2145587 M -9903 1 -GAS DI SCHARGE LAMP DI MM NG SYSTEM EMPLOYI NG SW TCHI NG _
CONTAGT | NPUTS BACKGROUND OF THE | NVENTION Thi's invention relates to a gas
discharge | anp con- trol systemwhich can be dinmed in a snoot hl'y variabl e
manner ‘by the on/ of f swi tching signals of contacts operated in ac- 5 -
cordaace with tine of day or in accorfdance with the output of an energy \
managéenment conputer control system Energy managenment systens for i?f
control of gas discharge |anps are known and are shown,¥for exa 5@37
U. S. Patent No:. 4,350,935, issued Septenber 21, 1982, in the 10 nanes of
Joel S. Spira et al., entitled "Gas Discharge Lanp Control". In such
systens, the |anp output is dinmmred in aceordance with an input signal
derived from an environment condition 'such as exterior |ight intensity,
interior light intensity or by a manual control. The input signal to the
15 dimmer structure is conventionally a continuous anal og sig- nal "wi th
proportional control being obtained. Qther control systems are known in
which the systemis operated in response to the opening or closure of t he
switch. For exanple, switches can be operated in response 20 to tifmg_@fo32
and/ or the output of an energy managenent conputer system The op ratlon
:the SmAtCheS wi |l then -2-

1
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: % GAS DISCHARGE LAMP DIMMING SYSTEM
' "EMPLOYING SWITCHING CONTACT INPUTS

BACKGROUND OF THE INVENTION
This invention relates to a gas discharge lamp con-
trol system which can be dimmed in a smoothly variable manner
by the on/off switching signals of contacts operated in ac-
S cordance with time of day or in accordance with the output
of an energy management computer control system. ' '

. Energy management systems for the control of'gas
discharge lamps are known and are shown, for example, in
U.S. Patent No. 4,350,935, issued September 21, 1982, in the
10 names of Joel S. Spira et al., entitled "Gas Discharge Lamp
N Control". 1In such systems, the lamp output is dimmed in
accordance with an input signal derivéd from an environment
condition such as exterior light intensity, interior light

= intensity or by a manual control. The input signal to the
-~ 15 dimmer structure is conventionally a continuous analog sig-
{;@ _ _ nal with proportional control being obtained.

Other control systems are known in which the system
is operated in response to the opening or closure of the
switch. For example, switches can be operated in response

20 to time of day and/or the output of an energy management
' computer system. The operation of the switches will then



.switch on and off different load circuits such as air conditioners,
furnaces, fans and the |like. The control' of such | oads frominput swi tching
- ~Si | s has been acceptabl e and even desirabl e since such loads as 5 .

- ai§§§§pditioners, furnaces and fans are not easily capable of proporti,onal
co |. In some cases the use of such control sw tches has been enpl oyetl
to control interior |lighting By Tappropriate on/off cycling of the |ighting,

‘rat her thaswitch propnid icffaldifferent doadr elircliesceathohsoaitnteri or

1ighting i israpl e as. rg Vi syte whep, it is possible.to -
reduce [i gi?'.*d"ﬁ%ua’ﬁ%fﬁsg ;fé’%?’c?%s%%df *ﬁ?%hag‘%bi@g%t Eﬁ'ﬁaﬁt ’8‘#% ow activity in
certai n areemtuk f rsaich daadls ifmemofingyy swdtchingsgignass| bagh period,

‘cleanup pesddl’ fskbgdibild Ieha e @@Blirabless2hed d88h’ abhgsagsa function
of _peak l,oads and_the like. Jt has |n.t2§-§%st, homever,,ﬂgt been possible
t o enpl oy 3He RIS g FATNACEEAPEAME2BF 85§, P8RePBF MBnagenent =
conput er, . ¢EEdb e pdportionadt eontrald ofThesonevcasesuthet contacts to

contr ol Propord{ Al YiliddhaAllchedihadl 8EUAT A BFRadigTer s According
to the present Tnvention there iI's prOV|3ed a gas gis arge lamp control
syst em 25 contrebnigtieniiay Lightdme bit approrraasedradnfifge | anp and a
bal | ast they&f g o€ SHE Q8 gHt iNgGCirhithalr RAWAr itdi Brbpere@shsel neans
haxéng a set of analog input proportional control circuit neans

