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FOR WALLBOX-MOUNTED DIMMER FIELD OF THe INVENTION
[0003] This application claims the benefit of U.S. Provisional Application
N0 68884507 1, filed June 29, 2004.. FIELD OF TIME INVEMNF MR 0083] 56
This invention relates to wallbox-mounted dimmers and more particularly
relates to an air gap switch, which is easily operable and does not
interfere with the appearance of a smboth and continuous outer faceplate
for the dimmer. BACKGROUND OF THE INVENTION [0003] Wallbox
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control acutators are well known [0006] One such device is sold by
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actuator and a dimmer level control actuator mounted in and operable from the front

surface of the dimmer. It is desirable to also provide an air gap switch actuator, which
can be located in and operated from the same front surface of the device to provide a
definite disconnect of the alternating-current (AC) power from the lighting load,
independent of the off-time of the controllably conductive power device.

[0004] It is very desirable to organize the control acutators on the front
surface of the dimmer to present an attractive smooth and uncluttered appearance while
also being easy to operate and being “self teaching” to the user.

[60065] A number of wallbox dimmers with such control acutators are well
known.

[0006] One such device is sold by Lutron Electronics Co. Inc. under the
trademark “MAESTRO” in which the faceplate of the wallbox dimmer has a relatively
flat surface. A large rectangular on/off acutator occupies most of the faceplate surface
for controlling the on and off operation of the semiconductor control device (or the
conirollably conductive device). A narrow vertically elongated area on one side of the



tap switch contains a very narrow dimming control rocker actuator for
controlling the dimming level of the connected lighting load by appropriate
control of the semiconductor device. A further narrow area on the other
Bidewieeson/off actuator carries a line of spaced light emittifiydhedes23186
(LEDSs) or the like which illuminate in sequence to indicate the diem ing
level set by the dimming control rocker acutator. [0007) Finally, an air gap
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This is an unattractive gap in the otherwise continuous surface of the face. Further, the
air gap switch actuator is hard to operate since its surface is flush with the adjacent
faceplate surface; and it is difficult to clearly display to the user that the internal air gap
switch is open, i.e., that no AC power is being delivered to the lighting load.

[0009] It would be very desirable to arrange the air gap switch of the
“MAESTRO” dimumer so that it fills the surface of the face plate in a smooth, continuous
manner and so that its off position is easily observable, and so that it is easily operated by
a user.

[66160] Another wallbox dimmer made by Lutron Electronics Co. Ltd. is a
device sold under the trademark “FAEDRA”. This device is unlike the “MAESTRO”



[0010] Another wallbox dimmer made by Lutron Electronics Co. Ltd. is a
device sold under the, trademark "FAEDRA". This device is unlike the
"MAESTRO" WO 2006/004879 PCT/11S2005/023186 3 device, but. has
af@rogeysMitch actuator, which has a push/pull (or push/out-mEERLeS 156
contrasted to the lateral motion of the "MAESTRO" dimmer). As in the
"MAESTRO" dimmer, the push/pull control also moves an elongated
cam-carrying shaft which cams apart-a pair of leaf springs which carry
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the enclosure of the dimmer, relative to a stationary cooperating contact,
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Keepiniyhié dntegrityiofheafiemtor has a cam lever which operates a single leaf spring
which carries a single contact located within the enclosure of the dimmer, relative to a
stationary cooperating contact, permitting a reduction in the operating force needed to
operate the air gap switch. Further, when the air gap switch is closed, its external
operator is flush with the flat surface of the air gap switch actuator face, the on/off

actuator face, and the dimming control rocker actuator, thus keeping the integrity of a flat
smooth appearance for the front of the dimmer.

[0014] The air gap switch actuator has two operating grooves (or finger-
nail catches) one on the top surface and the other on the bottom surface at the operator
end of the air gap switch actuator. The grooves are preferably tapered outward from their
bottom. The bottom groove is easily engaged by a user’s fingernail, and, significantly,



smooth appearance for the front of the dimmer, [0014] The air gap switch
actuator has two operating grooves (or finger- nail catches) one on the top
surface and the other on the bottom surface at the operator end of the air
gap swdtahy@aetuator. The grooves are preferably tapered out\y@{%tjgmmm%
their bottom. The bottom groove is easily engaged by a user's fingernail,
and, significantly, WO 2006/004879 PC1'1US2003/023186 4 the top
surface of the operator end of the actuator also contains a groove which
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the section. Further, it is preferred to retain a web about 0.035" thick between the

bottoms of the top and bottom grooves to prevent breakage of the actuator at that
location.

