ELECTRI CAL SW TCHI NG SYSTEM This invention relates to an e

system
SW t ghi

ch can be used in conbination 5 with nultiple-location renote
devices. Switching systens which are operable froma plu- rality

-smﬁtchi€§)§ysten1 and nore specifically relates to a dinnengaiggﬁﬁgéc\

of Iocd&%ons to cause switching of a gryen I ncandes- cent |lanmp | oad are

wel [ known. Such systems comonly enplo
four-way switches which are 10 connected in series with one another such

Conbi nati ons of three-way and

that the operation of any of the switches will reverse the energization
state of - the | oad between an on or off state. Dimrer structures may be
connected in series with the swtching circuit. Systens of this type are

sold, for exanple, by the Lutron 15 El ectronics Co., Inc., the assignee

of the present invention under the tradermark "Skylark". "The di nm ng
structure may be conbined with a series single pole, double throw swtgh

and the assenbly is adapted to be mounted on a wall box. A linearly novable
slide is provided for adjusting the dim 20 m ng power |evel. |ndividual

series connected three-way and 2 four-way switches nmay then be used with

this assenbly to provide for renote turn-on and turn-off of the load. In
switching systems of this type, there is pro... vided single |ocation

dimming with nultiple | ocg
contacts at all | ocati ons==resss : g am
all wiring nust be rated to carry fuII | oad current. For exanpl e,

nor eover,

wever, all -switch
| oad current and,

No. 12 wire is commonly used for installations which carry. from15 to 20

anperes load current. Also, a mninom-of-three 10 wres is required at

eath renote switch |l ocation. A second nmultiple | ocation swtching and
di mming systemis known which enploys a plurality of renotely | ocated
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This invention relates to an electrical

switching system, and more specifically relates to a
dimmer switching system which can be used in combination
with multiple-location remote switching devices.

Switching systems which are operable from a plu-
rality of locations to cause switching of a given incandes-
cent lamp load are well known. Such gystems commonly employ
combinations of three-way and four-way switches which are
connected in series with one another such that the operation
of any of the switches will reverse the energization state
of the load between an on or off state. Dimmer structures
may be connected in series with the switching circuit.
Systems of this type are sold, for example, by the Lutron
Electronics Co., Inc., the assignee of the present invention
under the trademark "Skylark". The dimming structure may be
combined with a series single pole, double throw switch and
the assembly is adapted to be mounted on a wall box. A
linearly movable slide is provided for adjusting the dim-
ming power level. Individual series connected three-way and

e,



‘touch plates at a plurality of respective renote |ocations. Each of the
touch plates willk contrql turn-on or turn-off of 15 a common di mA \
.ciercuit  and will-control the dinmmng |evel. Devices of this type h J
-nuner ous' di sadvant ages. For exam ple, they require bare skin contact with
the touch plates for actuation of the dimer Zircuit. Mreover, there is no
‘tactil e feedback upon actuation. Another disadvantage of 20 t hese systens

is the need to wait for a given.light level to be.reached when changi ng
fromone | evel HOYTa¥8FhEV1 tQhes mayerdgn bty ysad cHithothds @asamigit Yoevel

-setting Wlnen_{ Imdwga:ét FoA ?-Lﬁfue thdﬁtﬁiﬂsft?frqi-ﬁitﬁo oife(rjtaizet il\&g.o a-c
‘wiring polarity and | oss .0 e previous on/of f, status -an i mmi ng
‘level if the a-c supply f& 81 t#’rfé}ge sYiskeng ffa s, Wy I‘iﬁ"rﬁ”[e HF B

nunber of touckiglest &3ngliecll ozt ivm uhiatniing avigily efultiplemlvh tAdn §ul tch-
ithe disfange b en C I t | n di ry ClI.GUI T,

seri ous i g’advg‘%ge%’ %sYtl?%lI‘Jf rs)%}'glt ?ﬁ@%@&oﬁ(ﬁ% {lotu@h Ilé)tcé"%.érnlsng be
cannot be near riadgd o icagdryo fuddt loadstqunyentr endyaynomeaver ,i @ld wiring

-residential or yEQETHL It dd) ¥R ety e ANNYa P urSRA .07 Hdie i ) at e

-system Low voltage | atching relay smmtchlnggfystens are known, which use
moment ary cont 8 g WiFR déh SAWAHG Jisrd For instaddaddqnse which Ganry
power relay \Amif.%nﬁ\mist lciase&d_ hsmdeqeuizl loddlrdlﬁfﬁent.Th'iAis‘bMStaFMirrﬂgﬂiinf Qﬂh_tthrx%%
wires to each cantrol, |l ocati.on,. pl.us a separate . su . and | at chi ng
relay. | t‘ilas aN 2 i5%edf S % @sterﬁaq%\}pe‘?ﬂqat(fn %%’3'\@”1 Sldpcpa%‘u”d\n de an

el ectrical sw tching systemedunch mdrt ipd euslebatiiidn swdi teiEmgs wnd [ ironi ng
perm*t renote sy i - Lhe SVishe Nt fy | S e 15 sl
froma plurali %ysg%kr g%m%‘%cgﬁ%%s@ _c%g’;sdicangﬂtugjat]%et.;y} n%\?e(r?t I'on et]'ﬁ'\glr]_‘e""ctihﬂsted
provided 10  tough @lades &l asHLUNRlAEYs oft aespeqiivel mgmote locations.

Each of the touch plates will control turn-on or turn-off of
15 &a common dimming circuit and will control the dimming level.
Devices of this type have numerous disadvantages. For exam-
ple, they require bare skin contact with the touch plates
for actuation of the dimmer circuit. Moreover, there is no
tactile feedback upon actuation. Another disadvantage of
20 these systems'is the need to wait for a given light level to
be reached when changing from one level to another. Also,
there is no indication of the light level setting when the
lights are off. Such systems are also sensitive to a-c
ébg- wiring polarity and loss of the pfevious on/off status and
25 dimming level if the a-c supply fails. There also appears
o to be a'limit on the number of touch plates which can be
used in a given system and a limit to the distance between
the touch plates and the main dimmer circuit. A serious
disadvantage of such systemé is that the touch plate wiring
30 cannot be near load wiring so that existing three-way wiring
in a residential or commercial installation cannot be used
for the touch plate system. o - w
' " Low voltage latéhing'relay switchihg systems are
known, which use momehtary-contact push ﬁuttons to energize
35 or deenergize a latching power relay which switches the load



a controllably conductive device having first and second power el egtrodes
for connection in series with a power supply and a | oad and furthér having
a contr el ectrode; 15 connecti on neans connected between ~
t he con | electrode and a power electrode for electrically connécting a
control signal to the control electrode, the connection neans having a
first state wherein the control signd -s supplied to said 20 contro

el ectrode wher ebyuri@ntandusisisy @ s ¢ douilr¥iTiRG L UMM v iy a second
signal to said: contr ectrode

state to prevent: s§¥? é 8 g contr.o

wher eby sai d con838tF 9 8\?|a(§ Ns PdiFere W%cﬂﬂﬁq’vé“%l’ and
operating neans ledechéngalrledatya one or nDre contact sw tches, each of said
contact sw tches having a r r I ctrnicall nnecte nd at
the voltage of one of sai d&lﬁoatée'rtae ergcpj%o es of”l"’hgb '%% g c ot q'1 °
conducti %e devi cerandde saceAgcteigiadalswiGching @mmtan;ﬂﬁnyh(radube -
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with the operatlng means wher eby operation of anﬁgfne sai
swi t ches act uat e® tﬁ@eoﬁgﬁéﬁﬂngnﬁ€5n§°ﬂdr@&u dmnas isoH tatafram 35
assune one of itg pnarasiagdoturbheteonemamu@msgf any -3a - one of said

contact swi tches actuates the operatin ans aus he onnecti.o ans
to assune its other.state.%fﬁgrﬁgﬁglt&mt Ehi 5e§§ . QWhgééna
basi ¢ stiOcture shoedechricsl PaischiBg74ysezd qmmnnishnqy 17,_1973,
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first and second power electrodes for connection in
series with a power supply and a load and further '
_ having a control electrode;
15 connection means connected between the
| control electrode and a power electrode for
electrically connecting a control signal to the
control electrode. the connection means having a first
state wherein the control signal is supplied to said
20 control electrode whereby the conductive device is
rendered3conductive and a second state to prevent
supply of the control signal'to said control electrode .
whereby said'condnctive'device is rendered
non-conductive; _ _
25 ' operating means connectable to one or'more
contact switches, each of said contact ‘switches having
a first terminal electrically connected to and at the
' voltage of one of said power.electrodes of the said
| ‘ controllably conductive device and a second terminal
30 connectable to the operating means. |
_ ' the connection means being operatively
coupled together with the operatinglmeans whereby
operation of any one of said contact switches actuates
~ the operating means to cause the connection means to
35 assume one of its states and further operation of any



Joseph Licata, and assigned to the assignee of the present invention. That
structure, however, is 10 - nodified such that the gate circuit for.
controlling the- flrlng of the controllably conductive device within the
systemis prtovided with an auxiliary electronic or nmechani cal smntchlng
circuitry contained wwthin the system 15 Preferably, a
phase control circuit is.connected in seﬁaes mﬁth t he connection neans and

control el ectrode. ?ryferygl)a ddift £ did %F{hogp V&Hf’}?

control neans connect ed whereby operation t ereo et erm nes phase

sai d control 20 ngafifaito cRuss dte SANNSE M MeRns Ho c&ﬁﬁt@tﬂ d s

wher eby operation theyeafr taxaye, of its positions prevents application of
said control signal to said congrol ctrode to render thereby said
control lably conductive device ﬁgu H99t§¥%¥%%nFaQ) mploy the
depresgihg aSsnal | pmsds:il:mtstmmc‘:twrte:l‘shdwﬂ hfn rtB.ISl Hateitirey, e85 fabide

el ectri®al system ry-n or_t t Uy nd{ : e
controlled. At the séﬁ"élwllﬁe' qIgﬂie23 varltr}'gﬁlelac’:on }fgine%{%sitr‘lqg prelfltrf%ﬁl%aﬂ"b
located in this housiMlyas-g RANTROL", in ftélajlmemg dfevddelc & Bpigw and t he
same tinme and activaljqyepl LiMatsEC¥Hh %Méi%é@acrb's %%Mgﬁée&é die

dimm ng | evel set by the variable control neans. | e renote contact
swi tches which are | ®FeRStadevaRE 48w cm?rbf%nts"s"vﬂqtd’ﬁés' RBFRYRSFTY B nount ed
35 in ramte | ogridiTied il It Ranttdie) gatl@tdivdult for LontmaNEansi ve

nonentary push button, swit.c nession of, ;any, of these renoje swtches
wi I;| cause a change F:r%‘ stfzi‘tg "tl?eg:hgeatceo% r]’y]‘c,y el "cgtf”t%edt Y ol abl y
contctive device. Thdtdignittheh@ysben dis provided with an auxiliary

electronic or mechanical switching circuitry contained
within the.system. :

15 Preferably, a phase control circuit is
connected in series with the connectidn'means and
control electrode. Conveniently, the connection means
includes a variable control means connected whereby
operation thereof determines the phase of said control

20 signal. A second switch means can be connected

~ whereby operation thereof to one 6f.its'positions
prevents application of said control signal to said
control electrode to render thereby said controllably
i, o ' conductive device non-conductive. - In this way, by
- 25 depressing a small push button switch in the main
struéture housing of the electrical system, the
turning on or the turning off of the circuit can be
controlled. At the same time, the variable control
means is preférably located in this housing so that

30 the dimming level can be set at the same time and
activation of the second switch means does not affect
the dimmlng level set by the variable control means.