- spomﬂ?&????é;edeternined control inputs and an 30. addi ti onal -
si ngl e anal og iThaitcqrtopdr tdforialterdiorr dlighting is desirable as (o

an energy saving measure when it is possible to reduce
lighting during periods of high ambient light or low
activity in certain areas which relate to time of day,
15 such as lunch period, cleanup peridd:and the like.
~ Such control is also desirable_és a function of peak
loads and the like. It has_%p_the past, however, not
been possible to employ the -switching signals from
time of day, energy management computer, peak demand
20 meters, and other device output contacts to control
proportionally controllable gas discharge lamp
dimmers. _ o
According to the present invention there is ‘
‘provided a gas discharge lamp control-system : at
25 comprisiné, in combination:
a gas discharge lamp and a ballast therefor; a source
of electrical power; dimming control means having a
set of analog input proportional control circuit means
responsive to predetermined control inputs and an
30 additional single analog input proportional control -
circuit means for accommodating external stimuli
inputs; said dimming control means further having
output terminals which are connected between said gas
discharge lamp and ballast therefor and said source
35 of electrical power; a plurality of input control
switch means each of which is operable between an open
" and closed position; an isolation circuit associated



circuit- means for accomnmodating external sti mul i i nputs; said dinm ng .
contrel neans further having output term nals which are connected between.
sai d—gas~di scharge | anp and bal | ast therefor. and said source 35 of N

el ectrical :power; a plurality of input gontrol switch neans each of vvh"ch) \
is opefabl e between an open and cl osed-pQF t«i On; an isolation circuit -

associ at ed, wth said i npU'g control "SWi tch nmeans, said i.sol_ati on _ci r o
‘being sufficient awiltbasaidoinpetiuctmprebuswiteh gleand » Aadslisisadiadd omet ween

vari Q-US circuits thatcaie Being %ﬁidé&@a@“ﬂe@s@iﬁﬂﬁ 3&6&&'1‘.@@3' 0g 5 o
convertor. having a di ghtal |anput circuit and a anaela%p ouput circuit,; said
‘plurality of input SCYRLFBE hi EXREARSRYS b'é‘ﬂ't?gegb‘?ﬂ R EQYF SNFiES nput
circuit through saittaitsakat bebngi conttolléd, candud &Gigitadl-tfo-amad canal og

output cirguit bei @%n@%k%?%&f?iﬁ €a19igita Pfr?;i”xg ot ui%?‘iaQKf!alH aalniatl;é)gof
i nput control swtch means, a’ coupling Y rcui ans tor coupling-sal
_‘anal og out put circ@MpPutocisFuitgderidrRlusahite 9fpinPY GeRtradn&Wideht r ol

-:ci rcuit means of sa;lgldnéi BBij_lﬁg 660p1 &4 ﬂ@%@ic}i-lac_ﬂib?téhl)mtﬁpﬁﬁ Q{j}rfdmrj__%ecei vi ng
SO o Cxber orbl a0l 20 SONLBLLILED She SALs Saoe
..of the present inveatidoanadogl ontputycbfcubbtbeing weldted dmdheci ated with
Nj-me of day greasur el i3RI6e" s¥ib"plurality of input control switch
L/ | | means; a coupling circuit means for coupling said
analog output circuit to said additional single input
proportional control circuit means 'of.'s_aid dimming
control means; and a controller for receiving said
15 external stimuli and for controlling the state of said
plurality of input control switch means.
In accordance with one embodiment of the present
invention, a plufality of contacts which are
associated with time of day measurement and/or with



t he output of such devices as conputer energy managenent systens, peak
. demgndy\neters and the |ike, are arranged:to provide respective digital