BRIEE DESCRIPTION OF THE DRAWINGS

[0017] Figure 1 is a perspective view of a wallbox dimmer (with a
decorative faceplate shown in dotted lines) and showing the novel push/pull air gap
switch actuator in the closed position (i.e., the “on” position).

[0018] Figure 2 is a front view of Figure 1.

[6019] Figure 3 is a perspective view of the wallbox dimmer of Figures 1
and 2 with the push/pull air gap switch actuator in the open position (i.e., the pulled-out
or “off” position).




BRIEF DESCRIPTION OF THE DRAWINGS [0017) Figure 1 is a
perspective view of a wallbox dimmer (wifl-i a decorative faceplate shown

in dotted lines) and showing the novel push/pull air gap switch actuator in
thecclosan gasition (i.e., the "on" position). [0018] Figure 2 is & front view

of Figure I.. [0019] Figure 3 is a perspective view of the wallbox dimmear of ¢
Figures | and 2 with the push/pull air gap switch actuator in the open
position (i.e., the pulled-out or "off" pasition). WO 2006/004879

PCTY 08/023 86 J [0020] Figure 4 is a tgp view of Figure 3,
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gure 11 i€ om view of

&fﬁ?éoéébﬁbﬁléﬁ?ﬂéﬁ%%g%%&%n line A-A in Flgure 10. [00291 Figure
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distrib %(%37]0 verali IElere 11 is a bottom view of Figure 9.

[0028] Figure 12 is a cross-sectional view across section line A-A in
Figure 10.

[0029] Figure 13 is a side view of Figure 9 as seen from its left hand side.

[0030] Figure 14 is a cross-sectional view of Figure 12, taken across

section line B-B in Figure 12.

[0031] Figure 15 shows a fingernail thickness distribution over a limited
population sample to show the basis for the selection of a groove width for the air gap
switch actuator of the preceding figures.

{0632] Figure 16 shows in perspective view the manner in which the
actuator of Figures 9 to 14 operates air gap switch contacts.

[0033] Figure 17 is an end view of Figure 16.

[6034] Figure 18 is a top view of Figure 16.

[0035] Figure 19 is a side view of Figure 16.

[0036] Figure 20 is a schematic view showing the operation of the air gap
switch actuator with only a bottom groove.

[6037] Figure 21 is like Figure 20, but shows top and bottom grooves.

[0038] Figure 22 is like Figure 20, but shows that the bottom groove may

be arcuate.



population sample to show the basis for the selection of a groove width for
the air gap switch actuator of the preceding figures. [0032] Figure 1.6
shows in perspective view the manner in which the actuator of Figures 9

o ¢ d0operates air gap switch contacts. [0033] Figure 17 is ap@ngyigwedtisc
Figure 16. [0034] Figure 18 is a top view of Figure 16. [0035] Figure 19 is
a side view of Figure 16. [0036] Figure 20 is a schematic view showing the
operation of the air gap switch actuatér with only a bottom groove. [0037]
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Pored:3H extends through an opening in a mounting plate 40. A
decorative faceplate 41. is snap-connected to the mounting plate 40. All of

. DI D )
(}v mgglaﬁﬁ:ftﬁ@!ate 41 is snap-connected to the mounting plate 40. All of these parts
are molded plastic and, except for air gap switch operator 35, are similar to those of the
Lutron Electronics Co. Inc. “MAESTRO” wallbox dimmer.

[0042] The operator 35 is seen to be flush with the bezel 31, the faceplate
41, the on/off actuator 32, and the rocker actuator 34, as shown in Figures 1,2, 7 and 8,
in which the air gap switch is closed, and as shown in Figures 3, 4, 5 and 6, in which the
air gap switch is pulled out (i.e., open).

[6043] Significantly, the full front appearance of the entire assembly (with
the air gap switch operator 35 in the “on” position and the internal air gap switch closed)
is that of a substantially flat uncluttered surface. (See for example, the substantial
planarity of the front surface in Figures 1,2, 7 and 8). Further, note that the edge of
on/off actuator 32 is beveled around its periphery by bevel 45, as shown in Figures 1 to 4,
creating a small gap atop the top surface of the end of the operator 35. This gap is not
easily seen from the front of the dimmer 30 because of a “shadow effect” but it permits
easy access to the top surface of the operator 35 as will be seen.