Simple remote contact switches which are low
voltage and low current switches may then be mounted

35 in remote locations and all contain relatively



5 can be renotely |ocated, can be electrically connected over. signal
|l evel wiring. Mrreover, the existing wiring of an existing three-way
syst er n be enpl oyed. Since the renote switch does not carry full 10
l'ine ent, it can consist of the very sinple switching structure which
.can be actuated by very light pressure. Accordingly, the switch structure
can have any desired ornanental configuration not always possible with
conventional wal Lnespengd venimostead.arys push bidhimn tdwel toptesst i ng nmechani sm
for the switch phabeeallivnC@PSiatyS o thdd Yot AHTLRLY Lo Nl Ll when
pressed at any location on its surface, can nove the necessary shor

di stance to caus@ CH8NGSedR iS4rt& afhd hentgAtmicotindhhi Hy alg of thehjs
syzt fem_ial SO 20h contwmﬁumgs condadtiive fRadack He tdhe tsmds WgRidwpar
an eel _.a nmechani_cal shock.or. "glick"” upon the actuation of the renote
swi t chi ng devi ce$3Ph er@ﬁﬂf&%&ﬁ:%ﬂ?%éﬁ#iuﬁﬁﬂ. e<ﬁ.ﬁé§ﬁiﬁﬁﬁﬁm1°°n“e°t§jf
m croswi t ches, woivelr aignafiioidtevielawdiring .ghtMarddweat,i arhd arxdiestioment ary 25

itches. S i fi hodi t f_ ot ' ' he fol |l ow
sutehes Spe LRl TaR! SALAG AL EUIAD By e ol ot

advant ageous features” trol can nly a single
| ocation, but swel@Ar¥g§2-i ndependent of the 30 di nming control, can

take place fromany of a plindd thelfrdutd Wit cH Does ot Bhry F@if "
status of the load will be nmintained even if the power supply fails, so
that thelPoad wi FEPSe C¥REEGEzed tWFAD (GpR2kpt  ofg er. [ﬁ%%gg?sten1is

reinstated,'if | Bwddehengr gitz@dtarte which can be actuated by very e
N light pressure. Accordingly, the switch structure can -/
have eny desired ornamental'configuratipn not always
possible with conventional wall-mounted switches.
15 Thus, the operating mechanism for the switch
preferably consists of a large area push button which,
'when preseed_et any location on its surface, can move
the necessary short distance to cause the operation of
the internal switching device. This system also
20 produces a'tactile_feedback since the user will hear
and feel ajmechenical shock or "click"™ upon the
adtueﬁion of the remote switching device. The remote
switch'cen_coneist of well-known microswitches, which
are short travel, light activation.force momentary
25 switches. . o
' ISpecific_embodiments of the present
anention have the following-advantageous features:
.(1) .Dimming_control.can'take_place at only
a single location, but switching, independent of the
30 | dimming control, can take place'from-any_of_a
| pldrality of loeations. .
e ~ {2) The "on" or "off" stetue of the load
will be maintained even if the power supply'fails. so
that the load will ne energized when the
35 '



‘the tinme of the failure. (3) The control |eads throughout the entire system
carry’only signal level currents and, therefore, are 5 I nherently saf
than systems in which all wiring carries full load current. (4) The {222
nmonentary switches enployed carry only signal |evel currents and, theré&=—"
fore, can be short throw, |ight activation f®rce devices 10 mhich gi ve
tactile feedback to the user. (5) There is no restriction on the nunber of
-renote switches which can be 'used, or on the distance of the renote

- switches to tRO¥edi SupibhyersySfiemhis (Byimgkated s b Iestas atiiengiked at

on control Ie@@dﬂﬁyagnyﬁ,tgg)fggﬂ £isting three-way wiring can be used,

I f desired, when install |ngéére resent invention in place of an existing
three-way system. (7) THS ontrol leads throughout the entirg |sysuem

a tactile feedhagly waay %Fi%rn&tll N@vel YRRy Wi, @crrréx%(fore"\" ldlrghave
vi suaki'n |ca& gn of the Ii %géb IeveI even ‘when t he systenrls of f.
This s&t AAPEERtSY & o sé’;qf’ %@lﬁeﬂﬁé'rlnﬁswrdé‘

li nearly novauh&ladpustcuﬂnqytnenber in the preferred enbodi nent or a
rotational ad-.. justablegyreiern, ANmPLRAN tment which is
25 enployed. The syst(glr% operat%en | sry?hét}gt%ﬁs%‘re e?erlaoﬂJ . and its
operation is apparent to users SHFYarathisignalarleyeals QW%W@ eémd ( ghherer-
pol arity consirdeiedt icams eeethdtal dt}ﬁ-&b HPME G AW N A d Aldfi ces

Mor eover, the § stem.i s insen-- sitive to extraneous nol se and can be
easily pFBtecF g&%&ﬁ RﬁQHHﬁfrﬁ%ﬁQﬂ&£¥kﬁP RRETof positive tenperature
co}elf i cient resistors insermmaraMid d&&é’ﬂﬁﬁf&ﬁ@h push-button sw tches.
(97" The syste be e atible with a var ty of _possib|e
actuat ors, ngku g gﬁ f255§‘ RV éhﬁ? VaiddH Yeall de300e » OT on

the distance of the_remote switches to the main dimmer switch.

- (6) There is no restriction _
18 ~ on control lead placement, so that existing three-way
' wiring can be used, if desired, when installing the present
invention in place of an existing three-way system.
(7) The user : : S will
. have a tactile feedback when operating a remote switch, and
20 will have visual indication of the light setting level even
-when the system is off. This setting indication is provided
by the adjustment member, such as a linearly movable adjust-
' ing member in the preferred:embodiment or a rotational ad-
A . justable member or any other type of adjustment which is
25 employed. The system operation is thus "user-friendly" and
' its operation is apparent to users who are unfamiliar with
the systém. '
_ . (8) A-c polarity considerations need not be ob-
served during installation. - Moreover, the system is insen-
30 sitive to extraneous noise and can be easily protected against
_ wiring mistakes by the use of positive temperature CQeffirient
resistors in series with the momentary push-button switches.
(9) The system can be compatible with a wide variety
of possible actuators, inciuding touch plates and various



6 forms of renote control, such as infrared, ultrasonic or radio f,requer)cy’
systens. (10) Only two wires are required to the renote swtches. 5 -
Speci fi mbodi ments of the inventionare specifically advan- tageous over -’
t he pr@art Skyl ark type of device described above in that all of the
renot e tches of the Skylark type of sygtemhad to carry full | oad
current- and, therefore, could not be short travel, light actuating force -
devices.. Sim- 10 larly, all of the wiring used for the Skylark type of
devi ce had fermaref fenpteogenduodenisughd asypindaiaredhadlitrasemNe o2 wire.
An i nherent i §P5O¥LEERENLY g?ge‘te%sqorres about with the new systemdue to
the use of fewer high current wires.. Advantages of specific enbodi ments of
~ the invention over th&l93 Onlyj &Woawi resydepraaairpse tof the ramatsyst em

- descri bed agwyecrege.that dinm ng and switching are obtained from
I ndependent I,S_not .necessary t.o wai.t, for

contr'ols...ﬁo- equent |y, it a.ghven
i ght I 2vel SPECLELPoaBREHIBARY S Ofihe, dAVEHE LORAES SRE qULARE 11X, Aa e
when the swtagdous ofér &he pirdodewnirde Skyladk tyglef ofeaiaviinge alebdihitsedore
user-friend peci L6 reapedigent; g,f Iy i_Qn Lglgts'(aetge
skin act uatii%?l‘;’ép‘re'gv%ggtt gg? [ io'e 1& ee%d ae(':nlg%%r gm\i&%tge%er?o(}?eﬁgéw%l@ﬁes# are s
i nsensi tiveofosydtem Badate ERrATYpduddi thpade gurrenteing, ifienaiarewmycould
W ring, arepgplpdl bRErkNtrAeenYMeEndf actHaltd npiroilies dvildels O fini 25
tance fromthe_main_dimer; and systemstatus i s retained even though there
is a 1 | urbaF Y held- eTsEpRl Y1rdpscised d0FaitsySEVIR Rt ViR
invention oNgd P6i Barayt U0V Yohdagarireinthiad@ nlpikalliyl CAIXE \isd NG, AP W
that they reguire Rnl énbwoew res at vee%Chtr e]:_m)tse I QgAa- 30e I on (r.a‘;; her
than three W’F%S); an fié 83@88@6%8& Vi r?g_ EHiE 30\73&” Sl %}‘l%mvﬁl Had
switching fthetnew ayetemntiaendo ithe: usesade figwielr thdghasurtre ntaiwi se8.4 chi ng
device.  Thehfanilk8s HRUBHbRILIL SERBINENIRYIH T ddvintihP Sy tHd ' N0
bet ween théemas required | rior ar atching relay swtch- _
.15  prior art touch plate type of actuated system described above
. are that dimming and switching are obtained from independént-
controls. Consequently, it is not necessary to. wait for a
given light level to be reached; the dimmer control indicates
light level even when the switch is off; and the device is
20 self-teaching and thus more user-friendly. Specific ‘embodiments
of the invention do not require bare skin actuation; provide
tactile feedback from the remote switches;.areinsénsitive to
noise or a-c line polarity; can use existing three-way wiring; )
areunlimited in the number of remote switches or their dis- .-A""’J
25 tance from the main dimmer; and system status is retained -
even though there is a failure in the a—c.supply.'
Specific advantages of embodiment of the ‘invention
over prior art low voltage latching relay switching systems
_ are that they require only two wires at each remote loca-
30 tion ‘(rather than three wires), and the components serving
the power supply and load switching function are contained
in the same wall-box as the main switching device. There-
fore, mounting of separate devices and the necessary wiring

between them as required in prior art latching relay switch-



7 ing systens is not necessary and the system of the invention can easily
be installed in existing three-way installations. The novel system of _the
~inwvention can aFso be em- ployed in energy-saving sw tching systen | h
use a hi'ddeh 5 dimer but pernit |ight actuation fromany of a plurgli of
locations. Thus, |ight can normally be di med, for exanple, to 85% o0 full
val ue for energy saving purposes. Users of the systemcan turn lights on

‘and of f, but o) ve read aceess to the den di pm ng, control .
Miltiple swi tgﬁ?é: é,,%@ sys?e EFeRes Ty & ‘? ﬂ%?t?‘b?gép‘i’o sthe Lpggption
~ possi bl e. 'IrlQﬁnﬁeaﬁﬂlyrﬁQeE@%tehbedsiﬁteﬂﬂsﬁrhgdehregﬂway51ﬁs¢ilmumh¢ﬁb.