T ANnp into a digital-to-anal og converter. Thus, depending upon 5 t he

*. posid0On of the plurality of contacts,which are controlled, a particular,
digital nunber is created ineither bit serial or bit parallel formt agpd

is used as an input to the digital-to-anal og converter. The output of the
anal og converter is an anal og sbjgnal 10 - -having a value of the
particul ar binary nunber whichwas input to the converter.  This anal og

signal is thep JRRbuedoENsAEANGaviREET a8 EGmbdtd® ddir gy oportional input
control termnal of a conventional gas discharge |anp dimrer circuit. The
di mrer wi | | mhhagementhgftsgenspt pélk sdeménd nind t &x's tand atig Aikidye out put
power applied to the gas discharge | anps in accordance with the digital

i nput nunberrko arlrangedi tal provideat egpechiree t@digitdk fragddrs dimtoui t causes
a slow change .in the analog signal input to the di mer even 20 t hough
t he digital andigdtadhringanalagscenventer on. Thys s derandiing Apedyi ng rapi d

i ghting changes within the jnterior_of the area being controlled. Suitable

i sol%ation citheuPesizienppsyFhedPtvraiirhtf eRntagkR WMihiah® of the lanp -

- di e cont rollier 809t 0ep28: 1 curaf §18 oYL B LRI Y SO that

. . ) S "
either bit serial or bit parallel format and is used -

as an input to the digital-to—analog converter. ' The ~
output of the analog converter is an énaldg'signal
10 having aIQalue of the particular Sinary number which.
was input to the converter. This'analog signal is
then applied through a fader circuit to the
proporﬁibnal inpuﬁ cohtrol terminal of a gonventional
gas discharge lamp dimmer circuit. The.dimmer will
15 " then accept this information to control the output
power applied to the gas discharge lamps in accordance
with the digital input number to the digital-to- Q;J
analog converter. The fader circuit causes a slow
change in the analog signal input to the dimmer even
20 though the digital number changés in step fashion.
This prevents annoying rapid lighting changes within _ .ﬁf
.the interior of the area being controlled. Suitable
isolation circuits are provided to isolate the input

circuitry of the lamp dimmer controller and the

25 digital system input terminals, so that fault



-condi t.ions in either the lanp di mer systemor the energy nmanagenent
computer will not affect the operation of conpani on-operated devices and to
reduce: the coupling of extraneous noi se between devices 5 within the
system Notie also that this type input can also be used in conjunction ':n
dayl+ght, interior or other photocell controls, and could set the

“mai ntained foot-candl e | evel of the phoEgcontrol system 10 An

i mportant advant age of the arrangenent "Rb=t hat any desired nunber of _
paral lel output circuits (lanp, ballast and di nmér conbi nations) can be
used wit hout adver sedndifffans iing sikher dihgndlampeddmmerhgystamenr| thge
nunbers of output circuits may be controlled 15 - froman apal og i nput
signal and the act uBfheFgfHeandgsmenk samputezywidli aoknrEERAt £R® anal og

i gnal | evel be_ad | dified by th tion_of nunb
of out put ci roul 5. ORHAC R R APIRRIGRTBIEAERD FRBUESE: PEdI FO PRAER. tch

contacts are eithergﬁ);go%jfn&toefgr%‘%rt %%%u%nqlorig%f ggggﬂégb §LgpaLgi s

‘therefore substanti u nunber CIrCares bei ng

control I ed. 5- The i pyeRih OfheMdysiign.described now by way of exanple only
‘wWth particular reference to the 25 acconpanyi ng drawi ngs which is a

bl ock di agram showi ng  Nét& VSIS HatcddigdageR Wnbltt Banpatgsenbei ayeat i on.

geferring to the drawing, there is first shown a :

. . in conjunction with_daylight,_interior or other

_k’f photocell controls, and could set the maintained
foot-candle level of the photocontrol system.

