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application is related to, and clains benefit of and
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BACKGROUND OF THE I NVENTION 1. Field of the Invention
[002] The present invention, broadly considered, is in
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BA?»M&ND%F JEghpol ogy [003] The present
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1. Figl®of BaflnveNoon 4, 431, 948, issued Feb. 14, 1984, and
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series wth a switch ortion .of
congiol BRASERTRED PR mfam@“rf% ?HPEF‘IE&E fsB& Pydse yoliges control Toad
cenitdipUd dandodule tautfpither caoeit.an addi ti onal w ndi ng

portion is interposed between the output and the

conmon or neutral termnal of an alternating current
2.mﬂm<ﬂTsﬂmr>rogy The first portion of winding is referred
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5,6§m5&hthmsckf&ures of which are incorporated herein by reference to the extent
necessary for a full disclosure and understanding of the present invention.

[004] The ‘948 patent discloses a controller for HID lighting effecting a selective
reduction of applied voltage by use of an autotransformer connected in series with a switch.
A first portion of the autotransformer winding is interposed between the input and the output,
and an additional winding portion is interposed between the output and the common or
neutral terminal of an alternating current power source. The first portion of winding is
referred to the series winding of the autotransformer, and the second portion of the winding is
referred to as the common winding of the autotransformer. The switch (which may be
implemented as a relay, for example), is connected in series with the common winding so that
when the relay is in its open condition, no current flows in the common winding, and the

output voltage is substantially equivalent to the input voltage.



i npl enented as a relay, for exanple), is connected in
series wwth the comon wi nding so that when the rel ay
WO 2007109385 open condition, no current flows i nPCHES2007/007041
common w ndi ng, and the output voltage is
substantially equivalent to the input voltage.[005] On
the other hand, according to the '948 patent, when the
switch contacts of the relay are closed current is
permtted to flowin the conmmon wi nding and the
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ent a custom design and. a custom (i.

ms@m’?rbatl on specific) installation. [008] However, it
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ting that was nodul ar in
[009& nfgﬁh@mt wpuld bej areadvae@ﬁv dnihere awglipggepnirgl defga center for HID

lightid %fcvh provideHES dhgaPQcAdNSIIAORIhR BB &aNFbindQircuits to be
control load center for H DI |ght| ng whi c%gﬁrow ded
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circuits to be arranged for convenient connection to
SOMRY P THE | KRENRIGR Y DTGF AR EhaY The
fodaf i ci enth evwodf thhelefickadiedof e relaled dychnology,sit &nan object for this
inv%%jcigr(l: ¥o rfe uce oI;] e Bminate at least one of these deficiencies.
foi1l Particularly, it is an object of this invention to provide a modular voltage
control transformer circuit.
[012] A further object of this invention is to provide a voltage control load center for
HID lighting, which allows for the installation of plural such modular voltage control
transformer circuits, and for their convenient connection to HID lighting units.
[013] Accordingly, one particulasly preferred embodiment of the present invention

provides a modular voltage control transformer circuit.
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invention to reduce or elimnate at | east one of these
deficiencies. [011] Particularly, it is an object of

w0 biog/10939enti on to provide a nodul ar vol t age cPeI/U81007/007041
transformer circuit. [012] A further object of this
invention is to provide a voltage control |oad center
for HHD Iighting, which allows for the installation of
plural such nodul ar voltage control transforner
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view of a modular voltage control transformer circuit according to the present invention;

[021] Figure 6 provides an exploded perspective view of a modular voltage control

transformer circuit as seen in Figures 2-6.

DETAILED DESCRIPTION OF PREFERRED EXEMPLARY EMBODIMENTS
[022] Referring to Figures 1 and 2 in conjunction, a voltage control load center 10
includes a protective metal box or enclosure 12. This box 12 is most usually mounted to a
wall (not seen in the drawing Figures), and has plural electrical conduits 14 (each housing
electrical wiring) connecting thereto. The box 12 includes a rear portion 12a with peripheral
walls (i.e., top, bottom, and side walls) each indicated with the numeral 12b, and a rear wall
12¢ (best seen in Figure 2).' A cover 12d (or front wall of the box 12) is hingeably or
removably attached to the rear portion 12a. In Figure 2, the cover 12d is shown hinged open