order to steer renote cl Op ' t o) t t he
~various | oads. For exa ﬂfé | n a Sys eerﬁm |fr31 ﬁﬂg ﬁﬁﬁw%rgnéea%oin%l%t é ot
three i ndepend@rRYQQ)a’ds WEU#%@&% wa‘}cﬂ#ﬂ%eslf%mt‘m/%c%mr& hidden

swi t ch&S) g herdmmsr su Prewsmiet Bi @t 4CE0d €160 #5508 Sa i of @Z;m For PPey aled

in var g co blnatlons n order to control the various | opads. exam
~ple, operationt® tigns- of dJe‘rﬁﬂ CAR tReERR LLY, e imped 1oT Bxpample,
Qper ation of ad B5% tbianﬂ.l]flfstahlwé toe migh%a@ng lsxm‘pdé)éﬁr olussry dhe

d load a n ontr only . the third
isg;gn Oper at i %%Fﬁﬁé@eﬁlg‘%t% i%&%wio%? f 1 Inbltﬁr %fadtéave ready
si mul t aneous| yaegess Upcthe |lbrddﬁn tdﬂenmlyttd'mswcnbh d(mlttxblee mWiytd:lV\mg)f
the | 0adgg O effd demOtA15E &&d@fd‘f‘tdtorléupfiiﬂés &tcw £8"% 16 ﬁ&% 0y ef]

Wi |l e the |nvent|on can be carri ed out e nonent ar

- cont ol s whi cHSYeH Mpidkdtl el $%5 teRS] (SWht ainte cﬁjfo%elpﬂe%r&s@wl@m in
moneht ary conto'miér CERS) SIS OfemE &pcssﬂfé YewifcHe Mepzbﬁuét@fmﬁ%h tdén -

t her for t he un uch cont can be used
t hr ough- - out dF °crflifr\; cbtye ‘glfb deﬁ‘fIﬁhe € t D %’vljoths"r VSXRERP i bd to
provide a " panitcichort her Sﬁenﬁ«nnnéism3|aﬂttﬁim§1inﬂnyeﬂdentnﬂoédann¢ﬁmxotled

circuit ‘ifs th%s“mﬂﬂresé %J&%étﬁ%ﬁé@ s%pldtches, there can be provided
eight remote switches which can be operated in varying com-
binations in order to control the various loads. For_exam»
ple, operation of three of the remote switches can control
only load 1. Operation of a fourth and fifth of the switches
20 can control only the second load and operation of the sixth
switch can control only the third load. Operation of the
seventh switch can control all three loads simultaneously
while operation of the eighth switch controls only two of
: the loads. Clearly; other combinations of switching can be
25 employed. o
' | While the invention can be carried out with single
- momentary push-button centrols which turn_power alternately
on and off when depressed, two momentary contacts can he
used, one for -only turning the unit on and the other for
30 only turning the unit off. Such control can be used through-~
out or can be superimposed on the systems previously described
to provide a "panic" on or blackout function. Such'control
simplifies the circuit of the unit since relay steering and
capacitive storage compdnent_s.can be eliminated, but the sys-
- 3835 - tem requires three wires at each switch point.



capacitive storage conponents can be elimnated, but the sys- 35 tem
requires three Wi res at each switch point. - 8 - Exanples of the present
i nventi on’, fV’ bl now be described with reference to the acconpanying

dr aw ngs," /Wmch Figure 1 is a schﬁatlc di agram of .a prior art’5

- system such as the Skylark system pre ously described. Figure 2 is a
schematic diagramof a prior art switching systemenploying renotely .

| ocat ed touch plates. Figure 2a is a schenatic d| agramof a prior art

| at ching relay system -10 gure is a circuit diagram which

il lustrates the basic Mﬂp!egfomhpmtmmmmn v D33 and
3b show m)_d&%ﬁ&fibgas ?.ftht Qﬁggbbn?gu% eheFadd Aravingasdiy cal |y

illustrates €. connecti on apluralltyo systens, each dimlar to
that of Figwh&eB 3for controlling a plurality of.loads enployed for a
master switching syst 8xgufieglr a.s5 ai Schetmitdid el agramidt di qarm Cirtﬁ

Cirou t i agraveny ohfe’ 38 R MpadkC il Thavieashy sesshba
accordance with t he pFeguN‘B iZnieniai mhenagume di agram pﬁr sapqmnone arntew of

the front W th
25 t he préggﬁ?ﬂgﬁ Is%%m II%E u | s an t%'llrg\t/a% on Vi ew {}gﬁl#‘%;nt
surface of the di mer Fé-ﬁ-‘f-'@hzéf i @uﬁénﬁmaliqi(ﬁur@g#@ #% & priay & rii gure

8 Figure 1Qakén§n§|§@l ?ewy@&éaéuwe 8. 30 Figure 11 is a
perspea&iye viewo t%?g ron% is a circuirt diagram which illustrates <
| the basic p:inc;ples of the present inveation. | et
Figures 3a and 3b show modifications of the cir-
- cuit of Figure 3. : ,
_ : Figure 4 scnematxcally 1llustrates the connection

15 of a plurality of systems, each similar to that of Flgure 3,

for controlling a plurality of loads employed for a master
- switching system.

_ ' Figure 5 is a detailed circuit diagram of a dim-
ming switch embodying the present invention, ’

20 - - Pigure 6 is a circuit diagram of one of the remote
switches which can be employed in accordance with the present
invention. : _ ' .

Figure 7 is a perspective view of the front, top A
and side of the main dimmer switch used in connection with

25 the present invention. ' '

Figure 8 is an elevation view of the front surface
of the dimmer switch of Figure 7.
Figure 9 is a top view of Figure 8.
Figure 10 is a side view of Pigure 8.
- 30 Pigure 11 is a perspective view of the front, top
and side surfaces of a remote switch constructed embodying
" the present invention. .
- Figure 12 is an elevational view.of the front
surface of the switch of Figure 11. - '
35 ' Figure 13 is a top view of Figure 12.
' ~ Figure 14 is a side view of PFigure 12.



~and side surfaces of a renote switch constructed enbodyi ng the present
invention. Figure 12 is an elevational view of the front surface of the
switch of Figure 11. 35 Figure 13 is a tOp vi ew of F@gp P 12.
cFigure 14 is a side view of Figure 12. 9 Figure 15 is a cross-\s&¢H onal
view of Fi~gure 12 taken across the section |i@ne 15-15 in Figure 12.7 Figure
.16 is a cross-sectional view of Figure 15 taken across the section line
16-16 in Figure 15. 5 Referring first to Figure 1, there is shown therein a
- wel | -known switching sysFtgunai &h ESoﬂlG@QS§rﬁgb§1b06&tVba'doﬁnfhguandlz

mul tiple Iocattmhﬁuéf&agtnews&eiba mm\él q.%d-l'sniﬁ'ﬁ erf,-l gggonventi onal

power supply.20 for energizin be an
i ncandescent | anp | oad. %Enggnf@h}ﬁg359§9§ﬁr§ﬁsﬁﬁopﬁ | vhew ﬁoF¥§P€G way

“switches 22 anthaikén £6ebsof thbi §8ction linel 26rA6eint POgWPE L1BON switch.
Al so proovided are two four-way switches 24 and 25 which are two pole, two

p03|t|5¥JSMAtches A single di mrer 15 structure 26 is also provided. The
di mer str8ucture 26 can be a dimer structure per se or can be built into

one of the threc-uay swjehesy?feorsfde TA°PARREY' 10N ArbNEaSBLER Sheretn

Figure 1 is such that a change of position o € mdvable contacts o
of 20  swit cHesvebltkpreWmhswEtohlng cayisten HhéﬁgeprﬁvtdﬁﬁeséﬂséﬁeﬂQCﬂtion

~gization of | opfhidilag THHE. mmitibﬁel Qééa'@i%nbgﬁmteﬂ%mZe!'h@i-ed%nﬁi'ﬁ'vi@@d
the operation of one, 0 he switches will cause_Its ener |za n or
ener gi zat'i on, 4%5%%%??%e4y‘ ﬁBP%%9E+°nPﬁeP8H§FgF?QP?SnZBf ?5a8 QIQ&FﬁPgt&ke
- place at jfidie 2Foad s2uewilich | typicabighmigsbecan sacabiesdenti TaRp sbeycture
26.~ ‘The switching system shown includes tvo three-way switches
22 and 23, each of which is a single pole, two position
switch. - Also provided are two four-way switches 24 and 25
which are two pole, two position switéhss. A single dimmer
15 structure 26 is also provided. The dimmer structure 26 can
'be a dimmer structure per se or can be built into one of the
three-way switches 22 or 23. '
" The operation of the system of Figure 1 is such
that a'change of position of the movable contacts of any of
20 switches 22 through 25 will cause a change in state of ener-
gization of load 21. Thus, if the load has been energized
_ or deenergized, the operation of any one of the switches
WA o " will cause its deenergization or energization, respectively.
' Moreover, the energization of load 21 will take place at the
25  same dim level wﬁich has been set by the dimmer structure
S gy - . R
Each of switches 22 through 25 can be mounted at
various remote Iocatibns,'but it will be apparent that all
_ switch ‘contacts must carry full load current and a11 wiring
30 must carry full load current. '
Another prior art dimmer system is shown in Fig-
ure 2 which provides multiple location switching and dimming.
In the circuit of Figure 2, there is provided the same power
supply 20 and load 21 which are cdnnected in series through



Each of switches 22 t hrough 25 can be nounted at various renote Iocatfons;

butit will be apparent that all switch contacts nust .carry
currents ap Il wiring 30" must carry full load current. An
di mer %y@;%%
switching™mfd dinming. In the circuit ofOFigure 2, there is

sane power supply 20 and | oad 21 which are connected in seri

10 a dimmer circuit 30 which can, for exaqP have a thyrls
phase- conter Gimae mye i iy e iWHgh A r JOR X2l e, JBave (g

is shown in Fig- ure 2 which provides multiple

full I oad

other prior art *
| ocat'i on

provi ded the

es through-

tor 31 which.is
nEherigtor it

32 is, in dlurvmlcqprltd YU sk tyord treo Bl imatd atomfe mt tonal otost okl cfrom a

pIurallty of,

convent i o/f&t tc g/qu‘eollt 8{1‘2‘%16‘%%0%? lgigs?‘gls%p ‘? &‘gig{i]h ®the

applicati ijplfuﬂnnnmroﬁ ¢: 4 csodtngbrstgnahefmm@ p]nkmalhyylgf orengqtety
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flngeP re to 36. 10

he sy stenlof

Figure 2 M%inﬂﬁatnﬂnﬂnn%ﬁ#Qﬁuﬁhi¢ﬂa%@%t%ﬂﬁ%ﬁt¢qg%¥etﬁe ?PH%}cFEﬁﬂpr?%g
ful'l | oad qpmyﬂFa€6¥‘§jfIHEé¥“€bf¥Ebt§Ihﬁ%I|rEMéfﬁﬁSrh§tbﬁUBh pkates need

only be Iom1v e contrpol wrin he Syst
nuner ous diURRRM AH AR ‘g’flgo‘\éyﬁ? i’
syst em r edBti¢ Q5p e toiste mmgencremmnam:maaw)ntamih dpbsteos

tactije feedback Up;’ﬂf@%é@ TP p AN Of tﬁﬁ? FH! fabRhighko

It i | so necessar ven to ber
t ouchi ng & ysuenh gfadFigure hkref |l$0ho!‘¢<miiuang ofubl leed|ever

when the 1] ahs .p&fthe ﬁltfﬁgos oth NEné YESuOh HlEYES ReBB

to a-c wiring po arlty and e pre- vious status if th
supply failoy wki@ge eontrol JHEiRgye BPVeYRT syihefyftengh
the touchﬂkﬁiﬂuﬁéfahéxulﬁudﬁfmfugéslowdrmtnangoSOFLQareeXLs

15 ple, the system requires bare skin contact for act

59 2. has
#88gtﬁ§
SptOVBGe
ob@HCkngads.
eached arter
egst rafgd2o
yohgy5335|t|ve

FeFagpEe; ar

t Fog ekame- way
uation and

does not prov1de tactile feedback upon actuation of any of

the remote 1ocation touch pads. It is also necess
wait for a given light level to be reached after t
touch pad and there is no indication of the level

ary to
ouching a
setting

20 when the lights are off. Systems ofﬁthe'type of Figure 2
may be sensitive to a-c wiring polarity and will lose pre-
vious status if the a-c power supply fails. A serious dis-

advantage of the system of Figure 2 is that the touch pad

wiring cannot be near load wiring so that existing

25 wiring cannot be used for the installation of the
" Finally, it is known that there is a limit on the
touch pads or touch plates which are used and a li

three-way o~

.device.

number of
mit to the

distance between the plates and the control circuit 32.

