10

15

20

25

1 MOUNTING DEVICE Field of the Invention The present
invention relates generally to a 5 nounting device
for renovably coupling a systemto a sub- system
Background of the Invention In controller systens, it
is typical to require a 10 systemto be nmechanically
coupled to a sub-systemin the formof an adapter for
mechani cal actuati on omobRTIRG! dRkIehk el ectrica
connectivity. In many instances, the adapter may be
operated within a vibratory environnment and would
necessitate firmand secured coupling. However, 15 as

#l}!.e ﬁgagé e!r! ejs;I regﬁj" red to be changed and /or serviced

i - nent neans of coupling is not
desirable. Presently, there are various nmeans in_which
det ach8Ht e BEBEFPNRg naEWHELIRhi e¥edatese Fereraliy to a
20 through surface adhesion nmeans. The reliability of
apurdcnadiesi on honevenpvablyr eatipy ingducexy stieem to a sub-
coupl ed conponents are operated within a vibratory
endtreonnent. O her nechani cal fasteni ng neans such as
spring clips, sliding fit connectors or screws have
al so been comonly

Background of the Invention

In controller systems, it is typical to regquire a
system to be mechanically coupled to a sub-system in the
form of an adapter for mechanical actuation or to
establish electrical connectivity. In many instances, the
adapter may be operated within a vibratory environment
and would necessitate firm and secured coupling. However,
as the.adapter is required to be changed and /or serviced
from time to time, permanent meéns of coupling is not
desirable.

Presently, there are various means in which
detachable coupling may be achieved. One of such is
through surface adhesion means. The reliability of
surface adhesicn however, is greatly reduced when coupled
components are operated within a vibratory environment.
Other mechanical fastening means such as spring clips,
sliding fit connectors or screws have alsb been commenly

used. However, these methods are cumbersome particularly
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25 used. However, these nethods are cunbersone
particularly 2 wthin a space constraint controller

unit and would al so necessitate the use of

speci alized tools during nounting or disnounting. As

evi denced fromthe above discgssion, it is 5 desirable

to provide an alternative to aneliorate one or nore

Qf1 ¢ aabogﬁg@gt&ggsgrm@' SHF\t ﬁ'ﬂ@r YinQk 'gl\éewclu% also
I'n" accordance T o one aspect 0 {he present fi

invention, there i s provided,a.,nounting.device for .
PRRRAH S EDURRT 1SS ShbPBGSEam £6% tOpireRiTiRg mounting
nmounting device conprises a base bracket for housing

tHe ShAIIRLERY- sub- system said base bracket includes

at least 2 resilient handles, each handl e includes an

el ongathsl drardendedhéromubhengbdeei déstuststion, it is
conprises a channel and a |edge forned al ong each top
ated ot lom t@ateratridexdensi vagnat i vhe taubmeydicemt Eante or
handle is exerted inward relative to the sub-system
1 POSEhd heboPbREgel 88claprvbt Bing .t he channel . 20

The el ongated bar is thereby abutted agai nst the

corner of |edge by a tension acting fromthe handl es
relative to the base bracket to provide clanping

Summary of Invention

In accordance to cone aspect of the present
invention, there is provided a mounting device for
removably coupling a sub-system to a system. The mounting
device comprises a base bracket for housing the system
and sub-system, said base bracket includes at least 2
resilient handles, each handle includes an elcongated bar.

The mounting device further comprises a channel and
a ledge formed along each top and bottom lateral
extensions of the sub-system. Each handle is exerted
inward relative to the sub-system to dispose the
elongated bar within the channel.

The elongated bar is thereby abutted against the
corner of ledge by a tension acting from the handles
relative to the base bracket to provide clamping

engagement between the system and sub-system.
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engagenent between the system and sub-system 25 3 1In
a preferred enbodi nent, the elongated bar is instantly
snapped within the channel once the bar traverses
beyond the | edge's corner. In a preferred enbodi nent,
the handl es are disposed 5 sgbstantially at opposite
corners of the base bracket. “In accordance to another

aspectr s the. PLESSA hNBILLAR. LHEr & llholiad] 45tk 3

nmet ho enova oupring & sub-syst

system The nethod coppris t he steps _of hqusing the
R R Sensd, GeTRA phE R ChorRadn S, date Bek

conprising at least 2 resilient handles, each handle

A RieEe arbeYordat e badgeTRe CRENREd i ncl udes

providing a sub-systemw th a channel and a | edge

f or redlral omgrebehr¢dpemhddboentom thet draldled enss ahissposed
of said sub-system 15 The nethod al so i ncl udes

exdydtang £AChy handbppbBnaedcotrakaisi WE e Maise bracket.
sub-systemto di spose the el ongated bar wthin the

channefn a4 Aes68¥ 88ULLLRHFNE sBeR0ST 1Rl Gnaalatt

bar agai nst the | edge's corner by a tension acting

firrR}E&J!‘l% andl es. 1 el agi:éé@i%gt henaage PrERGK “?cteﬂ&ragpiy
provi de clanpl ng engagemnment etween the system an