(and partially broken away for convenience of illustration). As Figure 2 illustrates, the box



view of a nodul ar voltage control transforner circuit
according to the present invention; [021] Figure 6
w@e@vilasslt an expl oded perspective view of a nopil/as2007/007041

vol tage control transforner circuit as seen in Figures
2-6. DETAI LED DESCRI PTI ON OF PREFERRED EXEMPLARY
EMBODI MENTS [ 022] Referring to Figures 1 and 2 in
conjunction, a voltage control | oad center 10 incl udes
a protective netal box or enclosure 12. This .box 12 {
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Tinec ot s srpHeRid HeotieosoT? AR AIETED Jightngnpi] fy will receive voliage.
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[025] The other end of this secondary winding 32 is connected to the wire 24, and to
the other side of the load L.
[026] So, those ordinarily skilled in the pertinent arts will recognize that when the

SPDT switch 30 (which may preferably be provided as a relay) is not energized, and the NC
contacts are closed, the transformer 28 functions as a conventional autotransformer, and
delivers a reduced voltage to the lighting unit L. Viewed differently, when the NC contacts
of SPDT switch (relay) 30 are closed, the relay 30 provides power from wire 22 to the first
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connected to an HHD lighting unit, indicated wth the
character "L" standing for "load." The ot her
wa@oeomaetsson of the HID lighting unit L is conneCt/@s2000007041

the other wire 24. So, whenever line voltage is
applied to the wires 22 and 24, the HDIlighting unit
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to the lighting unit L. Wen the NC contacts
lagps gmdoceelay 28 or 30 are closed a reduced Vol tage

Ot@vm deldowsii@thg Gow hExghﬂeghit 6 rig aenjunctionyjit lis lseengthap tlieo modular
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refanggung &%qﬂ@gm iwnt viawd and kspdrshaned|iy sidseder:s dhgpase D includes a

cont! sE’l‘lcrtaant lx Pod) kfﬁl%’(]@ p%{'t{o‘;')l*uzt whBNiekiRedT hgwtﬁxg?mlefs hga by which the
EPPRNETE rom applied to [ighting yni
MY.CE®2@ cargb@a@pggred to the back wall 12a of box 12 and witthin the vo ume 16. From
this back plate portion 42, a connecting leg portion 44 extends forwardly to carry a front plate
portion 46. Cooperatively, the back plate portion 42, connector leg portion 44, and front
plate portion 46 define a recess 48, (best seen in Figure 6). An annular or torroidal
transformer assembly 50 is receivable into the recess 50. This assembly includes a
transformer core and windings 52 having a central passage 52a, plural leads 54, and a

mounting assembly, generally indicated with the numeral 56 on Figure 6.
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voltage applied to this lighting unit, occurs w thout

an interruption of current flowto the lighting unit.
wabmsoesbere is no tendency for the HI D |i ghtipgr/uston7/o7041
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[ate portion 46 define a recess 48,

wag gﬁnﬁta@wﬂé‘ls@f)md AR STERTPOT GTeLBRE O G0 F-ahisP GRS on tho front of

frmﬁsﬁﬁ HtigP 4 Sis [2eESIARIBuit tfor HReMVETES 205@nd Which is generally
asse

i ncl udes ansfor S
et i bERoan B TR el e Bl A PR provias
the SR é»ﬁi@:hmmlnéd “g&nefeaéﬂcy to Rigeat €thawnist thetréley 66 includes a set

of g{ggrﬁzrl gpe? R’.EIOS,D%L% f nsat ég S%g 7\1{ f &&9 é*l&g cgntgcts 'v;hr&hs operate as

es are
ex;ﬂ&iﬁéﬂ ﬂfbvma:mﬂﬁhgéﬂaa voltagei ppovided toladerdermnetedhigghe MVCTC 20. Also

carbec? fn i %g)lt a%%te tpm't{‘:orn%s&? Qﬁ&%ﬁ&r& I3§ 1§ & Qirrmﬁ)% 8&&it 70 controlling

he transforner seen in
opdratjur d B¢ refdyesor dbpt is) the é‘ﬂb’éﬁ flr%'ﬁ 74?23 él‘é%qgﬁ‘ééo sgart a count-down time