Figure 2a shows a prior art low voltage

latching

30 relay sw1tching system Whlch uses momentary contact push-

buttons 37a and 37b, which energize "on" co11 38a
' containing main switchlng contact 38b. Momentary

of a relay
contacts

37c and 374, at the dlfferent remote locations shown, will
operate "off" coil 38c of the latching relay. A separate

35 power supply 39_1s needed to apply_pqwer to coils

38a and



.25 -wring cannot be used for the installation of the device. Finally, i

is known that there is a limt on the nunber of touch pads or touch .pl aﬁs@
whi ch are used and a linit to the distance bet ween the pl ates and the T
control circuit 32. Figure 2a shows a prior | ow vol tage | at chi ng 30

rel ay switching system V\:hl ch uses nonent arylﬁont act push- buttons 37a and
37b, which energl ze coil 38a of a relay containing main swtching

tact 38b. tact 7 , t f t
Cocati ons shoped d %%i%?;tﬂp 5 o S LG of (ot Veild [ adif TR pna
separate 35 3J&ner ﬁmﬂ%%@“‘i%‘%%‘ t@%l%rqu}fc&ﬂq% 38a and
38b depending on the opeipd isys t¥n Y tEfifire 327&3 re%mre"s?(ftlﬁ‘% AT, as

simlar switches at other renote |ocations. ystem of Figure 2a

requires thre&hR¥ias %?%\&Pnﬂ?]ea&q?‘%n]t?%ti&ﬂ'ntpllucﬁ:aﬁ'}%rﬁe%wq he
separ at.e ‘B powewe&uﬁlihlpyﬂ?ﬁ wdﬁmawmﬁﬁwtm”umugelmay% Vis lwidgl be

h f I h

I ocat ! BhSNRG: Sbs YRR |8 RO An SR el SRR o e

cont ai ned i n wite eazhe nemdte Ewd tach t]ttmqmaicnsvmltmavgude\mhm poftear esfuppdy

mounting of 19,4 2R3’ 3wl R4 Sﬁwﬂﬂ&i\’&{ a[ﬁ{tbe&n‘ﬁ]%éd‘% 'ﬁlé“éarn[ ST
al |

Thus, the i nvent i On can-be 1ns n exi ree- I nst at'l ons

whi | e the | owb@X ©B&gdhexmadimFwigehing el eg. F|leﬁ1@fm%amnﬂiélm§tfd as

a repl acegent slepa rdt e deiiidys tdHE WiFing rﬁéﬁ;ééﬁ it3em 5% not required.
‘Figure 3 schema ically illustrates the novel dinmmer sw tch and di mrer

syst em enbodyi Hg‘st'hé"*ﬁﬁ dogantipremanbe ingialded ighefl sting Jiness-taye
power supply thsa@.dlhttadm%l Wi lah tife tiowereT e 294 dhigigenelay lsystem of
NGt OBkl Ba RN, TE ' AARARI TAl 4 pRASHAE | onc
vol t age) renntarsaﬁwaWammsxuﬁkxnrodu.through 44 which can be | ocated at
respectiyg remote ocati ¥gure 3 schematically illustrates the novel
' dimmer switch and dimmer system embodying the present
invention, There is shown in Figure 3 the power supply 20
and load 21 which is to be energized thereby. In the
arrangement of Figure 3, however, a dimmer switch device 40
20 is provided along with any desired number of low voltage
(compared to the load voltage) remote momentary contacts 41
through 44 which can be located at respective remote locationms,
. _ o The main switching .and dimming device 40 consists
_ QM; 6f the triac 50 which is fired at a phase angle determined
25 by the adjustment of the adjustment potentiometer 51 which
is connected in circuit relationship with a capacitor 52 and
a conventional firing diac 53. Triac 50 is connected directly
in séries with power'supply;20 and load 21. Other control-
'lably conductive devices such as anti-parallel connected
30 thyristors or power transistors can be used in place of
triac 50 without departing from the present invention.
. ~ For the phase bontrol circuit to be operative, the
right-hand side of adjustable resistor 51 should be connected
_ to the pOWér lead 54 leading tozthe load 21. In the position
35 shown in Figure 3, the control circuit is disconnected from



-The mai n swi tching and di mm ng device 40 consists of the triac 50 which is

fired -\9 phase angl e determ ned 25 by the adjustnment of the adjustnent
pot en .fwter 51 which. is connected in circuit relationship with a
capaci ™. 52 and a conventional firing diac 53. Triac 50 is connected

directty in series with power supply 20L2and | oad 21. QOher control- lably
. conductive devices such as anti-parallel connected 30 thyristors or power
transi stors can be used in place of triac 50 without departing. fromthe
present i rhbsntpomer Read Bd MAmsehabnthe| sEl tehi ag tay pkempks 0 fe, This

ri ght - hanq sSigdft3013@dU APl ché WSl Shdinéd shoul d be connect ed to the power
1 ead 54 leading to the | oad 21. 03|t|0n 35 I n Flgure

he
the control ci PFuid ¥%$QH¥R§Nﬁﬁkﬁ%d6¢ b qongiRt o r I%%H 291 L 6] hat
the swi tchjgyg &su@s@a IdiJiQf f62. ThCoils ebruwlszobf Nthe NPEdy Noperatdy a

Coi 15503 s Sonidpiieh FLEh inderfafé 65 g Ba R FelblErRie Y, by
and 64, r edpdes \&E y,nchr&ﬁ.dlm%iml:v 66, Thespelay vEugthanccortainsurt her
contains SRS B A BB Wh £ 2 fe e RESEEFEAL Yy O%Gﬁégg?bu%cegifsm and

62 such tha e contac s are Int BOSItIOH been
pul sed. THE aae £2 sushe thakcthe ncc_m ac?ﬂeﬂ?ﬁ)pb%l the ppRFitHAR BBAYR he

pul sing Ofwtfé‘nsgztoiqo'dl tras GEEs p@IsE6S. OrTE@PSShtRELS%aié phacegdihrom the
di ode 70 depen

g e k0 bt oS5 SR Ehe ST L@ F e fePl Eol BTBY, v Lo,
and capaci tor 63 i s CapEbINES 3B capmicdsr&umsowanged fromt shet her (j:
e O A VI bt o5 8, e b oL ok B
44 will canﬂgwc&pawdhmsi¥ltthuhscaapgeitoroﬁghlsndhsneegl1Benosw162h Thi s
will thené?”i in the position shown and capacitor 63 is charged when
15 switch 67 is operated to its other position. |
- With the contacts 67 and 68 of the latching relay .
~in the position shown in Figure 3, the momentary closure of
‘any of contactS'41, 42, 43 or 44 will cause capacitor 64 to
‘discharge through and energize coil 62. This will then gause
20 switches 67 & 68 to move to the other position in Figure 3,
. thus placing the phase control circuit in an operative posi-
tion and permitting the supply 20 to energize load 21 at an _
. intensity'determined'by"the settihg of'potehtiometer 51.' —~
Upon the next momentary closure of any of contacts 41 to 44, N
25 the set coil 61 will be energized by the charged capacitor
63, thus causing a reversal of the position of switches 67
and 68 to the position shown in Figuress,'thus turning off
the power applied to the load 21.
' ‘Figure 3a shows an alternative circuit to Figurs_'
30 3, employing an eléctronic latch rather than an electromag-
netic latch. Thus, an analog gate clrcuit 75 takes the
‘place of relay contact 68 and an electronic toggle type
"'f11p-flop circuit 76 replaces ‘the latching relay function.
Both these devices are well known in the art. The f11p-flop
35 76 derives its power from the diode 70 and capacitor 77



20 -sw'tches 67 & 68 to nove to the other position in Figure 3, thus

pl aci ng the ‘phase control circuit in an operative posi- tion and pernitting
tRe supply 20 to energize load 21 at an intensity determ ned by the ting
of potentioneter 51. Upon the next nonentary closure of any of cont S 41
to 44, 25 the set coil 61 will be energi zezl by the charged capacitor 63,
thus causing a reversal of the position of swtches 67 and 68 .to the
position shown in Figure 3, thus turning.off - the power applied to the |oad
21. Figure 3as3tppdy .an Adtuartian wf @anycaft the Riauete 3Witdesrl oyig an

el ectroni ¢ | alglhge fitfe 13p-AL Y @ "YPGodIAdC dALAL Hirenih i) 00

gate circuit 75 takes the place of rel ay contact. 68 a an el ectr

toggl e type flq“r}Pf“l Et@lt&‘wt Mg cansestha&nakamigite duta ddihem. Both
these devi cesw r remowve lgaﬁéﬂeuewe fiftmn fﬂtié)-;fdvﬂﬁ- Fwi tetfi dierdivesuid S

fro d | t t uat f
The rereg s ﬁn%h%if‘ezf HICEITRRE . 4Raqh i A Hoad iy, 41 0 ©
conpl enent ary out put st dite willli dec bservete thetl dhgarevels dicmiitheat aiim-y
or renove gat g '3V§»efxfnﬁrﬂst 'l%dge(bm de"‘d’é!et Cﬂlalﬂ%éﬂ rﬁCLthlt‘i: in ’bg)cf}xhaﬁﬁ't Y an

activate or deactivate the rCUI be observ
novel circuit tde digminge conidiadi« s %pé’\‘ﬂefrﬁf’éqﬂet%@ea aggammiifhed

oper a}g i on 'and firidmn :ilxﬁ'ﬂdfg Wtﬂéﬁoteﬂl@baﬁ\@idﬁ#ﬁ R o1 3 rige saﬁcwﬁiésf shieckd rom
cont rol 10 obid HaILE 1T e AON ek ioh QERARIAN & ISR 9% R ng
con{;ol 51. ]Ic\/ttrtn@ugth, aldja o tadeaiti ogf rﬂidei)di.ﬁrrrmigt Leddhtmb]ntsﬂl Ns Moyqureay, Otisd y
?ﬁt er?ﬁfo?Zdoanyl%h% que71 é'l ;ﬁrg'tﬁqu%ﬂeeﬁ]’g%anﬁ | ctg'n Iy,ewgﬁtﬁhes%%g an
| ead 80 conne®fedbier @rnetrlxezlaé:rimne ofniltote LU 1A § thel pavethsurnly bies veame -
di odes 65 andp@l Gaterduptdd’ alddN@ later re-established. Significantly,
15 the control lead 80 connected from the remote switches 41 to
44 to the node between diodes 65 and 66 carries only signal
level power and, therefore, can be very small wire which is
inherently safer and less expensive than the heavy wire and
current needed in the installation of the type shown in
20 Figure 1. Also, only two wires are needed at each remote
switching location, instead of three, as was previously
required. It is possible, however, that existing three-way
wire can be used if desired since there is no restriction on
im; . the placement of the control lead, as in prior art systems
25 of the type shown in Figure 2.