10 ' An important'advantage bf the arrangement is that

| any desired nﬁmber.of parallei output.circuits (lamp,

ballast and dimmer combinations) can be used without
adversely affecting input signél ievel. Thus, when
large numbers of oﬁtput circuits may be controlled

15 ~ from an analog input signal and the actual numbers of

output circuits is unknown, the analog signal level

may be adversely modified by the connection of a large

C

" number of output circuits. When a switch is used for
the input circuit, the switch contacts are either open

20 or closed and the control signal is therefore

L

substantially unaffected by the number of output .
circuits being éontrolled. |

The invention will be described now by ﬁay of
example only with particular referénce to the

25 accompanying drawings which is a block diagram showing



conventi onal gés di scharge | anp di nmer, system 10 whi ch can t ake t he
formof that shown in U S. Patent No. 4,350,935, issued September 21, 1982,

dnt ames of Joel S. Spira, et al., ertitled "Gas Discharge Lanp =

- Contfr p{~\ The a-c power input schematically illustrated at the term nals 1l
5° 2 is connected through the dimer structure 10 which operates %6
put riable width notch in thg output a-c power which is applied to the

‘'gas discharge | anps and bal - ] as®s_schematically shown in block 13. The

not ched waveformis schematically illustrated under the dinmer output |ine
~in 10  the diawiag. 12CRBYEREARBE! k¥ en t Bife NOE &tk VEnadrign s con- trolled
in response to i nput signals which can be applied fromlines 14, 15 or 16
and whi ch correspefidrk@ngaBoathéofcawing, thHere njpmitf frsimshowaxtaernal |i ght
sensor and the input froman interior |ight sensor, respectively, all of

whi ch 15 zoaveamnientlogak. ddschargei bamp dimmeutsylstems If) oshiiddd for the

~di mrer structure 10 which operates |ike the inputs connected to |ines 14,

15 and 16 we@ne, how ever, the input control line 17 is operable in
response to 20 t he opening and cl osing of one or nore switches. - Thus, as
further shown in the drawing, a plurality of switches 20, 21 and 22 are N

provi ded which are conventional swtches operated froma tinme of day clock S
and/or from an energy nmanagenent conputer system of well known type. The ¥
time of day input 25 ‘and the energy nmanagenent conputer system are -~
schematical ly . : ' ' o’



- illustrated in the block 23. Peak denmand -devices or other simlar devices
Wi th contact closures as an oytput-can al so be used.. Note that the inputs
~to-the block 23 are typically time of day, external tenperature, total
‘energy demand in 30 t he system whi ch includes the a-c input tefjffi.nals 11
and 12, illumination | evel and manual . Qther inputs. could al so ppl i ed
to The conputer system23. If desired, it al so possible to manual ly
operate -switches 20, 21 or 22. For exanpl €, switch operators can 35 be
fixed in a.wall box or the like and avai | abl e for manual operation. The

out put of the conputer system 23 will then ﬁ nd cl gse thﬁ contacts 20,
21 and 22 in pgedeteenitREl %ysm’v%l%’r‘?“'ﬁaw}é verh iitalPy Eon?? oi4%d such
systens as air;gaidi Sieptiember f 2k NaE&2 ,aid theasnswhwenxt oall §. i $pirsg,rated in

5 the block 244 For, 3&%1@& e"Gi§1%l§\é§1ta?'§b2§azﬁﬁlrbmlst Okpg suitable

m croprocessor, or coul d consist. nore si_np )2( driven cam . the
| obes of whi chPRF HB@ULoREREPATIRRL LY %ﬁ&s 2*5%‘! vﬁe%ﬁhﬁpéﬁéﬁlﬁhhs ctosed
posi tions, 5as awd |1Dd sl abanedesdrtiremighl @he dimmer structure 10 which

- The three con €, c‘o}g%;ﬂ’q 0 [ y nunber
. nput through %Lg%ﬁt%%%wg?ragw ts %6“‘@5 ¥6 a]h'I h:rc? lecme Qa{
“citcuits of a EHRRMBISHAESARRPIERd ttQ fbg 6@%%@‘&%‘@'@ ﬂ-s-mP?hé“f)a‘Paelr‘CUI ar
three-bit nunbeisvdisehematiosDefl shdwn Haveldbk 18ne THe @okbhed avaresform