mt%rgglt &/@éenldyo%cg cr?&ﬁ)‘i’ie@ I@c!g%hﬁg‘?g@g‘@gﬁ? 2880 € AccbRlidglP 6FerktS the load (ie.,
HID lamps connected to the MVCTC 20) at full 11ne voltage for a determined time interval
after the power is turried on. So, the HID lamps will start and operate at full line voltage for
this determined time interval, ensuring that the lamps are sufficiently hot that they do not
extinguish when the applied voltage is decreased by the MVCTC 20. After this time interval,
the MVCTC 20 operates relay 66 to result in the voltage applied to the HID lamps being

reduced to a level lower than full line voltage. This results in little or only an acceptably



recei ve the cushion nmenber 56a. Next, the transforner

core 52 is received over the bolt 56b, followed by
wan@rhessscushi on nenber 56¢ (which is al so el aBCDIBINT007041

and insul ating), a dinpled washer nenber 56d, and a

nut 56e to secure these conponents in place. It is

seen that the dinpled washer 56d includes a centra

coni cal offset 56d', which is sized to be received

into the central passage 52a of the annul ar
smal} gedurdomean light owpuy Homethe HHR damps, fuguesalts in [pusignificant energy
saviggl bl e also in Figures 4 and 5, the front plate

ortion 46 defines a centrally |ocated openi ng 46a
(0311} gned 4 BFesHe™ P te fEPJishsing ugiicanpesied s 30 s started
at 1 @inB Wb1toe ahBark AdrtdfleabReided vathdeperiod dFlobeiGtiod ACHUT Gine voltage

d nnungjpﬂ oﬁ he tr. nsfor?er 52 within the recess 48.

SR PP B (BRI BN ReY 2B TPm SnpigT BWeB{TE &3 AClHPY: & temperature
sufficiest ©nswé@in bpdratics dteceiduad vdMage (@B 3e dMhiROcitdnat 70 Bgéhducts a
cousE0Ts ¥t 86 BT PR RIRE. Sree Py 5B B S0fusg soen ot e
lightegawité prerenfircaendly donersu§@in aperatiomatvedicad volteget he edge

frontypl: r b A8, . .
08 nect o Srt cavRe ear gt AR ASR P ERHRES § Rofimitea o
theqgrecipp deteitin A dho rrrefered esompland embedissnts denistedt described, and
disSibSdatle. alr3Rag,ahik iBLn0h shifichdeand vRhaliRd RAN yOMe 4Bkt and scope
rovide for. connection of electrical wiring'to the

of fiyemeended clguns,gvingdulh Fogm3pnee foipgpivaledtd- and descri bed

by reference to Figure 2. Also carried on the front of

front plate portion 46 is a control circuitry for the

MVCTC 20, and which is generally referenced with the

nunmeral 64. This control circuit 64 includes a relay

66, which provides the SPDT switch 30 explained with

reference to Figure 3. That is, the relay 66 includes

a set of Normally OQpen (NO, and a set of Normally

Cl osed (NC) contacts which operate as expl ai ned above

to change the voltage provided to a | oad connected to

the MVCTC 20. Also carried on the front plate portion

46 on a circuit board 68 is a timng circuit 70

controlling operation of the relay 66. That is, the

timng circuit 70 is arranged to start a count-down

time interval when power is applied to the MVCTC 20,

and to accordingly operate the load (i.e., H D I|anps

connected to the MVCTC 20) at full Iine voltage for a

determned tine interval after the power is turned on.

So, the HHD lanps will start and operate at full |ine

voltage for this determned tine interval, ensuring

that the lanps are sufficiently hot that they do not

exti ngui sh when the applied voltage is decreased by

the MVCTC 20. After this time interval



the MVCTC 20 operates relay 66 to result in the
vol tage applied to the H D | anps being reduced to a
wo eneliodzemer than full |ine voltage. This resuPCEHUSI007/007041
little or only an acceptablysmall reduction in |ight
output fromthe H D Ianps, but results in a
significant energy savings. [031] As a result, when
the HHD Iighting units connected to MVCTC 20 are
started at full line voltage, and are thereafter
Claisvi ded with a period of operation at full line
vol tage during which the lighting units warm from
ambi ent te ature to achieve a tenperature
Sufti ci dhmadisg B CYPEr FPPYPTIE P Ot BentipYingathe operating

voltagy/elel dphied torinMIDCH ghtidg tinit, QaﬁQﬂcﬁiﬂMr&oBaMﬁfrol‘iﬁﬂﬂ@foﬁﬁer circuit
' ' interv '

