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CROSS REFERENCE TO RELATED APPLICATION
[001] This application is related to, and claims benefit of and priority under 35 USC
§ 119(c) from US provisional application No. 60/784,351, filed 21 March 2006.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[002] The present invention, broadly considered, is in the field of lighting control.
More particularly, the present invention pertains to a voltage control load center for control of
the voltage applied to high intensity discharge lamps. The voltage control load center
includes plural modular transformer circuits, each controlling the voltage applied to an HID
lamp or group of such lamps. Further, this invention relates to such a modular voltage
control transformer circuit, and to methods of making and using bpth the voltage control load

center and the modular transformer circuit.

2. Related Technology

[003] The present invention constitutes an improvement over prior art U.S. Pat. No.
4,431,948, issued Feb. 14, 1984, and also over US patents No’s. 5.528,110; 5,508,589; and
5,623,186, the disclosures 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 conditibn, no current flows in the common winding, and the

output voltage is substantially equivalent to the input voltage.
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[009] Further, it would be an advantage to have a voltage control load center for HID
lighting which provided for plural such modular voltage control transformer circuits to be -

arranged for convenient connection to existing or newly installed HID lighting units.

SUMMARY OF THE INVENTION
[010] In view of the deficiencies of the related technology, it is an object for this
invention to reduce or eliminate at least one of these deficiencies.
[011] 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 particularly preferred embodiment of the present invention

provides a modular voltage control transformer circuit.



[5] On the other hand, according to the '948 patent,
when the switch contacts of the relay are cl osed
AES 2@ 069pcs permitted to flow in the cormon w nding andpggent
e autotransforner perfornms its normal function with
the out put voltage reduced relative to the input

[014] vol t ag&nothlg‘\/ﬁ\ft@dtﬂarlmefdﬁ‘éﬂ Ribedinknt bh the' fiédnPiaveitlon@svides a
significant deficiencie as is pointed out in the

voltage peniwl lepdeentsninelding Iderr@i morelgr seléage contpe]trapsformer circuits.
[015] three AI% h%?ttﬁ@él%sénq %W br\ﬁpl{oﬁfﬁfég fhe Oeﬂt{vé%%th&?of utilizing a

aut otrans pr OVI a bUC I ng col

modulax dsltage @oﬁ'@tbicminsfdrﬁwﬁ b'ﬁaht ancaftrdh aperating yohage applied to an HID
i nadvertent heating affects in the autotransforner.
lamp. Thi s jnventive autotransformer avoids the deficiencies

[016] Of therped é’?n(ﬂ) Q{hf%%b iet19 WRY %Fhlza#féégﬁ% %? ﬁéé;ﬂf@éeﬂv §VRRich Wil be more

hete nol ogy control ting are
fully qndenstobtl efrorif leecamsidsratioh enfehc) fellowing eh?s:tlasurqoobpzimtieulaﬂy preferred

exemp:lq?‘g rﬁ?r}\()eain?q%[?a{)g S"l{lgg lc?ﬂf gﬁj 115)\%@9188&%; ol l,tﬁ) the appended drawing
Figure§onsunption. [7] Al prior voltage control

transfornmer circuits known to the Applicant were

desi gned for specific appllcatlons and were sized for

hotelon %F?suc Jﬂﬁl e con?k%%wasor

installation o a vo ansf or ner

[017] Cl r cuiFighert powides &htdxfﬁlo‘ﬁ@érsbébtﬁregﬁl@ahem vitiv bes seltage control
xtent a custom design and a custom (i application
load cglyémwhlely inplydes plal dﬁOdu pgyoligggesairol |t1Eaan§ﬂB%fs Firgitsefor HID

hghtho make the advantages of voltage controlled H D
i ghting, and the energy savings that can be realized
[018] f r om tIhguneSEpmfvist alelévagibh ivieyy ofitlbevoltage @bhtadlllead certtéreseen in

Thus, |t uld be an dvanta to have a
FigurelJ wﬂélgtbe depratshe oad qents Prsned (andariallsrDroke) $ayHr fgnvenience
of illuétPRon)'as SHP\QL{h@EIdrﬁl IﬁO&LgQIV G(Fllag@tcoﬁirgletrz{dsf&mer circuits disposed in

convehi ent wat Fur It would be an
th1sloa1ﬂ&eaturage to have a voltage control |oad center for

H D Ii ht| . Whi.ch.. vi.ded .f or. pl ur al ch
[019] ort adaeusnyisc Spuis ditraeot O ahorich of e mgtR i, gBlisee contro
transfor@br GRIAKENI ent connection to existing or newy

installed H D lighting units. SUMVARY OF THE IN\/ENTIC]\I

[020] [ 10] IFiguiea amd %, respgetivedy.cmne aesideotlevation vigvaand a front elevation
view o‘i’g%mora%iar %Xltage conﬁolat ansPdrm%} 01frcour1t accor%hng 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
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conduffs 14. As will be further explained, each of the MVCTC’s 20 includes a terminal strip

to which certain ones of the wires are connected, as will be better understood in view of the
following description.

