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connector 12, the deflecting press members 320a, 320b are caused {0 pivol or
deflect and spread apar from one ancther a sufficient distance, such that they
can deflect inwards back towards one another a sufficient gistance 1o effectively

pinch and uniock the interiocking tabs of the conneclor 12.

(O058]  Indeed, in operation of the connector removal ool 310, the ngid press
310 can be brought into contact with the connecior 12 by moving it toward the
connecior 12 in the direction denoted by the arrow L, such that the deflecting
press members 320a, 320b directly contact and engage the connector 12, Due
o the initial inward non-defiected position of the deflecting press members
320a, 320D, and due {0 the distance petween the first deflecting press member
320a from the second deflecting press member 320b being less than a width of
the connector 12, the connector removal ool 310 can be manipuiated and
pressad further onto the connecior 12 in the direction L {0 cause the deflecling
press members 320a, 3200 1o slide across the various surfaces of the connector
12 and to expand or detflect and open {(1.e., spread osutward apart from one
another), wherein the connector 12 15 received within the connector removal 0o
310 with the deflecting press members 320a, 3200 positioned about the sides of
the connector 12. The ngid press 310 can be further displaced in the direction
denoted by the arrow D and presseaed onio the connector 12, such that the
deflecting press members 320a, 3200 are caused {0 siide down the sides of the
connecior 12, and particularly the interiocking {abs 26a and 20b, respectively.
Lpon reaching a position about the interiocking tabs 206a, 26k, and due (o the
stored energy within the deflecting press membpers 3208, 320D as a result of
inem being defiecied over the connector 12, the deflecting press members
320a, 320D can apply a force (i.e., a pinching force) o the nteriocking 1abs
sufficient to compress or depress them, and {0 unlock them from the electronics
assembly 14, thus facilitating removal of the connector 12 from the electronics

assembly 14.

100591  In some examples, the first and second deflecting press members 320a

and 320k can comprise and support respeclive roliers or roiler gevices 3253
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and 3250 that operate (o rotatably interface with the connecior 124, and which
can function to reduce or minimize friction between the ngid press 310 and ihe
conneactor 12 while engaging the connector removal ool 310 with the conneclor
12. The rollers or rolier devices 325a and 3250 can be metailic or plasiic rollers
that are pinned or otherwise rotalably coupied 1o the free ends of the respective
first and second deflecting press members 320a and 320b. Dunng operation of
the connector removal tool 310, as the ngid press 316 is brought into contact
and engaged with the connecior 12, namely as the deflecting press members
320a and 320b are deflected oulward initially to receive the connector 12 within
ihe nigid press 316, and as ihe deflecling press members 320a, 320b are
caused 1o shide down the sides of the connector 12 and the inferiocking tabs
26a, 260, the rollers 325a, 325b can be caused 0 roll aiong the various
surfaces of the connector 12 as the connector removal {oo! 310 1s pressed onto
the connector 12. For exampie, the roliers 325a, 3250 can be caused 1o roll
about a fop surface of the connector 12 durnng initial outward deflection of the
deflecting press members 320a and 320b. Once the deflecting press members
320a and 320b are sufficiently defiected, such that the connecior removal 100
310 engages with the connector 12, the ngid press 310 can be pressed further
onto the connector 12, as discussed above, wherain the roliers 325a, 325b rol
down the sides and the interlocking tabs 208, 26b of the connector 12 as the
interiocking taps £6a, 200 are compressed or gepressed and uniocked to

faciitate removal of the connecior 12.

(00601 1 is 10 be understood that the examples of the invention disclosed are
not imited o the particular structures, process steps, or matenals disciosed
nerein, but are extended to equivaients thereof as would be recognized by
those ordinarily skilied in the relevant arts. it should also be undersiood that
terminciogy empioyed herein is used for the purpose of descrnbing particuiar

examples only and 1s not intended 1o de imiting.

100611 Reference throughout this specification to "one example” or "an

exampie” means that a particuiar feature, structure, or characternstic gescribed
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in connection with the exampie is included in af ieast one embpodiment of the
present invention. Thus, appearances of ihe phrases "in one exampie” or "in an
exampie” in varnous places throughout this specification are not necessarily all

refernng 1o the same example.