.the d d
B e
cariyotg ¢ BPBUsHaich o peiat paitioatconsdtiog ull/ hd agege [tO3AF HID lighting

umt fo? Wa?fng r?lggalﬁ Q%&ﬁ \'1&1% xzd ?xpao%ﬁgrﬂit p‘}oesczl%ii}sx esglg%tl’gﬁesw1 c#x coHnechng a
volq@g@ieevs thea @l dinsl witpgebedd HERtlizhtepioit ok, sudesedidpedtion of said

lighi‘r{’igg ugitsgrldom Qh}pffaﬁrel h&§£ @@rgied tamn%né '3%48&1{ Eﬁ’&:tfn% SWltChIPg of said

ended [Tmted only by t Sprit and scope O
SPRR éwaﬁfpérﬁebaalé ifastiR saigi spporg anmon@éfghpezsa%&?eoft fpdetermined start-up

tim8 G VAl IS lihe (1RizBbpékatich. Nodul ar vol tage control
transformer circuit ?or controlling the operating
voltage level applied to an HHD lighting unit, said
nodul ar A Ghddle voltigd @introl &mffdmﬁemrﬁinrmbtdx@eion@axm 1 wherein
cterized.by, a base carr a.transforner
soid R0 bGP - 47 35-ERNsRP bl R CH B tusine st
and secand iendy, apdsi $dcondary wiading havifigilrdspedtive first ﬁragsecbmd ends; said
pnma:y%k'é&g lbh%htc'oﬁ&c%%' 1té§1rstt %ﬁ&"{o An%g %ﬂg?f%h%; 'hﬁe bd' its second
encbbmrwmnnﬂgccatombtsaig@_fbaeéb)aﬂIda‘ﬂcef ull line voltage to
sal gl bl LBl bRl firsl QiS4 M ORARAN) QiaOfiusP B of saia
l'ighting unit, upon sai d panel being arrle
primpry Vﬁgdl@gr@matw@fm@man@gt epneatine heysaid loga deVigPPThaiw en lsaid first

swxﬁc!‘hoé@n%{ fhd gaﬁasgmmoﬁ 3blad QROORNRAS, tss!u@ 'i‘)rlﬂfafrye&lrﬂﬂﬁsx@gﬁorted and
a determ ned start- uptlrremterva of full line

Sa‘@/&aﬁégﬁc%ﬁé?lﬁﬁ f9H ling vollagepdul ar vol t age contr oI
t r agsd spm’rs“ﬁﬂcﬁ (ixwthidlﬁ’élé? edcdhd gwitéh «Qtnaitcm&nnfmﬁrgetb réhfﬁéﬂ dhd of said
ul S racteril z ut o NSt or ner av
secShdsrY MR RGO T D FCPas RO et aings thgriper side
of gaid @EDlinkayd i thelidtiger el afgrafdelemb dévise sb ithatwlrndasleeend switch

cmﬁyc‘%' %Pd Eﬁg %oBerWoXtaa W nd fc&%e?%h R%d %Qﬁqg%gm é]dsetcorllc{ag/ windings are in
serse eoash iftAQdinagnd orid doetl ddvitoreosivesyediwed volkaied | oad

devi ce;

IC

3. The control apparatus of Claim 1 wherein said timing circuit includes an
interval device for cauéing said SPDT switch to change from connection of said common
contact with said first switch contact and to connection of said common contact to said
second switch contact upon passage of a time interval after application of line voltage to said

control apparatus and load.



a SPDT switch having a first switch contact connecting
to said first end of said primary w nding, and a
W@ eowne3sbnt act connecting to said | oad devi ceP€DUSIIAT/007041
when said first switch contact and said comon contact
are connected, said primary winding is shorted and
said | oad device receives full line voltage; said SPDT
switch incl udi ng a second switch contact connecti ng to
a first end of e dary w ndi
end of s |68nt§%lcgﬂa 3?“)% g\ne{rgil r?gWhé%erlfﬁ%aé ?nrg%rv etv H:S ”b“?‘f‘fig?acoum
dowrstirder. of said AC line and to the other side of said
| oad device, so that when said second switch contact
and said conmmon contact are connected said primry and
secondarhy oinigl ragnaratue afnClaim 4 svhgrain saidsiitetvalGldviaeeeffects a
deterffifkd f&vfg iR elav,egrg @q&a&c}ﬁe mg&dwﬁﬁge 9 galag.-%m& appBitus and