~«epending upon; Lhe. ,0REN ;%) ¢4 OFPth SEAGY QhabPNEAS &ty 20t80Y fPue in
W " 10 the drawing. Conventionally, the notched waveform is con-
' trolled in response to input signals which can be applied
from lines 14, 13 or 16 and which correspond to manual con-
‘trol, the input from an extermal light sensor and the input
from én interior light sénscr, respectivelj, 2ll of which
1S are conventional.

An additional in-
put 17 is provided for the dimmer structure 10 which operates
like the inputs coannected to lines 14, 15 and 16 where, how-
ever, the input coantrol line 17 is operable in response to

20 the openiﬁg and closing of one or more switches. Thus, as
further shown in the drawing, a plurality of switches 20, 21
and 22 are provided which ére conventional switches operated

I from a time of day clock and/or from an energy management
computer system of well known type. The time of day input

25 and the energy management éomptter system are schematically
illustrated. in the block 23. Peak demand devices or other
similar devices with contact closures as an output caun also
be used. Note that the inputs to the block 23 are typically
time of day, external temperature, total energy demaad in

30 the system which includes the a~c input terminals 11 and 12,
iilumination level and manual. Other idputé could alsoc be
applied to the computer system 23.

'

If desired, it is also possible to manually operate
-switches 20, 21 or 22. For example, switch operators can
35 be fixed in a wall box or the like and available for manual
operation.



The out put of thé digital -to-anal og converter 28 will then produce an,
appropriate output anal og signal related to-the value of the digital nunber
whi ch=was produced. This 20 out put signal is preferably connected through

c_oaf circuit 29 to the input %gne 17 which effects proportional cggtrol
of e'gas di scharge |lanp control @ystem The fader circuit 29 is of well
kno ype and operates to limt the rate of change of the output signal 25

fromthe fadeThél6ﬁuphttefatﬁéeﬁehpﬁﬁéﬁ eygﬂeﬁhﬂﬁgh’lhethén 8pénsignal to
t he fager |rcght froglt ?h ? ﬂ% ?Qa 0g convErter 2§ changes in .

st ep®PEeCtRERi 51Sr PERFBRESH ? e aﬂﬁ?ﬂ% ermEpeat VdhScircuits 25,
26 amgied haeedeshvebitional3lp consnbhiedthechnpmStemscmstai? of the di mer

10 f&saai@gohapgt %hiﬁ&héé éﬁ&”#%ﬁgtQ&ﬁ?mgglcgil9ng% s@PQtéaoghthe pover

de- vices conput e at1on great reduces e potentia
BoupkhfgbdpckxBranedns ﬁé%@élﬁetﬁEénSYﬁéeva?ﬁoeéncppaﬁiﬁs p&i d4g control Fed.
It alsﬁﬂtawéeaiarbgybbeeeadltbenaoaﬁd cbﬁsﬁethﬁér@f sUﬂSl?'éfUhtS from

ffect t t ht di t al
s Eraedar tReBLRthe FoEnAaoES bry kb PnePitao208taats 96, 0Rny i th the ¢

condehéioB2chaswagnt bpeakdsand elospdnpogiandnsheapewt et ageldica®i ng which

S dga% be [err] 15 The above table shows the switch™,
control “Tésponsi ve onIy to- tlne of day for an area in which the sun is. -
1Pecei ved S - The three contacts Y,