Since the momentary switches 41 to 44 carry only
signal level bower, they can be short throw, light actuation
force devices which will still prdvide tactile feedback.

For éxample, the switches can consist of conventional micro--
30 switches housed as will be later described so that they can
' be actuated by pressing-on any point of a relatively wide
switch plate. o .

Since the switches 41 to 44 are air gap switches,

there is virtually no restriction on the number of parallel
35 switches which can be used or their distance from the main



level power and, therefore, can be very small wire which is inherently
safer and | ess expensive than the heavy wire and current needed in the-

i nstal | gehon of the type shown in 20 Figure 1.- Also, only two wires are
" needed each renote sw tching |ocation, |nstead of three, as was
previbusly required. It is possible, hdever that existing three-way wire-
can be used if desired since there is no restriction on the placenent of
the control lead, as in prior art systens 25 of the type shown in Figure

2. Since OREPMESSATHCFUH tAres DMr ing Ahe dmstaddiationml the devimer
they can he w%hant alsoowe |d®hirv%&i tﬂiatpraid)rsiﬁ;ﬂewlp‘&ﬁamsﬁfhé’\ﬂddln?“ N
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that theywdadngeascwidtledebylatregs desprdrbeahny  poi nt of a relatlvely wi de.
switch plate. Si ”CeFEEﬁr%WstbC@‘iﬁnfblat qazg.zg_aagréflgﬁ qg% <;iher S

virtually no restrictron on the nunber ches whi c¥ ca
be used ofigHERF @i dngnde Mhd:eh WEeamityo qpbLﬁ1ﬁhﬂ0%nmqngnﬁ&rwupon{1w|ng

the instakhgti pastlouttonewwitchids W1l lard 92 MavahiReoRd dialcPgosiPily

polarity ig unim portant and the s ten1caq.be easl | y protected agal nst -
L i Vi hivaE srpR o oR! e Gk t e wont State ard K qt BT SR o
vari ati oniafg the anituitbs gof "Blfgl!'r,eirﬁ aamﬂrﬁ&ﬂhi@fim&estd whel Gpa e givmow

noNeg§ary oo u b 0 d ne t.ch

positron a wg?S ?géggniqfhgto&n%toﬁl %[%hg‘i'on 'ﬁ% alfeglag'ac#!)% ot he ucchal.fs I ng_
the unit cgngéguoaﬂsiom gou lda pecusedyi Ifor . tea:atntpeleopelr:atnm m(tipdfe t he \BJ
prior artswwcn%ga%s&%hchb%rﬁ%'e%ya%feefe db GOnhaldn could be

.used, for exanE 1N sw tch |ng yste ove to
provi de afupghienoto FBH@Pr |Jr1t &1S(9rtéefé1l he g caliitiondnaantaigh in

certain situations, or .a "blackout" function, if desired. Note that
15 this type of control results in a simpler main unit, since
the'relay_steering contact is no lohger required and one of
the storage capacitors can be eliminatéd. However, the sys-
tem of Figure 3b requires three wires at each remote switch'
point, as does the low voltage latching relay scheme.
20 The novel system of Figure 3 can be employed’in
' various combinations and can; for example, be used as an
- energy-saving switching system which employs a hidden con-
trol dimmer plus multiple physically accessible switches. -
The dimmer setting can, for example, be set at -85% of'full A
25 intensity in order to save energy'and to extend lamp life. :
- The dimmer setting is not easily disturbed by unauthorized
.pe;sods since it is hidden but on/off switches, consisting
of an unlimited number of short travel, light actuating
force remote switch devices are at a plurality of locations.
30 The device can also be assembled with a plurality:
of sub-systems to form a system such as that shown in Fig-
ure 4, which is a master switching system'having multiple
location switching of ihdependent.dimmers or groups of dim-
mers from one switch with appropriate diode logic. For
35 example, a particular lighting scene can conSist of three



situations, or a "blackout" function, if desired. Note that 15 this type
of control results in a sinpler main unit, since the relay steering confact
is no | onger required and one of the storage capacitors can be elininafeq.
However, the sys- temof Figure 3b requires three wires at each renote&!
switch poi‘nt, as does the |low voltage | atclisng relay schene. 20

The novel system.of Figure 3 can be enployed in various conbinations and
can, for exanple, be used as an energy-saving swi tching system which
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of {%gure 3, @emopeoswdddhes omnda@d ard padwided 3® xohtdFHl various
respeéctivel y. Lur alei t I j ot I o o AVA &R

s0a 400 and FOLUPUL2r! 1oall BUDED Bild W e” pREy A QTR 1 TR
provi ded for &@8i&t Phg thge ddiogleerrady; &Genpte switches 91 and 92 may be

provided for controllingnt khedaFiangetiontadhod® inSWildtre9d CawilRhes 88,
a5300|at§g mn% ghﬁ”%% %9&1 é@ﬁ%#@ih%kly the load 85. Switches 91 and 92
will control only the load 86. Switch 93 will control only
the load 87. Switch 94, however, will control all of loads
85, 86 and 87 while switch 95 will control only loads 85 and
.86. It will be apparent that other logic can be employed to
20 control various numbers of individual loads from various
‘remote systems in any desired combination. Note also that
the dimmers 40a, 40b and 40c for loads 85, 86 and 87 can be
_préset-to different dimming values as determined by a light--
L4 ing designer. o _ e
- 25  Also note that the use of one of the existing power
lines to the dimmers 40a, 40b and 40c as a return path for the
switching circuit allows on/off alternate action switching
~control to be achieved with only one additional wire, rather
_ | than two wires, as is normally the case.
30 S Figure 5 is a detailed circuit diagram showing the
' dimmer 40 in more detail for a preferred embodiment of the
invention. The physical switching structure may resemble
‘the structure and cifcuit_of-the device of U.S. Patent No.
3,746,923, which was hereinabove described. As is shown in
35 that patent, there is a linear slide potentiometer 101 which



renote switches 94 and 95 are provided to control various groups of. | oads
85, 86 and 87 in a manner determ ned by the | ogic -of the diode array 96. In
the arrgngenment shown in Figure 4, switches 88, 15 89 and 90 will control *
only tHeb¥oad 85. Switches 91 and 92 will control only the |oad 86. Switch
93 will TControl only the load 87. Switchg94, however, will control all of
| oads 85, 86 and 87 while switch 95 will control only | oads 85 and 86. It
~will be apparent that other |ogic can be enployed to 20 control various:
nunber s ofis mbvdbllel té cadljust obheaphase argbécosyshenpowsraapplesir €6
conbi nati gp. i sopd dpt e hdes il 8 b 40c far | oads 85, 86
and 87 caﬁpﬁgagigggé'to %?f?e?e%?iggﬁégﬁgggg égsrggggggeF&§n888b9§a§F$ght--
i ng desi grietavelk, it operates gnsgincgeptswt techel(8e oThahesamet heskui sting
pover | i nestihie e ddyEse éﬂ?lo ® BROtAQCpASE8rE8HVE MR8 LslPEchD
swi tching circuit alﬁgys on/ of f ﬁ?ternate“agtLon sm?tch?ng-cgntr8+ §5Cbe
~achi eved vi% REASPUNSLBYRATIORal wire, rather than two wires, as is '
normal |y the case. 3rhe air gap disdéo@weetSswitehdedai i8dc6nheédtéddiagram
show ng t he igygp ' e d b | r ref erred enbodj pent., of the
i nvent i on.mel"ﬂ{e phy]‘sﬁgc)aé&]%vﬁlc%i ﬁ%gét]régt?lfeghﬁyg?ggﬁﬁbfggt tgggt?'ﬁc’FﬁFé and
circuit ofies)avigelyiaanakn leantral ctiriadp. 104 746d 9O2Benwhn chenbes hei ehnabove
descri bed.»£fi d S¢ & Brtert &abnpat i Lpgag a8l Lge
potentioneter 101 i(:hyrl léefs nn%a%l%a%%r%%§£§¥ ?ﬂgu%hggeigﬁgfg of the

power-appBaP (R tPYLRP%ER 1okl 06e sInduchor l0fcPPeretiencint peniwaicof
Cits traveltidd wiPsH adapfacitci 11060 63 16Hn 102twoIpdie SRFE PaBtersShf Ust i 6/

may be enployed in the preferred, dj r jtch of 5 t pr esent
i nventi omiml%é‘ aﬁ?nég]ﬁd‘%@%hegfoéﬁt&%gﬁﬂei Lnduchar; gﬁsl Redusegsthet h
one mai n |rede Of3 rifse ef dehve ceriael mdiem terminal current when the

device turns on.
15 | - One main electrode of'triac'104 is connected to
the relatively high voltage diacnllo which can,'for.éxample,
be a 60 volt diac which has a negative resistance character-
istic sufficient to provide a line voltage compensated refer-
ence voltage for charging capacitor 111 ﬁhich is the main
20 firing capacitor which will be later described. Diac 110 is
connected in series with resistor 112 and the node between
diac 110 and resistor 112 is connectéd to potentiometer 101, _
-and resistors 113 and 114. Resistor 113 is a calibrating | -
resistor which has a value, for example, from 82 kilo-ohms
25 to 820 kilo~ohms, which is selected to compensate for othef'
component tolerances and sets minimum light intensity on any
. particular unit. - ' -
The center tap of pdtentiomefer 101 is then con-
nected in series with adjustable resistor 115 which acts as
30 a trimming potentiometer which is accessible to the user )
. only by removing the face plate of the dimmer. Potentiometer
115 is a high end trim potentiometer which is used to vary
. the maximum Iight level when potentiometer 101 is set to a
minimum value. ' ' - '



ies with a.main control triac 104 and then in series with a radio frequency
‘interference suppression inductor 105 to a 10 main output power |ead 106.

a,

I'mductor 105 operates in conjunc- tion with capacitor 106a to forma ..
two-pol g RFI“ filter of well known configuration. Note that the indu )
105 reducet the rate of rise of the triac nmdi!n ternminal current when J
-device turns on. 15 One nmain electrode of triac 104 is

connected to the rel atively. hi vol tage diac 110 ch can, for exanple,
be a 60 volt diac which Ha¥ & a‘%‘?‘i?’&ger"eﬁwaéc mﬁa’r]ac“c'@r trigping poten-

sufficient to pdowedera llifnd s/dihem e onmeeteittitrougerthee rioow Wl I eigee fdilac
char gi ng capacht 1 | r|n ca citor,which wl|]
be l-ater descr Flt%gj tb én\@ g%ht(f'l fbsft B%ni@cgg?l n{sﬂe 488 dias oAy Jor
t he node bet we@Xamipde,1b@ anBd ol diark? s connect ed to potentioneter
101, and rgsistors 113" amgphk@t asist ggﬁr

~which h a value, for exam K rg'm1821%{< tih(?(giasr%srﬁzfg%i% Y i’f&l Si]ﬂ
which is sel ectté‘(ﬂ'n§o°€orﬁ5‘§ns%ﬁ’éq 0% d¥e disshsdiedne t‘iﬂré?‘%és*‘%lrﬂi%tlsle
m tn| mtJm | i tght umuelmet Eacﬂb-@lytmet lﬁln'c&ﬁdwldf tTh!E‘ md"&&rltﬁﬁ&@fan aptpro-
pot ent i onet er i.s the n serl adj ust abl e resi stor
115 whi ch acts%gé%ﬁ i"&%ﬁn&%& tpé‘ﬁﬁ of?\;t g‘rf’f 8| e e
user only by rdeadsndOshendaddel atRot@htlilmmed:en‘rﬂrOl Ratrdrds g &rhalrjgﬁdgs a
. high end im N{,le0 I I4S ed th m eve
-mhen pOte%?IOHE?g% %8 @3 Qcﬂﬂgkgﬂll agiﬁuﬁ%@gﬁﬁg* gng?ﬁgﬂkégg' eﬁﬁb§ﬁ'h
acitor 111 Bedft pm\%\engeﬁ@trmcamwﬁcsm 1115 rieacthiesn thenfdationg mr]m:gde

the Tow voi tagefduiacliﬁst Qn o %ootmf:&k,a%el%e Q&géco‘do\'&' t?ﬂ)et 'fiso
can, for exanple, be a 30 volt diac paci t
main firing caﬁ&&ﬂ"t 8nysdgsired controllably conductive device can replacp

‘the triac 104 without departing from the concepts of the
15 ° present invention and that any desired firing circuit could
- also be used. '

The gate control circuit of triac
_ 104 can be interrupted by an auxiliary contact of a latching
20 relay in order to turn off the dimmer switch while having
' the dimmer level set at any value in its range, and while
disconnect switch 102 is closed. _ _
. ! The'auxiliary'switching circuitry of the invention
L4 : ‘consists of a electromagnetic relay having a set coil 120
25 and reset coil 121, each of which is connected in series
' with respective diodes 122 and 123. Note that these corres-
| pond identically to coils 61 and 62, respectively, of Fig-
f ure 3 and diodes 65 and 66 of Figure 3, respectively. As in
FPigure 3, charging capacitors 124 and 125 are provided for
30 'coils 120 and 121, respectively.