cont par at us alm1 ereln sald
load gng F;Qdil?thnn‘bf theleltags gpptied tospiddesd dependmnt ea‘ersfl rYglug &f gaid count
downXnRdr. SW tch to change from connection of said common
contact with said first switch contact and to
connecti on of said conmbn contact to said second

sve.t ch &onitagd cumm laacs&aga o @n&blﬂﬁﬁgld@bfawglvoaﬁgaeapphed to
ne

pplication. of ar
plurgh 1D} 555 e ot |Gt T imech hims SGREF QiR controt
transS@indr cinduits wadordiey tcc@laimael udes a count down tiner. 5.
The control apparatus of Claim4 wherein said interval
device effects a determned tine interval between
appl i casirgervddr voltage vwitohgensfameaicicwbaceslingpspllagn Uswherein
said?ﬂlax& QafhANdiJqdycti on of the voltage applied to said
dependent upon a val ue of said count down tiner.
6. ahavowla@es %‘?S’ﬁfat”dl rettangylag dn fopt Tigy @8l -shref Ag side view; said

baseQRAL&hE BOpe¥Hall g&teﬁ%ﬁ ak 88Kt Plal gokiddn Fhibh ld@ MRS, mﬁﬁitﬁﬁg holes by
vol tagé contro center including ﬁgl ural. npdul a

whichghe gipdulap yeitage PREASFISETCT P P B P dntyithig an B“CIOS‘“
said Gh@dl fitier ifcludingB GothiRCtiNOlef GEiof @Xibhidihg foraasiploRfry a front plate

circuit according to Claiml wherein said circuit is
PortioRar act eri zed by: a base which is generally

r eﬁ&@d&gsuérﬁpeﬂaﬁveﬂy defined tgwhea rodcldblsﬂeamaﬁbni, nom'iedlu'ng\/iegmrtion, and
ron? S i3, BELAETR B SER MtRE e BAGRA e nc
windingkil ar vol tage control transforner circuit may be

secured within an encl osure;

8. The modular voltage control transformer circuit according to Claim 7 further
including:
) a mounting assembly having a rear cushion member which is elastomeric and
insulating and is interposed between said rear plate portion and said transformer;

said rear plate portion defining a centrally located bolt hole, and a bolt received
through this hole to receive the cushion member;

said transformer core being received over said bolt, and

another cushion member which is also elastomeric and insulating and sandwiching
said transformer;

a dimpled washer member and a nut securing said another cushion member, said

transformer, and said rear cushion member onto said rear plate portion.



sai d base further including a connecting | eg portion
extending forwardly to carry a front plate portion; a
wo e@edeosspoper ati vely defined by the back pl atBCT/US2007/007041

portion, connecting |leg portion, and front plate

portion receiving a transforner assenbly including a
transfornmer core and w ndings; 8. The nodul ar vol t age
control transforner circuit according to Claim?7

further including: a nounting assenbly having a rear
cushi on nmenber which is elastoneric and insul ating and

i's g.nt em@&ﬁ@h@@tmm &titd] fr@forPleAtReudOictbidihpAdC18Rh ¢ further

mc]i)rgll%gﬁf o téﬂls{?gl%%r tﬁadsetéleargor L %Héff %ff sliagilc‘%?qrg %&ate portion;

t hra)d:tgﬂhecttbm aﬁruhédrﬁed an xﬁctﬁbmqﬂztth eomus,hl on nenber; said
transfor bein

andk Fesend. ¢ Snﬁec(%or Strip n%lscgcev\}e%gae n sand ﬁfmetg)laﬁ 1'{1919' t, and

SWeri c and
i nsaitattiohgireuidy $artbievredilay ve;laigd contemh $tansfomerer circdit npried on said