shown are combined to provide a three-bit binary number input
through isolation circuits 25, 26 and 27 to the digital input
ircuits of a conventional digital-to-analog converter 28.
The particular three-bit number which is formed will have
15 one of eight values depending upon the open or closed stetes
of contacts 20, 21 and 22.
The output of the digital—to-analog coaverter 28
will then produce an appropriate output analog SLgnal related
to the value of the digital number which was produced. This
20 output signal is preferably connected through a fader circuit -
29 to. the input line 17 which effects proportional control
of the gas discharge lamp control system. . -
The fader circuit 29 is of well known type and ~t
operates to limit the rate of change of the output signal
25 from the fader circuit to a preset rate even though the in-
put signal to the fader circuit from the digital-to-analog
converter 28 changes in stepwise fashion from oane binary ' \ u
number to another. - ﬂ
Isolation circuits 25, 26 and 27 are desirable to
30 isolate the input circuit 17 of the dimmer 10 from the input
circuits from contacts 20, 21 and 22 and from the power de-
vices 24 and computer 23. This isclation greatly reduces the
potential coupling of extraneous noise between the various
circuits being cgntrolled; It also prevents fault conditions
35 1in either of the circuits from affecting the other.



.1 -the working area in the norning. Thus, in the norning, interior
lighting is dinmmed to 60% of its full value. Light intensity is gradually

i ncféased as the advantage of sunlight 20 in the building is |ost until,
between 3 P.M and 6 P.M, light intensity is at its full value. Note that

‘at JJunch time, 12 P.M to 1 P.M, the lights are di med down to 3%‘0?
thel™ full value. At the end of the work day and from6 P.M t t he
light is dimed to 40%of its value and 25 after. 8 P.M down to 30% of
its value. ‘Gt her inputs (not shown) - can cause other sw tching. For exanple,
if clouds keep the interior roomfrombeing sufficiently lighted, an
exterior light sensor can override the tine-of-day input fromcontacts 20,

- 21 and 22. Sim- 30 larly, it energy demand as determ ned by the |ocal
power conpany is excessive, the tinme of. day closure of the con- tacts
can be nodified to reduce the output light to a per- centage |ower than
that which would be called for solely by tinme of day. External tenperature
i nputs can also operate 5. the switchesg20, 21 and 22 appropriately to

..again nodify the percentage di nm ng of tﬂ\e | anps in accordance with some

_predeterm ned schedul e. Additional contacts can be used in the systemto

~pernit a larger nunmber ofcagigictéd t8LIERE[ ShbdtagheneObighdt ak@tal Whi ch woul d

~Cause a greater RO’ widfenPOSS bd! B ralld B} NYr&PRondictd a3 4105ad B8 system

Al S_O fewer nunbearl%av?fwigﬁ)chg‘céoidflﬁ.ggb&ugsngdt %E.oesu%gcoq Qée%?.h Ia.(r):Q _I S not

kn/cgcessary. In th% raw n t_ W[l-be noted that the systemtTs |

|
the percenélge dimiing which is desired.

5 }BINARY NUMBER | CONTACT 20 | CONTACT 21- CONTACT 22 | OBMING | TIME OF DAY|
. : (% of Full)
000 CLOSED CLOSED CLOSED 100% 3 P65 oM
001 ___CLOSED CLCSED dm 90% 1 P-3 DM
010 CLOSED OPEN CLOSED 30% 11 AM-12 ™
o11 CLOSED OPEN. oBEN 70 10 Au-n'»J' _
10 100 OPEN CLOSED CLOSED 60% 9 AK-10
101 OPEN CLOSED OPEN S0% |12 PM-1 IM
T 110 __QEEN OPEN CLOSED 40% 6 M-8 M
111 OPEN OPEN OFEN. - 30% 8 MO AM
o 15 fhe-above table shows the switch coatrol responsive
— : _ogly to.time of day for an area in which the sun is received

in the working area in the morning. Thus, in the morning,
interior lighting is dimmed to 60% of its full value. Light
iatensity is graduall} facreased as the advaantage of sunlight
T . 20 in the building is lost uatil, between 3 P.M. and 6 P.M.,
: light intensity {s at its full value. Note that at lunch
time, 12 P.M. to 1 P.M., the lights are dimmed dows to 3503
of their full value. At the end of the work day and from 6
P.M. to 8 P.M. the light is dimmed to 40% of its value and
25 after 8 P.M. down to 30% of its value.
Other imputs (not shown) can cause other switching.
For example, if clouds keep the iaterior room from being
sufficiently lighted, an exterior light sensor can override
the time-of-day input from coatacts 20, 21 and 22. Simi-
30 _ larly, if energy demand as determined by the local power