[023] Figure 3 provides a simplified schematic of the circuit defined by a supply line
(i.e., from the AC power mains) in combination with one of the MVCTC’s 20, and in
combination with a load, which is most preferably a high intensity discharge (HID) lamp (or
a group of such HID lamps). Viewing Figure 3, it is seen that the line voltage is received
over two wires, indicated with numerals 22 and 24 (with 22 being the line, and 24 being
common). In order to proved an initial understanding of the voltage control load center 10,
attention now to Figure 3, will show that wire 22 is connected to one side of the primary (i.e.,
series) winding 26 of a transformer 28. The other side of this transformer winding 26 is
connected to an HID lighting unit, indicated with the character “L” standing for “load.” The
other connection of the HID lighting unit L is connected to the other wire 24. So, whenever
line voltage is applied to the wires 22 and 24, the HID lighting unit L will receive voltage.
However, the voltage level received by the HID lighting unit L is controlled by the operation
of the MVCTC 20, and particularly is controlled by the operation of transformer 28.

[024] It is seen that the MVCTC 20 illustrated in Figure 3 includes a single-pole,
double-throw (SPDT) switch 30 having a common contact connecting to the other side of the
winding 26, and to the lighting unit L. This SPDT switch 30 includes a normally open (NO)
contact which is connected to the wire 22 .and to the first end of primary winding 26.
Similarly, the SPDT switch 30 includes a normally closed (NC) contact which is connected to
one end of a secondary (i.e., parallel) winding 32 of the transformer 28.

[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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seen in Figure s3, |theidransitior from full voltage applied to lighting unit L, to a reduced
voltage applied to this lighting unit, occurs without an interruption of current flow to the
lighting unit. Thus, there is no tendency for the HID lighting unit L to be extinguished
because of even a temporary interruptioﬁ of current flow. Current flow is continuous during
the voltage reduction desired after warm up of the HID lighting unit L.

[027] Now, in order to provide for full voltage starting of the HID lighting unit L,
followed by a sufficient warm up interval of operation at full voltage in order to insure that
the lighting unit L can remain lighted when voltage level is reduced for sustained operation, a
timing device is most preferably utilized, and is programmed or selected to provide a
sufficiently long warm up interval that the HID lighting unit (i.e., load L) will have achieved
sustaining temperature so that the unit does not extinguish when the applied operating voltage
is reduced. This time interval may be a variable, depending on such facts as the extent of the
voltage reduction (and energy savings) desired, and the ambient temperature where the HID
lamps are located.

[028] Considering now Figures 4-6 in conjunction, it is seen that the modular
voltage control transformer circuit (MVCTC) 20 includes a base 40, which is generally
rectangular or square in front view, and is U-shaped in side view. The base 40 includes a
generally rectangular back plate portion 42, which defines mounting holes 42a by which the
MVCTC 20 can be secured to the back wall 12a of box 12 and within the volume 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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transformer 52 is supported by rear plate portion 42, but is received into recess 48 so that the
leads 54 are easily accessed at the front plate portion 46.

[030] As Figures 4-6 illustrate, these leads from transformer 52 are trained around
the edge of front plate portion 46, and are there secured to a connector strip 60 carried on the
front plate portion 46. This connector strip 60, and a second connector strip 62 also carried
on the front plate portion 46, provide for connection of electrical wiring to the MVCTC 20, as
was generally illustrated and described 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 numeral 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 Open (NO), and a set of Normally Closed (NC) contacts which operate as
explained above to change the voltage provided to a load connected to the MVCTC 20. Also
carried on the front plate portion 46 on a circuit board 68 is a timing circuit 70 controlling
operation of the relay 66. That is, the timing 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.,
HID lamps connected to the MVCTC 20) at full line voltage for a determined time interval
after the power is turned 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
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7. The H D Ilighting M/CTC according to claim3 further
i ncluding a pair of cushion nenbers sandw ching said
AES 20064008 @OTEr, and said rear portion and said front Patent
pl ate portion cooperatively sandw ching said pair of
cushion nmenbers with said transfornmer therebetween.
deternBinedlintertd] Bwitclyjhg said SPRITVinhdetwiteng first pdsition ahdfasetdrer
positionte Iswitch goltage alppl ieditd eid FHBsligh@ing NéadUgdin $all Hne voltage to said
selectité1RREfUREARS1tpR 16 eR MithTiddnRripH AL MReRNSAOW té §ad HID lighting
load. Portion and said front plate portion, said front plate
portion defining an openi ng passing said bold nenber,
and said bolt nenber carrying a dinpled or conica
washer engaging said transfornmer to center said
transforner at said front plate portion opening. 9.
The HID |ighting MVCTC according to claim3 further
including said front plate portion carrying a count
down tinmer activated upon application of |line voltage
to said primary winding to count down a determ ned
interval, and said countdown tiner upon running of
said determned interval switching said SPDT swtch
between a first position and a second position to
switch voltage supplied to said HHD lighting | oad from

full line voltage to said selectively reduced vol tage
|l evel with no interruption of current flowto said HD
lighting | oad. Abstract A vol tage control |oad

center (10) includes plural nodul ar voltage contro
transformer circuits (20), and is connected between
supply mains (22) and a load (L) including one or nore
high intensity discharge (H D) |anps. The | anps are
started at full line voltage, and after a sufficient
operating interval ensuring that the | anps have

achi eved a sustaining tenperature, the operating

vol tage applied to the lanps is reduced, effecting a
consi derabl e savings in energy use, with little or an
acceptably small decrease in illum nation provided by
the | anps. Because the voltage control transformer
circuits (20) are nodul ar, voltage control |oad
centers (10) suitable for a variety of differing

requi renments may be quickly, easily, and inexpensively
fabricated and installed wthout the need for the
conventional jrequirenent of a custom(i.e.,
application specific) transforner design and
fabrication, which conventional requirenents are both
time and | abor intensive.
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