& pamgquﬁdémgs go{% FRGH gnané %'Pﬁ)’[a%ttﬁhﬁy GHSH; bRA o set of

sal tra Sald rear cusnion ne

Noomdly Sned (ERr apd a eetpek Noanaly Chosed D0 eantagty whigd operate in

Opﬁz,%toﬁ% old ARELPIBEnE the Ybitapgd GFRAdE MY sdi@HED FpMirdy unit;
further including | eads fromsaid transformer trained

ar ouHBMng iyl soprolling eperationtof pid BDEGseY:0n; a
CONRBEEDY a %bﬁﬂtmoczartrmeeﬂu@val S8kieridd WRdn vl 8s w&u @6 theBmodular

second connector strj |ed on sa
ol s CBE ARERITG SSHH R SRt F Mo SEed pRshpegped at full ine
voltgkt &@ea @efirhidbd tiidnHt@vale bnd hftﬁUﬂhts rae ﬁxhteﬁlrap nhe aiodular voltage

fr Iate ortlon i nc a r.ovi ding s
congiobrentlp it Bl ottt SPRBectut SR PRyl B ey o the 1o
langiedo a lset lookr tHan fid] line Wlleged (NC) contacts which

operate in opposition to one another to change the

vol tage provided to said HHD lighting unit; a timng

ciré@it éontthol of widizomer mefidar vitagafehtigPmAmsiamegy circuit to control

opé’i’gﬁﬂ PitaBe Cagﬁlﬂatd tg%flﬁ rﬁ?nﬁ rlkﬁ[u‘ﬁﬁé sieﬁs of Bfotvﬁﬁn%"lﬁ fhbdular voltage

pOMB IS ap dul ar vol tage contro
controd ephgforest ceqc%mnﬁ %U%Wgtsmtmwwrwaﬁﬁ&e engrok rapsfirgner circuit to

swhBtvARGE ﬁfqﬁ@d@& tHeWHTD Tainp®et@ch FAE1AOVo1R SRR PAIRGE level which is
time interval; and after this tinme interval, the

lessrifal igorelzge

11. The method of Claim 10 further including the steps of providing a voltage
control load center including a protective enclosure receiving electrical conductors extending
from a line power supply, and to a load including plural HID lamps;

disposing within said voltage control load center plural modular voltage control
transformer circuits each individually connecting with electrical conductors extending from

said line power supply, and each connecting to one or more respective HID lamps.

12. The method of Claim 11 wherein each of said plural modular voltage control

transformer circuits are substantially identical.

10



control transformer circuit operates said SPDT rel ay
to reduce the voltage applied to the HHD lanps to a
wo eweliodzemer than full line voltage. 10. A metPOTUS$007/007041
utilizing a nodul ar voltage control transforner
circuit to control operating voltage applied to an H D
| anmp, including steps of providing a nodular voltage
control transforner circuit, and utilizing said
ul v fo
Voﬁf éée %d% e{ral%gtl%%@i’)ﬁ@ol’_ﬁ a{ﬁ'us f:og)eat \Algie}%cl fl{lé mesf saxg modular
lightlvglcoragé bama charggbtized byl evel V\,hl ch is less than fuI I
| 1 18aXO0Md AR tolde mbtARYRAAN Obro Rl ADll ERsre, said base
i ncludi ng the steps of prOV|§ g a voltage cont trol
carryjngad center including a protective enclosure receiving

el a%‘-‘z{u"tdtﬁﬁlsfoﬁﬁé@é&lrﬁ{g&o 8xil el A Hhliafh %mkﬂa%ﬁwﬂ&?ﬂﬁgr including first
supply, .and to a | oad including plural

and %ﬁcgrbcbgp% a\ﬂfitwwog%m VVB‘I“P&d’éV’@SrFP?R‘}P“Y%QEFt ééﬁtsé?ond ends; the
prim#tl W ialing e ibg adonivdtddag &s GREtenalto bls3hsé OF BT pdibdrCatld & its second
gﬁh in |¥g ?Iilhi‘ ﬁonnectl ng with electrical
end v oRFHdT & 1B ENYE PYm sai d 1ine power supply, and
eacEPDﬂ?mmemhlsa@rmg toned (basermrdehawe@peﬁtst weitdHl @rﬂtaa;n'p@mlectmg to

said Eirs(t:l ePE of sal{l tp?u 1aryC\6vhr%dm& axt1 12 ﬁ‘“f‘%;“%"&é‘?g% ?‘{1 co?mef*c %g‘:éo ﬂxe one side of
the BllibEgltitg wif yo tioe mibew ahid KBst Bvitnbdedntact kadybaid rgmommt somkact are
r dl j & ai8l; Lalee; .