%%Rﬁﬂing a sub-system to a system. The method comprises
the steps of housing the system and sub-system within a
base bracket comprising at least 2 resilient handles,
each handle includes an elongated bar.

The method includes providing a sub-system with
a channel and a ledge formed along each top and bottom
lateral extensions of said sub-system.

The method also includes exerting each handle inward
relative to the sub-system to dispose the elongated bar
within the channel and thereby abutting the disposed
elongated bar against the ledge’s corner by a tension
acting from the handles relative to the base bracket to
provide clamping engagement between the system and sub-
system.

In a preferred embodiment, the step of exerting the

handles inward further includes the step of traversing

the elongated bar along the ledge and past the ledge’s



system In a preferred enbodi ment, the step of
exerting the handles inward further includes the step
of traversing the elongated bar al ong the | edge and
past the |ledge's 4 threshold corner to instantly snap
the bar into the channel. Brief Description of the
Drawings 5 Fig. 1 shows a perépective vi ew of the

Ve O £ eE.égofﬁs@QnEig' %H%g, \EIh%W'l_:n%fr tigleco the
invention Tncludihg a parr o andl €s;” FI'g. 3a shows
a.cross sectional view of the 10 invention with an
SR ed bar of the handles contacting surface of a
| edge; Figs. 3b-3c show cross sectional views of the
invention with the el ongated bar of the handles being
pushed past the | edge toward a channel; and 15 Fig. 3d
dref Pagesiption i ofiathei Prawiingise invention with
the el ongated bar of the handles disposed within the
channel . Prefe®rredsimheodanpakspetttibe kiesntdfoniZ) The
present invention provides an apparatus 100 for

invention;

Fig. 2 shows an exploded view of the invention
including a pair of handles;

Fig. 3a shows a cross sectional view of the
invention with an elongated bar of the handles
contacting surface of a ledge:

Figs. 3b-3c show cross sectional views of the
invention with the elongated bar of the handles
being pushed past the ledge toward a channel; and

Fig. 3d shows a cross sectional view of the
invention with the elongated bar of the handles

disposed within the channel.

Preferred Embodiments of the Invention

The present invention provides an apparatus 100 for
mounting and retaining a sub-system 120 onto system 135
as shown in Fig. 1. The sub-system 120 may be removably
coupled to system 135 in the form of an adapter and once
coupled, sub-system 120 is secured within apparatus 100

in a firm retaining relationship with system 135.
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nmounting and retaining a sub-system 120 onto system
135 as shown in Fig. 1. The sub-system 120 may be
renmovably coupled to system 135 in the formof an
adapter and once coupled, sub-system 120 is secured
wi thin apparatus 100 25 in asfirn1retaining
relationship with system 135. °5 The present i nvention

advantﬂgeegyf{;yeﬁ BCLALLAEES ! NR AN S RN N AN oeos the

demounti n Sys O an st em

ui.ring additional .or speciali tool s
SO RALTOrS 1A g eRPPBRANGy & erﬁ%@%&f@e@%
circuit breaker and sub-system 120 conpr.i ses
SYhEN bivakkEDh %‘d’ép?@ﬂM’Fh@gaﬁﬁlélrl&tl@élaﬂOG)Ibo?rﬁﬁqls%lsl%\ed
base bracket 212, a first handle 215 and a second
Hardl e 208 ere s@uhmdimeﬁtgof 2heThavieadd dr,ackett<d 2135
further conprises two parallel 10 sidewalls 223 and

228p mi ads ch ebootl bgohehker228d23hibatssy s tfedt MEID nediprises
the four corners of the sidewalls. Preferably, the

hasa dnackabrdRe SagBgeeef a metal, however it may
al so be made of hard plastic or any other materi al

sui t abfc]'?ezj_%; APLG nQOé"’??J?{EE:iS(L.é Ea %s%f yﬁ%ﬂ@@di

215 an conprlses a arn12 a secon
AL 5 R £ bRl B Y R i,
2. The base bracket 212 further comprises two parallel
sidewalls 223 and 225 in which mounting holes 228-231 are
formed near the four corners of the sidewalls.
Preferably, the base bracket 212 is made of a metal,
however it may also be made of hard plastic or any other
material suitable for mounting support.