{00447 Figures 9 to 14 show the detail of the structure of an air gap switch
actuator 50 (having a front section comprising the operator 35). The air gap switch



[00421 The operator 35 is seen to be flush with the bezel 31, the faceplate
41, the on/off actuator 32, and the rocker actuator 34, as shown in Figures
1, 2, 7 and 8, in which the air gap switch is closed, and as shown in
Figures/®.14795 and 6. in which the air gap switch is pulled opg{is: R85k s
[00431 Significantly, the full front appearance of the entire assembly (with
the air gap switch operator 35 in the "on" position and the internal air gap
switch closed) is that of a substantially flat uncluttered surface (See for
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52 and the top groove 53. It was determined that a groove width of 0.037" would be
usable by 95% of the population sample.

[0047] The actuator 50 is slidably mounted within molded guides within
the bevel 31 and moves between its fixed open and closed positions.

[6048] Figures 16 to 19 show how the actuator 50 operates the internal air
gap switch contacts. Thus, a single leaf spring 60 is mounted to a fixed structure, e.g.,
the enclosure 33 (not shown), at a base 61 and carries a moveable contact 62 at its free
end. The moveable contact 62 is manually pressed into connection with a fixed contact
63 by the spring 60. The fixed contact 63 is then connected to a screw terminal 64, which
is in the input AC circuitry of the dimmer 30. These parts are, of course, within the
enclosure 33 of the dimumer 30 as shown in Figures 4 to 8.



groove 53 has a width of about 0.032" 0.005" (non-critical) and is about
0.020" from the operator 35. The top groove 53 is also tapered open from
its base to its top. The depth of the top groove 53 is also about 0.032".
Notertpetaridsdistance between the bottoms of bottom groovecaZandihe1ss
top groove 53 is about 0.035" to ensure sufficient strength to withstand
breakage during operation (see Figure 12). 100461 Figure 15 shows a
determination of fingernail thiclaiess offa selected group of people used

to detelid% a minimHsge gm%%%&%ﬂ@&&@hﬁ&?&?&ﬁ%%%@n%f R
: d é}g actu tor 50
%Vﬁvﬁ@h Eg@@ﬁﬂﬁf@ﬂ%?%ﬁ&@ wago?ove e\;\ﬁ% FonL e bezele jawill cause

HT%C Scm ofthe Q ulatlon sa é%e
idab y mMoun eoﬁ/\?fﬁ Tt IR HEOB v  tBe mAtcaby ewtact 62

BRAN SO tacrSiee SB’étﬂcéﬁa @Rﬁ’s@d%@é’ﬂo AEO0A3 Vg tite act6ator 9 is in its
§Hbiviowethposiiuato B ioper afesathesmniernah airioap Mgpmc%ilﬁ}ﬁm 60

Whustasinglede ab sREGHER Moy W &
ERRIRRLES 33 (ot s%%wn) ata baseﬂé%ggg d&ggéﬁgfggr%{/né%b eg Sélo‘%f’afié?%z

at its fr@gs d. The_moveable contact 62 is manually pressed into
conneCtion with a fikEHED A 26 816y aaifiRer BOCt YRS Hios dliostmasrt BGman
fingse Aconhibetenad &l soewiterdiffabBaenhichofshinthesinRuiAS Sirsuily
pietient divemtem30. These parts are, of course, within the enclosure 33 of

the dimgper30 as 06 0 4879
F>c:T/U[r[g(j 5/0231%\%(%%??@5 a@ugtrotg\gg‘é“mou{ saeSliP It 52

movement of the actlga]for gﬁr%%%h%%{%‘?s(&?mmﬁ@f
operat%)r()%%] from th%‘%’é%élziﬂj"*\?ﬁﬂaéé‘ﬂg@%éfchm sheetichSiotmpress ihe?
el aistayt she J8af spring 60 and the moveable contact 62 away from the

fixed qoosagt 63 (SagigRre;s r5 n its
gﬁhmgﬁ?ﬁ%wﬁ'ggﬁhizwf%?}%%?ﬁfﬁ ERE LB o

the sp 0 will retract into t e eSSI r% front of the cam section

51. to t closurd brHed the BiaeTat 6y antiesiRIbeBUdesyiredin Oelotids to
Rl SHPRsmRNdipensp Betivals ithat it Ustr atei ai tnsmehnbagera80ran6ld other uses
wilperoailSipepearaiingdifigsenl veaions of thaaovel agliaior 59.0 ftﬁekpresent