(00621 As used herain, a plurality of Hems, structural elements, compositional
elements, and/or materials may pe presented in a common list for convenience.
However, these lists should be construed as though each member of the listis
individually identified as a separate and unigque member. Thus, no ndividual
member of such list should be construed as a de facio equivaient of any other
member of the same list solely based on their presentation in a cCommon group
without indications {o the contrary. In addition, varous embodiments and
exampie of the present invention may be referred {© herein along with
aiternatives for the various components thereof. His understood that such
embodiments, exampies, and allernatives are not {0 be construed as de facio
eguivalents of one ancther, but are {© be considered as separate and

gutonomous representations of the present invention.

10063] Furthermore, the described features, struciures, or characternstics may
e combined in any suitable manner in one or more examples. inihe
description, numerous specific detaiis are proviged, such as exampies of
lengihs, widths, shapes, eic., 1o provide a thorough understanding of examples
of the invention. One skilled in the relevant art will recognize, however, that the
invention can be practiced without one or more of the specific details, or with
other methods, components, maienails, etc. in other instances, weall-known
structures, malerials, or operations are not shown or descriped in detail 1o avoid

ghscurnng aspects of the mvention.

(00641  Vvnile the foregoing examples are iiustrative of the principles of the
present invention in one or more parlicuiar applicalions, it will be apparent 1o
those of ordinary skill in the artl that numercus modifications in form, usage and
getaiis of implementalion can be made without the exercise of inventive facuity,

and without departing from the principies and concepts of the invention.
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Accordingly, it is not infended that the invention be imited, except as by the

claims set forth below.
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CLAIMS

What is claimed is:

1. A connector removal ool for removing a connector from an elecironics
5 assembly, comprsing:
a rigid press comprising a handie portion, and first and second press
membpers suppoerted aboul the handle portion; and
a release device engageable with the nigid press, and comprising a par
of deflecling engagement members opposing eacnh other,

10 wherain the nigid press is operabie 10 engage the release device and o
cause the first and second press members to interface with and
move about the pair of deflecting engagement memabers, such that
the rigid press applies a press force 1o the release device sufficient
to cause the pair of deflecting engagement members to defiect

15 inwardly towards one another, the release device being operable
to compress a pair of interiocking {abs of the connector o faciitate

release of the conneclor from an elecironics assembly.

2. The connector removal tool of claim 1, wherain the pair of defiecting
20 engagement members are eacn bendable along an axis and sufficiently
compiiant {0 maintain a linear, axial defiection dispiacement upon

movabie engagement of the release device with the rigid press.

3. The connecior removal ool of claim £, wherein each of the pair of
25 deflecting engagement members comprise a cross-sectional area of

variabie thickness that faciiitates the axial deflection displacement.
4. The connector removal ool of claim 3, wherain the cross-sectional area

of variable thickness is defined by a plurality of ribs formed into the

30 deflecting engagement membpers.
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.1 he connector removal ool of claim 1, whersin the release device

comprises a wedge-shaped body naving a support bridge exiending
between the pair of deflecting engagement members, and wherein the
deflecting engagement members extend from the support bridge along

diverging axes.

. 1The connector removal tool of claim 5, wherein the support bridge of the

release device comprises an off-center configuration or position 1o

facilitate clearance for a winng harmess extending from the connecior.

. The connector removal {ool of claim 6, wherein the rigid press comprises

a support bridge extending between the pair of press members, the
support bridge of the ngid press comprising an off-center configuration
corresponding 1o the off-center configuration of the support bridge of the
release device, to further facilitale clearance for the wirnng hamess about

the connector remover tool.

. The connector removal tool of claim 1, further comprising an alignment

interface system between the ngid press and the release device {0

facilitate alignment of the ngid press relative to the release device.

. The connector removal tool of claim 8, wherein the alignment inlerface

system comprises a tongue-and-groove interface configuration.