- ' ' As shown by dotted lines, contacts 130 and 131 are
both coupled to and operated by coils 120 and 121 such that
-the'contacts are in the positions shown when set coil 120 is
'pulsed,'and ﬁill be in the other of their positions when the

35 reset coil 121 is pulsed. Charging current for capacitors

s em s reha




turns on the triac 104 by discharging through the diac 116 and the.

gat e-cat hode junction of the triac 104 at an appro.- priate instant in

phase of ) e voltage between the main | eads 103 and 106. Potentioneter
varik
e

delay k]

charging 10 - rate of capaC|H r 111 and, therefore, thé tine

ach half cycle before capaC|tor 111 reaches the firing vol tage of-

't he

101

di ac 116 in order to activate the triac 104. Note also that any desired

cont r ol | abl §4CQRAUT bV § s1GKkIFeBIRrbEP UG 1A Wiinlds WodiRie SR i NG
from-the concep sent invention an hat any-desired firing
circuit co8enigsswigh 9§5630$h81§éﬁé“60MQQﬂsﬁﬂqwﬁﬁ% QﬂdtWQQ£?:H$QdGan be

'tnt e”]y]pt fﬂ«zby aRotEXithadr xnolataalioqbsaglﬁﬂ gmzm a%fy 14|rmlaa%e ltltnfér der Ito

urn o e il e n e di mrey ve at any va

i Tee andte00Ra wRiPgeaiadonfon, J0NEAT RERat: diasts hiah. TREHIRGEs,

rS]WI tchg ng C{IéCb‘b{ltigéf ;pb&ileuvebt icapacdtorst 424 aa:giall?ﬁm.;]orrﬁgnet ic reT\ y
aving a set coi each. o ich is conne

in series with respegplgg a 'g ﬁéi? ?%?YEE%E?&ne that these corres- p

i dent i cal | pusb-buitkton6toatdcs2 150cFpdehi walyy beofa miompentary3 chnsed odes 65
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especti vel shown
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set coi l
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regul at es has the advantage of being automatically reset when the

15

20

25

30

~ fault condition is removed, without any action required on

the part of the operator. The cathodes of diodes 122 and
123 and the lower lead of switch 150 are then connected to
the control wire 152 which corresponds to the control wire'
80 in Figure 3.

_ A plurality of rgmote control switches can then be
connected between power outlet wire 106 and the control wire

152 as was shown in Figure 3. Each of these control switches

may have the structure shown in Figure 6 of a momentary

closed push-button switch 160 connected in series with the
positive teﬁperature coefficient resistor 161. Each of
these remote switches 1s_connected between leads 106 and 152
of Figure 5. '

The Operation of the latchlng relay of Figure 5 is
as follows

In the pOS1t1on shown, switech 130 1s open and

- switch 131_is in the upper position shown. When switch 130
" - is open, the firing circuit for firing triac_lo4 is disabled

and the output power to any load connected between main

leads 103 and 106 is off. Note, however, that the main

&



“®

5 .the voltage applied to capacitors 124 and 125. There is finally ., .
provided a push-button contact 150 which may be a nmomentary cl osed I%ft
normal Iy biased.to an open position. Contact 150 is connected in Sg S
with a positive tenperature coefficient 10 resistor 151. The positive
tenperature coefficient resistor 151 operati® to protect the switch 150
agai nst danege in the event of a miswired installation in which full line

"~ voltage is applied across the switch 150. This neans of protecti-on has the
‘advant age of Hdsegnagcidmsvide L0 d@ odiesed HE the slide redefitiome fer

renmoved, W thagi 3@y iaClsbae HFHErMRAIAtd R midg YPosliRtadmerator. The
cathodes of di odes 122 and 123 and the lower | ead of swtch 150 are t hen

connected to the controlf Byorders ke Qf ey ddd it & hehsWddahr A5 Qi 80
n Figure 3. 8@y remote swi*oeshpI1tﬂmlddmbe®‘tddemtme@nt1redd§\md@he:ﬁd cxamtﬂuen

be necged I I

shown e Bi guPgnsRtazatlsatedt, Bk Bevalit (hGariiar nl el By o°
shown i n Fi gucdagge,a tooddsichargs ddudughs itheutnese tswiaidh 1230, ctirodectl?B,i n
series with t Q‘Eezélos%ﬁs's%'i‘t%ht 5 ‘ér % in9! fx‘ f‘r{btter "s%'istt&f 3 bacﬁ@q}b

of these renote switches is connected between 106 and ure

5. The operat 88 ShepfehaadBidg o aﬂﬁﬁeim‘t}'urlé’% Gif @"Lf*d’lt! dv%o 130 e-
In the pOSI ti 9&&&@% oiWithGiouk®0 the QRAN rad staidcd cbill 1108 ntd hfhéJFlﬂnght-

p03|t|on switch 13Q.s the f|r| CIrCUIt for firi
Prrac 30401 Haodpdaents’ Shensisth Wie ' Srishpt e cotfiviel i
nain.leads 109asndeb0@ssedoff Not e, however, that the main 19

 di sebnnect switch 102 | gyl Gl ddaryputlsily RY SRR T 1D GG

i nt ermedi ate di nm ng pos
contacts 130 and 131 to change state so that contact 130

closes to enable the firing control circuit for triac 104 to

15 assume control of the triac, thus turning on the load con-

' ' nected between leads 103 and 106. At the same time, the
contact of switch 131 is connected to capacitor 124 to charge
the capacitor 124, thus holding it in readiness to discharge

through the set coil 120 in response to another momentary

20 closure of any of the remote contacts of the system or of

| the local contact 150. Diodes 122 and 123 are needed to
block the flow of charging current through the set coil 120

" ‘and reset coil 121, respectively, aad simultaneously charging
1 capacitors 124 and 125, respectlvely.
25 : Note that if the adjustment potentibmeter 161 is
o moved to one'extreme end of its motion, the switch 102 is
-opened, thereby removing all voltage from the load and turn-
ing off the entire system.
The following resistors and capacitors were used
'-30 in the circuit of Figure 5 and were found to produce satig-
factory operation for the embodiment which is disclosed in
Figure 5:



In order to turn on the load, the switch 150 or any renote switch 160
connect edbetween | eads 106 and 152 is 5 nonentarily closed. This

perng ts citor 125, which is charged, to discharge fhrough the reset

coil* 121 de :123, the closed switch O or asinilar remte switch and
back td the’ right-hand side of capacitor“¥25 (if switch 150 is de- pressed)
or through the |Iow resistance coil 105 to the right- 10 hand si de of
capacitor 125, if oneaof g@g Fennte swi tches was depressed. The nonentary
pul sing of reset coitl iﬁi FP cause contacts 130 and 131 to change state
so that contact 130 clOes to emable-tke-Hrin@® dontd5® kdiloewhmsf or triac
104 to 15 assune co ol of the_triac.__thus togr e | oad con-
nect ed between | eads ?%g and 106. At the sane E?ngha?he g%ﬂtact of switch
131 is connected to chpdcitor 12z=ro-ctrarge th@c@hﬁééﬂrﬁmm@24 t hus hol di ng
it in @eadlness to di pgharge thraugh-the.set c@ ltold®0 kiNsd@se to
anot her nonentary 20 flosure of any of the rgﬂpkglcon acts of the s?giem
or of the local contat®150. Di 5385~T2Z and 12 Re€3F to bl ock the

fl ow of charging current through the set coil 120 and reset coil 121,
respectively, and si nQapackbossy charging capacitors 124 and 125,
respectively. 25 Note_that if the ntiometer 101
is moved to one extreﬁgs%nd of its nmotion, the’ %Qhuégg%%gagghgpened

t hereby renoving all Y&ktage f r omrtre=Foad and - 068 mi cnef aghdst he entire
syst eqg The foIIomnnglgg5|stors_aud_QaQaQLtorsQquﬁi%$@Qé¥st in the
circuit of Figure 5 and were found to produce satls- factory operation foQ_J
t he embodi ment whi ch 1235dj scl osea-rn-rrgare 5: 4-7 mdcpodianiagss 101
----------- 0 to 250 kil o-ohns

The mechanical'assembly of the dimmer switch 40
" of Figure 5 is shown in Figures 7 to 10. The switch mechan-
ically has a similar appearance and construction to that
15 shown in above-referenced U,S. Patent 3,746,923, in that a11
components are carried on a suitable finned heat sink 180
and are contained in an insulation enclosure 181 (Figures 9
- and 10). Thus, the assembly is suitable for mounting in a
wall box. The adjustable'potentiometer 101 of Figure 5 is
20 operated by a linear slide member 182 which is movable with-
in a wide, elongatcd siot 183 in an insulation cover 184

ol

'which is mounted over the heat sink 180. . . .-X*}

The
mechanical appearance of the wall-mounted switch of Figures
25 7 to 10 differs from that of Patent 3,746, 923 in that the
push-button switch 150 is provided and is available for.
operation from the front of the face plate 184. Moreover,
the latching relay structure of Figure 5 is contained within
hous1ng 181 and is supported from plate 180, Thus, if oné'
30 wanted to use the switch 150 to turn off a lamp or other
load operated by the device 40, 1t is necessary only to-
momentarily press push-button switch 150 to close the switch,
thus causing the operation of the magnetic latching relay_or
other auxiiiary switching circuitry which deenergizes the '