gﬁgﬁﬁﬁ(@%@ 095 e iRUIR-A0:oWs fe;aciialor 50 with only thie
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[00521 Figure 21 is similar to Figure 20 but includes the top groove 53.
[00531 Figure 22 is similar to Figure 21 but shows the bottom groove 52
as an arcuate slot 52a. 100541 Figure 23 is similar to Figure 22, but
shows that the bottom groove 52 can gave an arcuate wall 52b andld.OYD Wwis:
straight wall 52c. [00551 Although the present invention has been

descri in relation to particular embodiment;, thereof, many other
V\Zm/ﬁ‘i iggimg‘%gtions and other uses will become apparent to

those skilled in the art. It is preferred, therefore, that the present invention

be limited not by the specific disclosure herein kg?ut nly.by the appended
aimes BT S EEARIED CEm R A th Uk R B Aoty praas face
ptompribingeacwdly pbenhabingl pgendiafytiptandr facpeplateiandid@ face plate; said

rally planar bezel protruding through an opening in said face %ate'

petlpiitile mtiblos ettt
cthegettiaidgan sidhjatpdraiogapcbwitchl yperaperablechahisdtypanafarablets
ISR AL AL AL LORERIE REMEN ALTEL A0d ecand o ocing
position to cause the opening and closing respectively of Al pair o
remetdctelyorfedd dporiomohstidosoehtedian gépasiviicn getedraitogdpeindich

' adj rallel t rtion of said bezel and heing, .
LRI A R R PO v
miletsaneacibsbdsitiopositiospiabeaze thbplanel afisgig bezakwhendaidd to a

pagq@&pa%%o%@ﬁsﬁ@eﬁ&ia%e%whggf%ﬁ"a%d ppc%m%&sogr%aéggf%{g%agmr

switch operator which is spaced away from said “edge portion
bptiow ederaipingnaof ngicr naiaeseivticpnowhforhédsys spevedionaf fsad said

Q8P PIMIGH SRGIAHL A QQStQiﬁﬁlQ Qﬁ@%@? gﬁﬂ@&é@ﬁ@ Sg%;ére?é}é %gosnéggeration of

circuitry, 15 and a planar on/off operator disposed in"said
sEdupTeipc waRh slpetrbitooetf sEidaineppsaintarnifo roplerstoniinciddffigiguitry,

heveles sdgpRrOPding s Ratues 3408 £d98.0 ﬁai?o%a?d%%%@%ic%off

of said air gap switch operator and said beveled edge, said gap being

CHIEEY 534 YHaHowersstiBelugiogid hrydledessemsaitliop edyetsteain a top
e@Q‘?o?%cp&ﬁa&%g&ﬁgr%‘fi%Oﬂ?éﬁp§waﬁrgpé/r§@'ldaﬂﬁ 088 SWiE ed§ied said

operator may be 20 manually operated by accessing said top edge of s
canbeng hiddsebrg shadamgafeatiut providing access to said top edge of said one

end of said air gap switch operator whereby said air gap switch operator may be

manually operated by accessing said top edge of said one end as well as said finger nail

receiving notch.

2. The lighting control of claim 1, wherein said notch has at least one cross-

curvature surface which corresponds to the cross-curvature of the human finger nail.

3. The lighting control of claim 1, wherein said notch is tapered outwardly from the
bottom,
4, The lighting control of claim 1, wherein said notch extends for substantially a

full width of said air gap switch operator but is closed at the ends for ruggedness.
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receiving notch. 2. The lighting control of claim 1, wherein said notch has

at least one cross- curvature surface which corresponds to the LLOYD WISE
cross-curvature of the human finger nail. 25 3. The lighting control of

claim 1, wherein said notch is tapered outwardly from the bottom, 4. The
lighting control of claim 1, wherein said'fotch extends for substantially a

O full idjh of said air glap switch operator but is closed at the ends for

gge(ﬂ‘@ ehtifg soia! iy cortisreingaisovten sdesinstion atarid

BEgRPOHiom ekpaid RO phFE RIAKRASERSHHACS NRRRAS WAL IO aid
the%J)iIane of sgc'f bezel when said operator.is moved to said position to