10. The connecior removal ool of claim 8, whereain the alignment interface

system comprises a guide rod extending from the release device into an
opening of the rnigid press, wherein the guide rod s transiatabie through

the opening.
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11. The connector removal toot of claim 1, wherein the connecior remover
tool s configured 1o be movable petween an engaged position and a
compressed position, wherein the press members are movabie along the
pair of deflecting engagemeant members as the rigid press 1s pressed

5 onto the release device.

12. The connector removal tool of claim 1, wherein the reiease device further
cCoOmprises a pair of coupling pivot devices pivotaily coupling the pair of
deflecting engagement members 1o the support bridge, respectivealy.

10

13. The connector removal 100l of claim 12, wherein the pair of coupling pivot
devices each comprise an elastic component operable {0 apply a dbiasing
force {0 urge the respective deflecting engagement members away from
one ancther.

15

14. A sysiem for removing a connector from an electronics assambply with a
connecior removal tool, the system comprising:
an eiectronics assembiy;

a connector having a pair of interlocking tabs oppoesing each other and
20 removably interiocked {0 a portion of the slectronics assembiy;
and
a connector removal {00! comprising:
a rigid press having a handle portion, and first and second press
members supported about the handie portion; and
29 a release device positionad about the connecior, and having a
pair of deflecting engagement members each positioned
against one of the interiocking tabs of the connector;
an engaged posittion, wherein the ngid press engages ine reiease
device {0 cause the first and second press members o
30 interface with and move about the pair of defleciing

engagemeant members; and
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a compressed position, wherein the rigid press i1s pressed onto
the release device to cause ine pair of deflecting
engagemeant members to defiect inwardly and compress
the pair of interiocking tabs of the connector with sufficient
force 1o unlock the interiocking tabs, thereby faciitaling

removal of the connector from the elecironics assembly.

15. The system of claim 12, wherein the connecior comprises a connecior
cody and a wirnng hamess extending from the connector body, wherein
the nigid press and fhe release device each comprise an off-center
support pridge configured to coliectively facilitate clearance of the wiring

narness ahout the connector removal ool.

16. The system of claim 12, wherein ine deflecting engagement membpers

deflect in proportion to a displacement distance of the rigid press.

17. A connecior removal 100! for removing a connector from an elecironics
assembly, Comprising:

a rigid press comprising a handle portion and a support bridge;

a first deflecting press member and a second deflecting press meaember
oivotally supported about the support bridge in an opposing
position relative {0 one anotiher;

a first coupling pivot device operable with the first deflecting press
member;

a second coupiing pivot device operabie with the second deflecling press
membper, wherein the first and second coupling pivot devices pias

ihe first and second deflecting press members oward one

another, respectively,
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wherein the ngid press 1s operapie 10 engage directly with a connector
coupied 1o an electronics assembly, such that the first and secona
dgefiecting press members interface with and compress respective
interiocking tabs of the connector with sufficient force o remove

5 the connector from an electronics assembly.

18. The connector removal ool of claim 17, further comprising a pair of rolier
devices coupled 1o the first and second deflecting press members,
respectively, the roller devices being operable 1o facilitale rotatable

10 interfacing of the first and second deflecting press members with the

Connecior.

19. A method for removing a press-iit connector from an electronics
assembly using a connecior remover tool, the method Comprising:

19 posiioning a release device of the connecior removal {00! about a
connecior removably coupled 1o an electronics assembily, the
release device having pair of deflecting engagement members
interfaced with a pair of interiocking tabs of the connecior,;

engaging a rigid press of the connector removal ool with the releass

20 device, the rigid press having first and second praess members
movably engaged with the pair of defiecting engagement members
of the release device:, and

cressing the rigid press onto the release device toward the conneclor,
such that the first and second press members move about the pair

29 of detlecting engagement members and cause inward defiection of
the pair of deflecting engagement membpers {0 compress the
interiocking tabs of the connector with sufficient force (0 unlock the
interiocking tabs from an electronics assembply and to faciiitale

removal of the connecior from the electronics assembiy.
30
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20. The meihod of claim 19, wherein pressing the ngid press onio the
release gevice 1o remove the connector comprises transiating the nigid

oress toward the connector.
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