Each of the handles 215 and 218 comprises a first
arm 233 and a second arm 236 that are coupled at each
proximal end by an elongated bar 240. Projections 244-
247, preferably in the form of tubular or cylindrical
projections are formed at the distal end of the arms 233
and 236 for insertion into the mounting holes 228-231 to
form a pivoting. The pivoting allows rotational movement
of the handles 215 and 218 relative to the base bracket
212.

The sub-system 120 comprises a channel 312 with a

ledge 315 formed along each top 142 and bottom 143
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247, preferably in the formof tubular or cylindrica
projections are forned at the distal end of the arns
233 20 and 236 for insertion into the nounting hol es
228-231 to forma pivoting. The pivoting allows
rotational novenent of the h%ndles 215 and 218
relative to the base bracket "212. The sub-system 120

Coa[?é'fg’f e%@!;ﬁrgg %ZEWP X%fg%?élb%d er{]ﬂ noriq}EdFig. 3a.

ong eac

e AR ST, 220 B, ™

bet ween the neeting of the | edge 315 and the channe
PeLweemhcthp Rt 183205k hes legaraisAtaiamda thsurfhannel 312.
structure, 5 in this case, the elongated bar 240 in

gosd tdlomnahe? Bbyserhesetongatedabar a24@ung edl sposetture,
within the channel 312 and is abutted against the

dor neriS22a o, ttiee | €lgrg3todbyara2i@ndinopcadidirg,f e reby
t he handl es 215 and 218 relative to the base bracket

Zhe dbiypied ably, 2hheibi H3bpBERH2 33 thSSCHHE IHAMROL 312

and eIongated bar 240 are made of a reS|I|ent

L Slai O 2R ot oPht) BBERLHOY 98 3rd] AW 315 by

talnln
135 once 1 he el ongated, bar, 24011 ghutteqd az% @Setlatthfve to
the base bracket 212,

Preferably, the first arm 233, second arm 236 and
elongated bar 240 are made of a resilient material which
would resiliently provide a clamping engagement for
retaining sub-system 120 with system 135 once the
elongated bar 240 is abutted against the corner 322 of
the ledge 315.

In one embodiment of the invention, the width of the
elongated bar 240 is formed to match the width of the
channel 312 so that the bar 240 may be disposed firmly
within the channel 312.

In another embodiment of the invention, the width of
the elongated bar 240 may be made slightly wider than the
width of the channel 312 so that when the bar 240 is
disposed within the channel 312, the entire surface

length of the resilient bar 240 is constricted by an

inward tension from the contacting walls of the channel
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15 the | edge 315. In one enbodi nent of the invention,
the width of the elongated bar 240 is forned to match
the width of the channel 312 so that the bar 240 nay
be disposed firmy wthin the channel 312. 20 In

anot her enbodi nent of the invention, the width of the
el ongated bar 240 may be nade slightly wi der than the

0 h 'Hﬁet@&n&@?ﬁﬁghoﬁ13d§$n§%§%o¥k§% 18 PR lﬁ%f'%]iasstic

I sposed wthint channe e“entire s ace

I h of. th il b 40 i j d_-hy.

SO ot ohr S PRE 0N Pas: P A S T an
channel (|7 312. The constriction advantageously all ows
£¥§ﬂ%ﬁﬂi??n%%Q%rﬁﬁ?moﬁhﬁfSFF§3€?045§9$@ P B Spgated

resulting an outward tension fromthe surface |ength

dfan it klaggyared tharconbaggangswatlde odnttdst idhprnpdl) s312,
of the channel 312, 5 thereby providing a firm

erffradsh ngprodvidengl anfatmdehbedd240 wift ihe tdHercdwre®lbar
312. Preferably, the elongated bar 240 is nmade of a

et angilad shapenahh8ough2ot her shapes such as
circular, triangular or hexagonal may al so be used.

10 el phopated UaunPebeleeatibint RN 40
rectangular shape although other shapes such as circular,
triangular or hexagonal may also be used.