BSER LAY FhIP SHHECROSHP R IBEhSA Bl aife2ap Saiirbardiakayd tigulass of
saittface lhaalihg-pyisdaboperatingnpasiianingisia e rpenid tdibeg fighting
control of claim I. which further includes a dimmer circuit disposed within
said wall box and a generally elongated dimmer operator in said bezel and

cconnetted ightiaig dintroles foitalit; 15aitielongaiad dirnaes k. aperat i tielisposed

resenting ap .unbroken planay appearance with said on/off operator and
B e P B e e v B
ceaitkelotcto kaigl dineast oimeuitosdd elovgtteednfdacophiab CRMBSPPRYSHIg an
ossicurvature of the human, finger.nail. 8. The lighting contro| of

t _ h
G RS o AT il e St aperror

The lighting control of claim 8, wherein said notch extends for substantially

full yidth of said ai itch operator but s closed at the ends f
Fuoge s S S g, e b AR S b el s

cetgeupostioi wf whidioperasporidascethexposedrsutiree Phependiguiaide nail.

the plane of said bezel when said operator is moved to said position

above the plane of said bezel; said surface having a visual operating
8positiorhinkighiarg eredel 25 dainT Aevightingsethtkatbficlairered wieridly from the
pafid,puter edge portion of said operator

9. The lighting control of claim 8, wherein said notch extends for substantially a

full width of said air gap switch operator but is closed at the ends for ruggedness.

10. The lighting control of claim 9, wherein said outer edge portion of said operator
has an exposed surface perpendicular to the plane of said bezel when said operator is
moved to said position above the plane of said bezel; said surface having a visual

operating position indicia thereon.

11. The lighting control of claim 6, wherein said outer edge portion of said operator
has an exposed surface perpendicular to the plane of said bezel when said operator is
moved to said position above the plane of said bezel; said surface having a visual

operating position indicia thereon.

12. A finger nail operated switch comprising a pair of relatively moveable contacts;
an elongated switch operator operatively coupled to said contacts; an enclosing housing

enclosing said contacts and receiving said elongated switch operator; said elongated
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has an exposed surface perpendicular to the plane of said bezel when
said operator is moved to said position above the plane of said bezelyyyi yigi:
said surface having a visual operating position indicia thereon. 30 12. A
finger nail operated switch comprising a pair of relatively moveable
contacts; an elongated switch operato}loperatively coupled to said
cantacts; an enclosing housing enclosing said contacts and receiving said
S&f&ﬁﬁ@ 8?&&%%%%&8%@&@&8%&9&@%%@@ WS isliepsepersien for
dpeirigoranuenimpehneemacwiteiepen pnshs wigh-clared Asition idich
opening and closi id contacts respectively; one end of said elongated
OB éﬁ%‘?&}gp%}g%%w&%‘n@ﬁﬁyfﬁw s haeses PRSI ARG o 2
foeing widvbblenesifiviheo vatihdrawneositian aloaxe the suptase.afs@ithntacts;
ahou ineq flpr og)enin% said contacts; 5 g.suyface of said operator which is
PeIpaHdiCOAF PSHIP SN PR ABYSR (PRl Sihfarcis ssaid Saysingemd
viaiich dontaoteadendiesedi¢ontainingea fingecoaihtigh foneneagine aidr
eggaerla&ors g\{i h ae;ia{)[g?% nt%il t%x I{/vithdr v%/ sai%gagaerator to said switch-open
position: and R sacond notcheH BLitS S Bt Rna? RRATASICE sHd switch-open
pasttessibiel tosacesdrnd @1 SphiétswitahddiniaimaiPoovtieraih said JiBRen a user.
nail notch has a cross-curvature to correspond to the curvature of the
human finger nail. 14. The switch of claim 12, wherein one of said pair of
18ontadibasikell oflcitiva 12, sdicrbinusidgiandrtha laibehdenrtackisdlexibiyure to
SRLIBERNE R MAMUPISIRIVG 1Byf2 S housing and Is blased
foward contact with said fixed Contac ; Said opérator having a cam
surface which operatively engages said other contact for moving said
lgv?tztggkﬁ%%gggg%?ﬁﬁ%%V\gvﬁ%%%gégeg Sa2 1%%?} 0 c%ﬁtg(%lg is 1?{2%1(3erllastive to
said housing and the other contact is flexibly carried on a spring mounted relative to

said housing and is biased toward contact with said fixed contact; said operator having a
cam surface which operatively engages said other contact for moving said contact out of
engagement with said fixed contact when said operator is withdrawn to said switch-

open position.