corPARRT A4Skl S DA 20y B s AP et 1

Voltaaelsapt ed to be nounted within a protective el ectri cal
englPEHHY swilh %mﬁﬁg £ U LHd ngztc}ﬁébn@é& e(srrr@aﬁgoweﬁrst end of said
secur | (% to said base and havin primary w ndi ng

secopdpey waRding. Pnd aseopnd esdebind eRg a%w&!dw%@@amwgyo said source of

AC YAdiang 153Nd Bifler §8PECIi BT Hghtin@0fkt, S8 ARAGVRGRIA §eB€nd switch
pri mary w ndi ng bei ng connecéed at its first end t

°°nt%°6 ape éaléf’mﬂ@%d\%‘ia“ G genpeeted.Sald IRy RgSSRPT %Wé“dmgs are in
serie§ h&@s@é‘aldbitﬁrddl d@ad({q g:h;_fldr Rgd tsla?(ﬂ mDalgﬁiﬁEgTuxﬁWeEﬁbes&e&id:éﬂ R@ltage;
as a ving a first svmt
CONRBERYg oriien NPl St i SBbags RR I bigting uoic with
eithea figl] ancm’l'nigél ocwith alicgldinraottagey withoitheennegiosiofeumént flogy to the
HIDhgﬁP p ng unit so that when said first switch

and said common contact are connected, said
primary winding is shorted and said H D I|i ghtl ng unit

r ei;‘@_i Ve%ef: Hlolduﬂa.k tht}h%l doRQ6r apparatus for an HID lighting unit according to

Claim 13, wherein a count down timer is further secured to said base, and said count down

timer counts down a determined time interval upon power being applied to said modular
lighting control apparatus and then effects switching of said SPDT switch to reduce operating
voltage provided to said HID lighting unit, so that when said count down timer reaches the
end of said determined time interval and effects switching of said SPDT switch to reduce
operating voltage applied to said HID lightin;g unit said HID lighting unit will have achieved
a sufficiently high temperature above ambient to sustain discharge operation at reduced

operating voltage.
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said SPDT switch including a second switch contact

connecting to a first end of said secondary w ndi ng,
ware7aosecond end of said secondary wi ndi ng coPEIEUS200Q007041

to said source of AC power and to the other side of

said HHD lighting unit, so that when said second

switch contact and said common contact are connected,

said primary and secondary w ndings are in series

across aid Sq urce of . AC d.said hti.ng
DT cBaredd s ieRtine g Podter RRBIENAhuEl AP f ontrot of
plurAll}glnilhg)@ngmnitf @hldli]ﬂﬁﬁﬁomflﬂ\ldldgsteﬁﬁbﬂj H D Iighting unit
.ei ther

Vo Piges SSiem itk PR sb R st MG ot gl enctoses
togeﬂlleththghatni dieptiticail tocldstre; The nmodul ar i ght ing control
{ j .
ap?a\rﬁ%%ﬁ'lgf '_Ialc{ se@era%@%&lh%ﬁtﬁ%&ﬂ%f Ifr TSt 1gf ﬁ]ngts ogild?fg@ base;

secur e
saintllibiag eachasaill st tb eowyims adremcweme\tot@@mercﬁswﬁ% to said base,

and g%vgi ﬁ%gﬁﬁ ah{o@ﬁnéf[}ltn%rr\(@{h H PP aly WRlin EQhanlﬁQ Bkdt 8Hd ERond ends,

ghting control paratus and then
and eﬁ@mﬂWW‘{h@E |hwgng>feseez§ihue @PWC&M@@% reduce

oD%Bﬂe'c %Yt@ ﬁﬂgﬁyﬂﬁﬁ&iﬂg Qd itk Girstand tbllaRohic@ 6 AQ puRtd, and at its
en sai d count _down tl ner reaches the end of

Sec@é@ﬂdd‘@fhér“ﬁlsﬁ@d)ftﬂi‘etﬁsﬂeﬁ'l“@r% hehie dpfect s swit ching of
SaigoPHRE &vh teihsald séx&ebm GRodaier Aiiiapg cotirdlagesfpmki edits with a

resﬁq(g@\%aéglﬁjﬁ'!as\?wé%: %fgltﬁﬂ% t&t cte r%s‘?)e%wgl blgtse agé; ?1'61 8; anﬁ t vatclh contact
conAdting Bd sdid fisst shdbsaitl rrhay gendipe rad p @nmatonrcedilaets@nnectlng to the

one i s et H AR Rendha B 36 ot WBCE XA S o8I el and snia

contro plura
corrim@ht:omgctwmc tcsnnes;mdd sqig tphodry W@?@@B isgshoriep gngfsaid respective HID