.«



shovvn_ using the bit parallel information from contacts 20, 15 21, 22-into

the dig -to-anal og converter 28. dCearly,- conventional conputer _
s L echni can be enployed to permt the’'use of bit serial information, if
Todesir t hough the present invention has been described in connection;

or ef erred enbodi nent thereof\cnany 20 vari ations and nDdlflcanbns
w || now beconme apparent to those skilled in the-art. It is preferred,
therefore, that the present invention be |imteéd not by the specific
di scl occuipadyhesecietcebstivenl yhby tthe afpeayleclodwrersof theClobinvs 5
1, A | arqge | N[0 e o) [ _1on' a gas
~di scha%g?etl %SJ{!. mogg’lari(éa tt'g)hg?g%ég 91188%%12{2?1 et%gcﬁ{géal povver
di mmi ng:mﬁﬂgleollqua'néihﬁavﬂihgtawbéﬁhowo‘%‘él by ¢abled pfamFaiea®¥ont r ol

circuityjiRARE Hdy. Exﬁ:@&aamst\éﬁpé@aﬁﬁﬁéei@pﬁt@e@hsmg@lopenmﬁes and an

g ¥ e A% Ao 2, apconShRkely nhd s L SEE (e
haV| ng pnﬂqwitarger il meai agwioif C lthar éampsnéntedcbedm whthl spme 15

di schar bal therefor and said source of electrical power; a
pl ural ity o mp&t%dc%r??%g}ulswtch means_each of which is operabl e between

an open and cl odddidemalogontactsoran; b veed iR RS Wih said ~

I nput Y1 aS\MaIr’glémlﬂ:be'ialod ld:iglx&"alloﬁuﬁbéﬁsll in2fhe outmet ng sufficient

&

’.
4

v

atll east. faor uein coupl i ng.9

whic wou cause & gre
ditions for the system. Also fewer numbers of contacts can
be used where such precision is not_ﬂeceSsery.
In the drawing it will be noted that the system is
shown using the bit parallel information from contacts 20,
15 21, 22 into the digital-to-analog converter 28. Clearly,
conventional computer teehniqﬁes can be employed to permit
the use of bit serial information, if desired.
Although the present ‘invention has been described
in connection with a preferred embodiment_thereof many
20 variations and modifications will now become apparent to
those skilled in the art. It is pfeferred,'therefore, that
the present invention be limited not by the specific disclo-

ter number of possible dimming con- v

sure herein, but only by the appended claims._ Nt

'.:;\"’. .

. -3



extraneous noi se between various circujts tha{\aFe*BETﬁﬁ"tbntfe+Led and a
di gital -to-anal og convertor having a digital "m an anal og
output circuit; said plurality of input contro m EE bei ng
coupled to said digital input circuit through s&id rcuit; the
outwut signal of said anal og output’ CI ui t being reIated to the p05|t| N
of said plurality of input control SMAt “neans; a coupling circuit §>
for coupling said analog 30 - ‘outplBAXMIcuit to said additional si g? /

i nput proportional control circuit neans of said dimmng control neans; and
a controller for receiving sai-d external stinmuli and for controlling the

state of said plurality of input control sw tch neans. 35 2.- A
control systemas clainmed in claim1, wherein said coupling circuit neans

i ncludes a_fader circuit foy contrpllin e rate of the analog
-12- signaP on said ana#bg % éiﬁ?%ﬁﬁ% gﬁﬂgk % T §oPRE LFAPEr
digital signal to saldoﬂbgmaaiemo anal og converter 3. A control system as
claimed in claiml or cl Pechacge WIGPIdhd P M0 et L33k e
control switch neans to’s |d d| ut- crrecult bt

¥orm. 4. A contr8f §§§FE§%%§1099H¢ER1 #ﬂ%ﬂqgrﬁQP§ﬁ°12meﬁﬁ§réﬁﬁlpﬁeadlgltal
-~ signal from said ceatrat aHa164 IMANS proportional control circuit means.