112, - eeee- SR 27 kilo-ohns 114 ce-eceoao-- 200

kil o-ohms '5 . 115 e eeeeeea - 0 to 100 kil o-ohns 1¢
M- 20 kil o-ohms Capacitors 106a ----------- .047((r
m crofarads 111~ ----------- . 068 m crofarads 10 a’rigf
--------- - 4.7 m crofarads 125 --3F------- 4.7 m crofarads The

nechanicai assenbly of the dimrer switch 40 of Figure 5 is shown in Figures
7 to 10. The switch mechan- ically has a sinilar appearance and
construction ttFiggariDthemaantinelbedly. randuaidse (deyi qe e commestts

in that all ceRONYAGS t¥ &HAIIALIYL ik Yourdd e TN gbdesilonidk tik0 and
are. contained .i,n an i.nsul ati on encLosgre 181 (Figures 9 and 10). Thus, the
“assenbly is s&ttd6Te 1%%' &’(ﬂ?r?[vierfg iiF detd I“b(B&acel'i‘Pé‘dao'i}lfst &ap switch

pot ent i onet er 1021 remakingurcddsdds. 20 operated by a linear slide nmenber 182
which s povable with- i W ngat 183 J I nsul atq. cover
184 anhg?s “nmount ed oveIB: '?hse H%%zﬁi%sl%n%%lg%édﬁ?&ln%cr#a% ?ar}iad;ps;ié'%gggg of
t he wal | - noundepressiag dherippatedutgon Bwitcto 1H T fagr aryr athermiresoteat ent
3, 746,923 i n Ghatchne Pty Ryldim DY s Tfdd %ﬁﬁ%xﬁﬁ%.%dﬁlﬁég’“i‘rﬁb' e

for operation fromthe front of the face plate 184. Mreover, the |atching
rel ay structuc@ngection #ith FigdneiGred within housing 181 and is

supported fromplate 18Ghe Hitird fsydtomCan N titibd X045 & dnftit & VB rh ti%h
only to MBmenthi o dedann s ARG RO 34 do ke e s
causi ng the omait i4@n afl tthonghadrat iprdvdtsiomef ey prsoibertonew i oty
swhching cirqugr Xs"‘@h%_bmdqehn%ri%&eess P&o 181 is employed in the pre-
' ferred embodiment of the invention.
_ The remote switches 41 to 44 of Figure 3 can take
15 any desired form and, in the preferred embodiment of the in-
vention, take the form shown in Figures 11 through 16. While
these switches must deal only with signal current, they can
conveniently take the general form of a wall-mounted switch
. as shown. Thus, outwardly, the switches have an appearance
20 similar to that of the main dimmer switch of Figures 7 to 10
and can employ the same heat sink mount 180 and face plate
184 and insulation enclosure 181 on the rear surface. How-
ever, the opening 183 in cover or face plate 184 receives a
push button 190 rather than the slide 182 of Figures 7 to
25 10. Note that the metallic finned heat sink 180 is not
- necessary for the switch of Figures 11 to 16 but it is used
- conveniently since it is taken from the same inventcry used
for the main switch device. _ '
. To adapt the face plate 184 for a remote switch
30 application'and as best shown_in Figures 15 and 16, the push
' button 190 is provided with an'enlirged annular flange 191
which abuts against the interior of opening 183 to hold the
left-hand surface of push button 190 in Figures 15 and 16
flush with the outer surface of plate 184.



triac or other controllably conductive device whi ch connects the load to °
the energi zing source. The position of the slider 182, however, is left in
pl ace and the air gap switch 102 renmains closed. 5 - It is : »

possi bl e, reenergi ze the load sinply by depressing the push-button swtch
150 or 4 ot her renpte switch in the sy em as has been previously
descri bet+1 n connection with Figure 5. The entire system can be used for

renot'e operation 10 with or w thout the nonentary switch 150 in the nmain
di mrer unit 40, alt hB¥ghingalgitd@nsiswppert: membess AR emds\AQlclare50, as

shown in Fagﬁfeﬁriateliosebareaplt@y%é adsh‘aeprs%rffa%rer%& pIhad TR Qf the:
‘1 nventi on. e renbte sw s 41 tg 44 of Fi gure can take 15 any

desired foP¥n SAREDELADENe EXfe 20 et H&& LTS PFdihg &?mt{e&'l&*‘ the
form show202 &hguges, li:ebbeomglve]l@ %dua-ddhﬂ:&tér%wlnt @ﬁhﬁ%hml%fafd%airi
with signa ,aggérgg%myﬂe h‘éag-i‘%ﬁ'?:\’%@ (f %l%e SN uailt norlrgooﬂzo -

wal | - rfount as s e SW Have a
‘appear ancefopce flanger 103 toxerd ctohiléiam;l widgibmtde smmringr ifteies. 7 to.

10 and cang&pPhey &begiaee &eat swasnvwsnl%@m hare 1¥ %te‘?:ujt% g

I nsul ation encl osure on the rear sur ace. How.. ever, the opening 183

in cover oPoshttop apd faxs, 8&8?\?&? Fithin he orendoe d-tsr%rb“t%é’ﬁ-"t he s|ide
182 of Fi gdeppedséa 8§a1nae thNOMaIdlanTg it ceelofl Ispr ifnganabhead Jos, 180

i s nat necessary for | L. 145 448
converfl ent | y since |9&?g Pgﬁ lggné]laﬁ'\ggnt 33y1§sé’<?1ﬁ‘ d mai n
switch devtheckTondddplnenBeohedesplcat ¢ hed/ iftsr rearesutrd acs tvxitilS@:ome _ A\

appl | cat i oy pR0c 83« DEE! wh RAMENGN WU 0%515%1%@, e sty Byion 190 is

provi ded Wt an enlarged annul ar ut's agal nst 't he

“interior csubpteieptiéores As &PPIJréelde . atdosulBloe &y PrapPesdst on 190 in
Fi gures 1%ahéind Pohinghtie! RnlibRn@eebfs buftion Ao et ti@hge 191 as

15 well as the height. of fins 212, the small switch actuating
arm 211 and contacts 210 willfbe protected from damagefdue
to overtravel beyond their ﬁechanical limits, since the
button travel is forcibly stopped when the rear surface of

. button 190 comes into contact with fins 212, Even extremely
20 high force levels on button 190 can easily be absorbed at =
_ this relatively large interface, and switch contacts 210 are
thereby protected from abuse. .
Contained within the insulation housing 181 and as
shown in.Flgures 15 and 16 is a simple switching device 210 L

25 which can be a conventional microswitch which has a prbject-
ing plungér 211, the depression of which causes the internal
contacts, schematically shown in Figure 15 as contacts 215
and 216, to engage one another. This engagement takes place
with relatively little axial motion of the plunger 211 (less

30' than about 1 millimeter) and is accomplished with relatively
-Small_actuating force (of the order of several ounces). The
contacts 215 and 216 are then connected to the leads 217 and
218 (Figures 6 and 15) which-are taken through the inéulation
housing 181. Note that in Figure 15 there is also schemati-



22 Two insul ation support nmenbers 200 and 201 are appropriately secured to
the inside surface of plate. 184 as by cenenting. Menbers 200 and 201 have
l.eaf -spring menbers. 202 and 203, respectively, secured therein mhi%ggﬁgaf
springs 5 -press against the right-hand surface of push button 1909~
force flange 191 toward contact with the ofbsing interior surface of plate
184. Thus, push button 190 is secured in position and fits closely within

t he opening 183 hut can be depressed agai nst the-biasing force of springs
202 and 203. f&lly illustrateqd dhe,Rasitise Lampera fynsgroatfiqient resis-
relatively thitde asd dibivisiienebmtixinddati tHin rass woudiage v81J conme into
contact with the raised, o | ' I f, sufficient force d.s
‘applied to button 190. Igys B’r %ﬁql&nfgmﬂdgém%%l t%tewt%%r@esg'éo“r& ]Hhtétltﬁf 190
and flange 19uras 13 tondl@, athe renodieglswidiclf ican e opidra ttathlby sttig ch

act vat | M 5ar MaRLLe PUEHe 7 ative P BHYLTL THAR Ga/TE, WA {dh

overtr& el beyond their nechanical limts; since t 1S

forcibly st opPR@THIOT 4RO« odihes pusit dugitan ity it e PreffRr et enkadimedt

Wi t _hI fi Bs 2é2-isE&aﬁbthILQﬁiﬂhyliaﬂ__wicflﬁtﬂ:byf qr-a_e/z: qwfﬁitﬁes)rlrbéﬁéicghtﬂﬁo lqatn t
easily be absaorbed at is.relatively large interface, and switch contacts
210 are t hereﬁ"g&g&se&th@d %efb@& 8odthl R ET i PeIRNSH R rz}'tt}e'orFm”'t
housi ng 181 arc¢tas tdmgvmotida qeeded Fandis smit Ahiplim ondethity alosae
210 25 e tg,qnal, Jm | [ | -4

i ungor 301 CEERRCS BRI ad MG bl bl Tk AU Bhieddd
schemati cal | y 18wt ianyripgind pn ddsc orpesed mgrfane 2 tto ahfajan dte
another.. This n@&mfﬁflér 63193 RloVemelt b §l1ainged Y211 Hd &didd ogBid P
t he plunger 21 less 3 t han about 1 m|| net§é¥ and iIs accqullshed
with relati ver’é |re£'&‘i9aﬂw&gt°?‘brd€é’1(‘iﬁ- t Hdedr deét> Svedbidicneh fhe Hushrpe
contacts 215 @udt3h6 1@0e nayen twmpac e rotdte dreadd 2 dheimg Dpeddtiipg es 6
and. 15) ! Chiacrs.e sctey%%r} wirlqu%q:itlrle nloQISeu'sallltfﬁ%i@%lﬁfgtolSojpeMee éll-'ea tpl'ln).-

....

Figure 15 there’l SO0 schemati™-
ger 211 to a contact-closed position.

Also note that the button and face plate are parts
of a single subassembly, so that the face plate may be removed,
as for assembly or installation purposes, and the button re-

20 mains attached to the face plate, so that re-assembly is very
' simple. Also, this reduces tolerance problems between the
button and face plate location. Further, this design allows
- the use of a button which does not protrude above the sur-
Lo | face of the face plate, enhancing the aesthetic appeal of
25 the design.