1,gh%khhﬁlr&g gﬁﬁfﬂemg% ar voltage control transforner

each protective encl osed together within an
el agoyidingl foe seif &?lli}TeSWIttCélrtOéa?}Hdeo? seRPd SYEGR canashFANeging to a

firs QA# SO8: LAbE Ry WikihsS QRdB EecdRd ERd ofdaRY kedoidhr@ wirigs connecting
utilizing each said base to carryl a res :f)t h

to sgigk EFoarrE TSy REVeREUP P sisiod > §%9Pe%¥r¥8pfg‘ AT grit, so that

whePdld 848004 sAeh @BﬁfEdt avi ts41d @oRfdofBoptawd zﬂdlcﬁtjpdct&dj sa6t pugmary and

first and second ends, and secon wi ndi
secp@yﬁé&m@ggsf A JP SELGE ag:é%sa ﬁza ﬂlgge og 2‘,#] ggv?r an ?ﬁ%ucfe‘ reSpc%tlve HID

hglmnlglmrtyem\ﬁ:dlré@cedvoltagef| rst end to a source of AC

r es‘ﬁé%‘?ﬁ X &2 Irbokifﬁarsiig?\@rééj co%ﬁgl XM }n‘ogiggs éli(pl%S}%fctl‘t/(bﬁID (1:} ghting unit

uni't; providing eac
with @itbercfull find wb Hageva | Witiredissa line Voltaza e fkauibrterghition ofpymrent flow

to fhe HID lighting unit, and said several modular voltage control transformer units within

said electrical enclosure control plural HID lighting units.

16. The method of Claim 13, further including the step of providing each of said
modular voltage control transformer units with a respective count down timer securing to said
base, and said count down timer counts down a determined time interval starting with
application of power to said modular voltage control transformer unit and then effects
switching of said SPDT switch to reduce operating voltage provided to said respective HID
lighting unit, so that when said count down timer reaches the end of said determined time

interval and effects switching of said SPDT switch to reduce operating voltage applied to said

12



respective SPDT switch securing to the respective base
and having a first switch contact connecting to said
wo poostiossad of said primary w nding, and a commB@T/US2007/007041
contact connecting to the one side of said respective
H D lighting units so that when said first switch
contact and said common contact are connected, said
primary winding is shorted and said respective H D
HID lfhggp rtégatrl]x%t %%Efﬂbe&%%élﬁg %mtlu'nxi:ll hlfj‘l&’g g%hlg\leﬁaag ’fﬂ&r r?t Cylhﬁlgﬂ gemperature
above embient tocustaiactischeret operafion atredunef] @ﬁergmbd'ogm ndary
wi ndi ng, and a second end of said secondary w ndi ng
connecting to said source of AC power and to the other
side of said respective HHD lighting unit, so that
when said second switch contact and said conmon
contact are connected, said primary and secondary
wi ndi ngs are in series across said source of AC power
and said respective HD Ilighting unit receives reduced
vol t age; whereby, said nodular lighting control unit
provi des said respective HHD lighting unit with either
full line vpltage or with reduced Iine voltage,
wi thout interruption of current flowto the H D
lighting unit, and said several nodul ar voltage
control transfornmer units within said electrica
encl osure control plural HDIlighting units. 16. The
met hod of C aim 15, further including the step of
provi di ng each of said nodul ar voltage contro
transfornmer units with a respective count down timer
securing to said base, and said count down tiner
counts down a determned tine interval starting with
application of power to said nodular voltage contro
transfornmer unit and then effects switching of said
SPDT switch to reduce operating voltage provided to
said respective HHD lighting unit, so that when said
count down timer reaches the end of said determ ned
time interval and effects switching of said SPDT
switch to reduce operating voltage applied to saidH D
lighting unit said HHD lighting unit will have
achieved a sufficiently high tenperature above anbi ent
to sustain discharge operation at reduced operating
vol t age.
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