T - 10 respon51ve to predetermined control inputs and an
-k,) additional 81ng1e analog input proportional control
circuit means for accommodating external stimuli
inputs; said dimming control means further having
butput terminals which are conneéted between said gas
15 discharge lamp and ballast therefor and said source of
electrical power; a plurality of input control switch
means each of which is operable between an open and
closed position; an isolation circuit associated with .
said input control switch means said isolation circuit
20 being sufficient at least-for reducing coupling of
extraneous noise between various circuits that are
being controlled, and a digital-to—analog convertor
having a digital input circuit and an analog output
W circuit; said plurality of input control switch means
25 being coupled to said digital input circuit through
said isolation circuit; the output signal of said
analog output circuit being related to the position
of said plurality of input control switch means; a
coupling circuit means for coupling said'analog
30 output circuit to said additional single input
 proportional control circuit means of said dimming
control means; and a controller for receiving said
external stimuli and for controlling the state of said
plurality of input control switch means. _
35 . 2. A control system as claimed in claim 1, wherein
- said coupling circuit means includes a fader circuit
for controlling the rate of change of the analog



said digital inﬁuthm‘ccuit isin bit serial form 5. A control

‘_ f: lrﬁlrjnl,tfﬁ H‘“ﬁﬂmm u! edi ng cl ai M whieh further includes

apparatus connected to said input control
SwWtc s, *sai‘d |nning control neans being operated in 15 ‘response
to the ition of said input conlzmé swi tch neans. 6. A control syst
as clainmed in any preceding. clai rein said predeternined ext er nal

condi tions fqfqaRE" 8hi aslaaaﬂalaeusue;t@@er@ir@uu cémse?@ by a include
“illum nation Ievel and. ener, ng LS rhgfltlons A gas di scharge
| anp contr ol S8¢88&mMAst EPaFﬁéﬂt ﬂl%+ fh 8199t Ue %%alog i nput circuit
means responﬁugetam-aabanalotlgbnvenhdrtlons connected 25 . to said
control circuit ans r C t

di scharge.l anp an baPI gg‘t’%?ﬁ%rg %){r:&gisé"};I ’pﬁé‘? %ﬁé%ﬁ 101%"5% %fal i ght
condi% i ons. @heraipoftheofigitabnsignal afh@l‘i said|eamtrel 3yitch wherein
sai d input. caabhal taWshel -gEgNeadr enpROUSL FYuRECESSiD 18 @hraanal |y

operable. 9. as discharge lanp control systemsubstantially as
her ei nbefore @&%cribed with reference to and as shown in the acconpanying 5
dr awi ngs. . 4, A control system as claimed in claim 1 or 2, wherein -
- the digital signal from said control switch means to . “2{
10 said digital input circuit is in bit seriel form. o
5. A control circuit as claimed in any preceding claim A

which further includes illumination level ;eSponsive
apparatus connected to said input control switch )
means, said dimming control means being operated in

15 response to the position of said input control switch
means. | _ .

6. A control system as claimed in any
preceding claim wherein said predetermined external
conditions for operating said input control switches

20 include illumination 1e§e1 and energy consumption
conditions.

7. A gas discharge lamp control system
as claimed in claim 1 including analog input circuit
means responsive to ambient light conditions connected

25 to said control circuit means and controlling the
power connected to said gas discharge lamp and ballast
therefor as a.partial function of ambient light
conditions.

-

8. A control system as claimed in claim_l,
30 wherein said input control switch means are manually
accessible and manually operable.
. . 9 Agas dlscharge lamp control system
~substantially as herelnbefore described with reference
to and as shown in the accompanylng drawings.