When the elongated bar 240 is abutted against the
corner 322 of the ledge 315, the resilient handles 215
and 218 are put in tension relative to the base bracket
212. The handles 215 and 218 now operate as a clamper
that clamps sub-system 120 and system 135 in a firm
clamping engagement.

When in used, the system 135 is coupled to the base
bracket 212 through a securing device, such as screws.
The base bracket 212 may in turn be mounted onto the wall
of a controller box. The sub-system 120 is coupled to
system 135 and the handles 215 and 218 are turned into
contacting the top 142 and bottom 143 lateral extensions
of sub-system 120.

In a preferred embodiment of the invention, the

elongated bar 240 is disposed within the channel 312

through a snapping-action means. The means includes
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and 218 are put in tension relative to the base
bracket 212. The handl es 215 and 218 now operate as a
cl anper that clanps sub-system 120 and system 135 in
a firm 15 cl anpi ng engagenent. Wen in used, the
system 135 is coupled to the ?ase bracket 212 through
a securing device, such as screws. The base bracket

: [ e n t I of.

Ha T oo Ee p s aforie, 0% Sanstiad sog handtes
em 13 nd the handl es 215 and 218 are turhed into

ot AR oL Y B5a 1H9 T E 8V BotoRbrS Nekes 420 alont ‘and
extensions of sub-system 120. In a preferred
éiffodiTertubfachet raveaPnoff the ledsrgailed Usarana ke
di sposed within the channel 312 25 through a
sHeEppiag-3k? | dPneeabke henpeérs bad 2dés tFavwrmsngast
the handl es 215 and 218 by traversing the handles 215

and: 2frestvald ¢etaétve2Poosubheyskeipel2Q 55! ang: and- 240
agai nst surface traction of the | edge 315 towards the

Ghaalt Blsndpsei hbs ehongdated1banndtQdiavRifahdiasin by
5 the thrieshol'd corner 322 of the | edge 315, the bar

%tﬂiﬁ;‘éﬂ%‘%nsc‘@alpﬁei EBQng a?E%' o%l%h%ngfréﬁge?"l’gh%g.

t her el utti ng agal ns e corner

ggg?ﬁs %?h tﬂgngggtg?n£h8feiggggkggg%%%d2%%ra%%%nst the

corner 322 of the ledge 315 sets the handles 215 and 218
in a biased state. The resilient handles 215 and 218 are
thereby set in tension relative to the base bracket 212.
This allows the handles 215 and 218 to now operate as a
clamper that clamps sub-system 120 and system 135 in a
firm clamping engagement.

When required, the clamping may be disengaged by
pushing the handles 215 and 218 out from the channel 312.
Removably engaging the handles 215 and 218 from sub-
system 120 advantageously facilitates the quick mounting
and dismounting of sub-system 120 from system 135 and
without requiring any specialized tools.

While the invention has been particularly shown and
described with reference to various embodiments, it will
be recognized by those skilled in the art that
modifications and changes may be made to the present

invention without departing from the spirit and scope
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corner 322 of the | edge 315 sets the handles 215 and
218 10 in a biased state. The resilient handl es 215
and 218 are thereby set in tension relative to the
base bracket 212. This allows the handles 215 and 218
to now operate as a cl anper ghat cl anps sub-system
120 and system 135 in a firm’cl anpi ng engagenent 15

V”JE%%‘SH?' r@”ﬁ%nd?geg'ﬁﬁp g ZDEenfec o te P ilensfore be

' the h dI d 18 f
Aol SRt b SHUANTAbebHCry Facirie APETY K i 1 Lon
untin and dlsnnuntin of sub-system 120 from
gg))étt ?%%%r%cw Fﬂoﬁfg‘er BRErFERY Sy isFedlanE etith

tools. Wile the invention has been particularly shown
drieigelbek} beconet frefleivadents.vari ous enbodi nents,
it will be recognized by those skilled in the art
that nodifications and changes nmay be nade to the
present 25 invention wi thout departing fromthe spirit
and scope 9 thereof. The scope of the invention
shoul d therefore be determned not with reference to
t he above description but with reference to the
appended clainms along with their full scope of

equi valents. 5
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10 15 20 25 10 What is clainmed is: 1. A nounting
device for renovably coupling a sub- 5 systemto a
system conprising: a base bracket for housing the
system and sub- system said base bracket includes at
| east 2 resilient handles, egﬁh handl e i ncl udes an
el ongated bar; and a channel d a | edge forned al ong
each top and 10 bottom | ateral extensions of said
sub-system said |l edge includes a corner forned

between the, | edge, and channel; wherein each handle is
resi | i"BHEY y* Ext Rt elfAvard rel ative to the

sub-systemto di spose the el ongated bar w thin the
channel , thereby abutting the el ongated bar 15

agai nst the corner of said | edge to provide biasing
flor clZampiunt bngadeviene berweemowhblyystemldmyy a sub-
sub-system 2. The nounting device as clained in
clyaitrand, tavher ey siteh heompohigahgd bar is di sposed within
t he channel by neans 20 of a snappi ng-action