It will be noted particularly in Figure 16 that
the heat sink 180 can be reduced in width by breaking it off
at notches 220 and 221, for example, for gang-mounting pur-

. poses. Either one or both sides can be broken off. With
30 both sides intact, the switch width will be about 2-3/4
inches and its height will be about 4-1/2 inches. When one
side is broken off, the switch width is reduced to 2-1/4
inches and when both sides are broken off the switch width
is reduced to 1-3/4 inches. The plastic cover plate 184 is
35 also provided with similar break-off notches 222 and 223,



23 cally illustrated the positive tenperature coefficient resis- tor 161
which is contained within the housing 181. As a result of the novel
structure shown in Fig-. ures 11 to 16, the renote switch can be operated
by the 5 depressmn of the relatively, +arge ared push-button switch

oper at or 3 0 The push button in the pr erred enbodi nent is about 1 inch
in wdth by 1-1/2 inches in height. It engages the plunger 211 at its

center. Beagiat il Mlth Hiaetdd's WAL QY SRS (WAL 11

order to clo tacts an operat or can ress

button 196age adptgolBd Y the SamesAMAURT /% elneamdﬁmiam heat

_ necessar i lgy§ x| aho%VQ'E&'tt tHe I&H&!‘xﬂﬁgwizééhtd?o C@flsﬁﬁﬁ%@t'? Ofb Ofo ey enDt e
switch device. .That i's, even thou ush button 190 rra atte t to

rotate or NAVE: thg: SARE,AITANESRe O] °‘|'t edieat siak-and Plate
518 e st ot b e,
so t hat tﬁi’ 2 &8%, pltgfe %ﬁ'ﬁg‘ﬂn%éﬁ % qlgqlp%gééynbé& i?%sf%l#jaﬁar 4

. pur poses, baxd ofhgivent sizes- mai ns attached to the face plate, so t hat

o hasenbly 15 veryzs! gnke. vi Slo’bet Ypd RELE Ed £ 1€ 180 ' PP B veen

the button and face plate Iocatl eS| t he ‘use of

a button mi@hodogésme § coudsk %cqu% is@uranf%emﬁurtmeaq eﬁ:‘!?'{ﬂ awr,

enhaj§i NgFigarddsiielie; sARIAltHE Wght (TEvéPSddfustde it |befify Widith1l
particularly in Fi gure 16 that the heat sink 180 can be reduced in wdth by

br eaki ng PPtentigpeter-pccessiblf) only by, uncoysring iHie LaAre RAAES ng pui

poses. E%Bher The sOwoldid b dmnmam whéxethéfiser We htSthaved addy st tie
intact, the

about 4. 1FoutHgles ol 4F AR Hufihe SOFORH N 14 HE e | O
reduced tasZmiL;&t be the case in the energy saving switching system -
15 referred to earlier. L - - -
Although the present invention has been described -
in connection with preferred embodiments thereof, many varia-
tions and modifications-will now be apparent to those

skilled in the art, S -



i nches and when both sides are broken off the switch width is reduced to
1-3/4 inches. The plastic cover plate 184 is 35 also provided w th

si mlar break-off notches 222 and 223, ch enables a
reduction in the width of the face plate 184 mﬂm m{l t as?the
underlying--heat sink. Note that the main sw+ ‘/}

to

wi |l have the same arrangement for the heat sink--and cover plate

enabl e different width adjustnents which m ght be desir- able for the
gang-nounting of a plurality of units in& Wall box of given size. It also
wi |l be apparent that the main dinmmrer cir- cuit of Figure 6 caould be housed
in an encl osure as shown in 10 Figures 11-16, with the |ight |evel

adj ust nent being a snall potentioneter @ m§§§lble onl'y by uncovering-the
face plate 184. This would be desirabl E&Wien the user is to have on/of f
control=but access to the dimmng control is to be limted, as m ght be
the ca%e#in the energy saving switching system 15 referred to earlier.

Al t hough the presentlinventionahaelleeepidasCewiednifgCapBeehi @BnPriling:
preferred enbodi nents.thereof, many varia- tions and nodifications-will now
be apparent to those skilled ia thenarbllaBly 2bn@uAtibel. device Anhaving
electrical switching systemconprising: a controllably conductive device
having 5 - 5 firstfigall sadon8ecpoder peHect rdbdesrbdescbnnecbnarckhon in

series mnth a power supg and a load and further
.. series with a power supply and a 1load and Ffurther

\,2 having a control electrode:
connection means connected beEween the
coetrol electrode  and a .powef ~ electrode for
i0 electrically connecting a control signal to the
control electrode, the connection means having a first
state wherein the control signal is supplied to said
control electrode whereby the conductive device 1is
rendered conductive and a. seqond“ etate to prevent
| ;5 supply of the control signal to said control electrode
whereby said _conducfive device is rendered
non-conductive; |
operating-means connectable to one or more
contact awitches, each of said contact switches having
20 a first terminal electrically connected to and at the
voltage of one of said power electrodes of the said
controllably conductive device and a 'second terminal

connectable to the operating means;



havi ng a control

connect i
-nmeans h
icont r ol
a secon

el ectrode; connection neans connected between _ the
contiol electrode and a power electrode .for 10 - electrically

a control signal to the control electrode t he connection
g:a first state wherein the control S|gnai" sai d
ctrode whereby the conductive device is r Ww""m"ﬂm‘me and
“state to prevent 15 supply of the contrdl §|ghaI"tG saird

control el ectrode whereby said _ ductive device is render ed

non- conducti ve;

operating neans connectable to one or nore contact

switches, each of said contagie SWddstiase BV NGy o?fn% g% J‘?E{Q/ny

electrlcally connected to and at the voltage o one

el ectrodes of thenagledyigediadl ywmﬂdta&é veo;d@ﬂé@ﬁa@ndm@aﬁﬁcoﬂﬂeiéﬁg‘ nal
connectabl e to the operating neans; - - the connection .neans ei ng

operatively couplegertatgeirherf \aryh drhe o“fpesfaaitd MO NEDEES SWEE €hy's OPSE @d ¢ &1 Of

any one of said

contaect switches actuate the operating neans to cause?

e

connection- neandhe @eperAking drand tq cais dshambrinedthioon opeeants ont@f ,

contact switches actuates thée operating neans to cause
the confection afeage ¢ ensAfnd tis statrs anditfurtier operation of any -
systemas clained in claiml wherein a phase control circuit is

any one of sai d

connected in serﬂ&$\ﬂtl?QHQBQQﬂﬁﬁﬁﬁl

A system as
gap disconnect

10

15

AREURIRY oI the ecPRRRLimg

cl ai med claim including a first

air

“‘ﬁﬂ"lscht"neé’r?é"sceonrf&ﬁ cF°'f‘he° N eleqnNg 47 (28348 G, LhR of

sai d power eIectrQ%%§ % a&Q@ control |l ably conductive device and

2. A system as claimed in claim 1 wherein a

phase control circuit is connected in series with the

connection means and control electrode.

3. A system' as claimed in c¢laim 1 or 2
including a first air . gap disconnect_ switch means
cqnnected_'in series circuit with one of said power

electrodes 6f the controllably conductive device and

| being locally operable between = an engaged or

20

disengaged position so as. to interrupt electrical

connection between said power supply and said load.

4, : _' A system as. claimed in any preceding clainm
including a second air gap disconnect switch means

operable between an engaged and a disengaged positibn

U

7



Béing “locally oper abl e bet ween an engaged or disengaged position
so as: to :interrupt electrical 20 conmnection—between sai d power

supply and said:load. 4. A system as i in _any precedjg1aTy
claimincluding a second air gap di scon’n’aﬂ"iﬂ@i’"ﬂ MOper : f/
bet ween an engaged and a di sengaged positions ¢- " ebnnect.

wher eby operation of said second switch neans to one of its sai d
positions prevents application of said control signal to said control

el ectrode. 5 5. _ A system as ct&7ned in claim3or 4 which further

i ncludes a support plate for su rtin adj acent, one surface thereof
said controllably c%%%uc??@%ecgggi%%?gégﬁi perabhan ef ofaid ggrend s¥htgh

10 operating i d ir. di gsconnect sw tch_ neans. 6.

A system as clai rre@d i aﬁggon‘gg%f %fai N€€€ tosﬁ’(‘)gui t%%?ﬁf%?sa | BRAVERF&h
can be -Switched on apgp offefr t ir SEC I l.Qns
and whikeh can be dinnedﬂ€$%%%%%jd$?ir§€1 ocggﬁgﬁ?{ %%%?%?négtﬁgggogﬁgg%ggn
nmeans is.|located at spégkfddé!l | ocation and includes variable control
means connected whereby operation thereof determnines the phase of said
control 20 5 - signal. 7. A systemas claimed in claim6 wherein
said variable control neans conprises a potentioneter having a
linearly -novable comdrol slidek isystemntas| yclaimed®8in claim 3 or 4 which

further includes a support plate for supporting,
NI adjacent one surface thereof, said controllably

conductive device, said connection means,  said

10 ~  operating means and said air gap disconnect switch
means.
6. A system as claimed in any one of claims 1

to 4 suitable for a load which can be switched on and
15 off from at least first and second locations and which
can be dimmed from said firgt location, wherein the
connecﬁidn'means is located at said first location and
incluaes variable contfol"means connected whereby
operation thereof determines the phase of said control

20 signal.

7. ‘A system as claimed in claim 6 wherein said
variable control means cohprises a potentiomeker

having a linearly movable control slider incrementally



movabl e between a mninmum and naximumsetting to determ ne thg phase

of said control signal. 8. A systemas clai:ned in claim7 which’
further 5 i ncl udes a support plate for—suppuutuug, adj acent one :
surface-t of, said controllably. conductive ect'i on nmeans -
+and sai d- ating neans; and wherein said lin atm‘mgmﬂm ﬂnrol slider
has an opeérating menber , said support arr 10

el ongated sl ot therein, said operatlng nenber bei ng novabl e al ong said
sl ot and being operable from areas ad cent the surface of said support

plate which S 0gagabie [BetaiednN Suifastal NAHO! nakiaun settin

systemas clained in claim8 which further includes an |nsulat|on5%ou5|ng

secured to said geeepnihaCe@neObhasdl &f BWRROLbntRlAl @ighad . encl osing said
control |l ably conducti ve device, said connection neans and sai d operating

means. 20 10. A systemas clainmed in claim 7 dependent on e}alm
3 wherein said linearly novable control. slider is operatively -
connected to sai @8.first swat egsteanas wWiaisled isaicd afiir St whdichc Iif urddrer i s
operated to 29 its disengaged position when said slider reaches one end
- of its | Bnear noiosdudesila supportApdpdeemods spppordd ngn @Adianehtdaiendent
on 5 claim4 and which, includes an operating switch operable to
cause actuation §Hr§ace SHGF&ang33#@aﬁ§ntr°§&@@1Yoﬁ%¥¥&qqﬁ}“QMM QﬂicqhaV|ng

an operating nenber extendin throu h sai d support and belng opey abl e
fromareas adjac8Atdt hEoBAFF L@Nof ® Gns and, g2} q §W%H@F§ whi is

opposite to sai d ogglgu%%eﬁp‘% m%%'a%l%p%ro%ttlr%q ”%’Itlede peHaast' % SaLgJ
| operating  member, said support plate having an
10 '~ elongated slot therein, said .operating' member ' being
movable' along said slot and being operable.from areas -
adjacent the surface of said support .plafe which is'

opposite to said one surface thereof.

15 9. : A.gystem as claimed in claim 8 which further
- includes an insulation housing secured to said. one

surfacé of -said support plate and enclosing said
controllably conductive device, said connection means
and said operating means.

20
10. A system as élaimed in claim Tf dependent
on c¢laim 3 whereih__said linearly movable control .
siider is operatively:conneéted tq said first Sﬁitch

means whereby said first switch means is operated to



operating,

12.

switch with a short notion, low force activation input. 15

A systemas clained in cl

operating switch is

a nonentary cl osed push button switch stem as cl ai ned in.-a
_ where| n sai d”mw ﬁﬂu.mm ”‘B are | ow power 2&7@,
contact switches. wi tching system ™~

substantially as herei.n descrlbed'mﬁth reference to Figures 3 - 14.

precedi ng
nomeént ary

claim 20

10

15

20

_29_

its disengaged poeition Wwhen said slider reaches one

end-of its linear movement.

11. A system as claimed in claim 5 dependent on
and whech
claim 4. wheaeea—ea*d~seeeﬁnk4ﬂﬁﬁaﬂkquynmil.xncludes an
operating switch operable to cause actuation of said
_ qperakung
operating means, said eea@a1§ switch having an
operating member extending through said support plate
and being operable from areas adjacent the surface of
said support piate which 1is opposite to said one
surface thereof, said operating member operating said

operating switch with a short motion, low force

activation input.

12, . A system as claimed in claim 11 wherein said

opefating switch is a momentary closed push button

switch.

13. A system as claimed in any preceding claim
con € acls

wherein sai%[switches are low power momentary contact

switches,

14, An electrical switching system substantially

‘as herein described with reference to Figures 3 - 14,