Tegrarza PBsS bIdekdPURSENHoH8Y hge tae GhAILERM dry WM
systeg, said base bracket includes at least 2 resilient
handles, each handle includes an elongated bar; and

a channel and a ledge formed along each top and
bottom lateral extensions of said sub-system, said ledge
includes a corner formed between the ledge and channel;

wherein each handle is resiliently extendible inward
relative to the sub-system to dispose the elongated bar
within the channel, thereby abutting the elongated bar

against the corner of said ledge to provide biasing for

clamping engagement between the system and sub-system.

2. The mounting device as claimed in claim 1, wherein
the elongated bar is disposed within the channel by means

of a snapping-action mechanism.

3. The mounting device as claimed in claim 1 or 2,
wherein the handles are pivoted substantially at opposite

corners of the base bracket.
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wherein the handles are pivoted substantially at
opposite <corners of the base bracket. 25 11 4. The
nmounting device as clainmed in any precedent claim
wherein the handles are pivoted to the base bracket.
5 5. The nmounting device as clained in any precedent
claim wherein the handles are turned relative to the

base bf}?é:krg uh01H9NLaGE ke SUh-SYRIET, Gar%g‘ }ﬁ%{]@gent
for renmovably coupling a sub-systemto a systeéem
C risi the s s, of :..hausi ng t.he system and
Sl e tr TR RCS BABELI: REReP T dhd B hass
iTresiIient handl es, each handle includes an

ed bar; provi ding a sub-systemw th a channe
and a ledge 15 forned al ong each top and bottom
| ateral extensions of said sub-systemy and exerting
each handle inward relative to the sub- systemto
di sposkh¢ heowhoigat ddvibhae wist hilaiteel dimarmet prddedaby
abutting the bar against the | edge's corner by 20

teEnsingh wisdtaon f £98 hhgdhandhes rehdldd/&diattiRe basethe
bracket to provide cl anpi ng engagenent between the

BedEMBracket to contact the sub-system.

6. A method for removably coupling a sub-system to a
system comprising the steps of:

housing the system and sub-system within a base
bracket comprising at least 2 resilient handles, each
handle includes an elongated bar:

providing a sub-system with a channel and a ledge
formed along each top and bottom lateral extensions of
said sub-system; and

exerting each handle inward relative to the sub-
system to dispose the elcngated bar within the channel,
thereby abutting the bar against the ledge’s corner by
tension acting from the handles relative to the base
bracket to provide clamping engagement between the system

and sub-system.

7. The method as claimed in claim 6, wherein the step

of exerting the handles inward further includes the step
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and sub-system 7. The nethod as clainmed in claim®,
wherein the step 25 of exerting the handles inward

further includes the step 12 of traversing the

el ongated bar along the | edge and past the |edge's

threshold corner to instantly Snap the bar into the
channel. 5 8. The nmethod as cl4imed in claimé or 7,

WherEld he: 51 ERe o1 RUSER HHS SYSLEM AT U Yal e ast

wi 't hin ase rac rinclhu
unting the systemonto the wall ,of the base

BTSS0S S Eohpt AngOERETs 06- dPStemtdnd S the bar
system 9. The nethod as claimed in any of clains 6 to
gntpfdivishamehandl es are di sposed substantially at
opposite corners of the base bracket. 15 10. The
met hod as clainmed in any of clains 6 to 9, wherein
the el ongated bar conprises a rectangular bar. 20 25
8. The method as claimed in claim 6 or 7, wherein the
step of housing the system and sub-system within a base
bracket further includes the step of:

mounting the system onto the wall of the base

bracket; and

coupling the sub-system and the system.

9. The method as claimed in any of claims 6 to 8,
wherein the handles are disposed substantially at

opposite corners of the base bracket.

10. The method as claimed in any of claims 6 to 9,

wherein the elongated bar comprises a rectangular bar.



