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Cross-Reference to Related Application This application clains the benefit
of U S. provisional application Serial No. 60/348,999, filed January 15,
2002. 5 BacWgr¥l#Sof the Invention The present i nvent | BETNSIBAIIEE to t he
surgical lighting, table, and accessory arts, and, nore particularly, to a
surgical [lighting control systemproviding nultiple user interfaces,
centralized graphical control far, various functions, advanced 10 canera
detection/signal routing, and closed |loop control of lanmp intensity. It
finds particular application in conjunction with providing a conprehensive
control systemfor a surgical operating room (OR) theater and wll be
described with particular reference thereto. It is to be appreciated,
however, that the-invention also 15 finds application in other nulti-task
control applications and is not limted to the aforenenti oned operating

room environment.  TyRir€8dArY LrdF 1R ORBIA! ARD viORINsgStdM Ng, | arge, high
lumen output |ightheads are used to illum nate the surgical site. Oten,

video caneras, are attached_to the |ightheads for .20 docunenting the

surgery, and to assi st ‘r%’e—sum%%ﬁirn—a%ﬂ—evrﬁ?—mﬂpt imal views. Sone
systens of fer no confhid 2Blichelogarreias ttde rersbhrél UiSh RIsEierenal t hout

physi cal | y ampviag:itchese-cameva/ k¢ glat head, r Swehssyatens, ondog.of fer a single
canera orientation and zoomfactor. Qther systens offer control of the 25
canera and |ightheads to personnel in the OR, but not to the surgeon. The
sur geon Must request that = ng nurse adjust the

| i ghting controls orTlicthereamermveonitonots anbeno trieedediic¥iD108h058235

PCT/ US03/ 01¢k38e, ZancEXEbaddsgy SHSE EMBadondiQt piRNEL oL 1IROVES deliykihed to the
lighting control system providing multiple user interfaces,
centralized graphical control for various functions, advanced

10 camera detection/signal routing, and closed loop control of lamp
intensity. It finds particular application in conjunction with
providing a comprehensive control system for a surgical operating
room - (OR) theater and will be described with particular reference
thereto. It is to be appreciated, however, that the-invention also

15 finds application in other multi-task contrel applications and is
not limited to the aforementioned operating room environment.

Typically, in an operating room setting, large, high
lumen output lightheads are used to illuminate the surgical site.
Often, video cameras, are attached to the lightheads for

20 documenting the surgery, and to assist the surgeon in achieving
more optimal views. Some systems offer no control of the camera to
personnel in the CR. Without physically moving the
camera/lighthead, such systems only offer a single camera
orientation and zoom factor. OCthex systéms offer control of the

25 camera and lightheads tc personnel in the OR, but not to the
surgeon. The surgeon must request that a non-sterile circuiating
nurse adjust the lighting controls or the camera controls when

needed.



bulbs wiwthin the lighthead. This results in light intensity fluctuations
due to bul b deviations, voltage fluctuations, and |line resistences.
Variances in the | anp power can reduce light 5 intensity with potenti al
adver se ef MEEPYSYH t he surgical procedure or increase ‘?&T&ﬁf’“‘?lﬁiﬂensi ty
causing a reduced lamp life. Additionally, nost existing systens do not
offer centralized control. Accordingly¥, "the circul ati ng nurse staff nust
nove first to one papel .to operate. light intensity controls, then 10 to
anot her | ocation tg ?’({) *at e’ ts&gg%masrr%? é’,%teTocn.&ﬁipsow?éreaé)gli’%régoﬁ? Bcgﬁeon when
operating tHersystewd Hifd Idphees- i nThhe CRYdbR o LI tirehatityser

i nterface |figationsns|duesysh@nmbdaidbnipna, centig Eredueoninsplandhamdwar e

updat es/ upglrde%%@e&re%. di f§i,0ullebegause theSduar .pf LhgLconidiel 15 often
cannot be adapted to,recognl ze and operate with the new gg#:pgmsnt. It woul d

be desir abl 8 €8% Pl de P St gt G4VeSPgHtTAG® CEntl Sy P Yty <8 FEFst em wi t h
sof t war e adaptiedrdasei higditatttenfitly pawineuirpaered Lémoddfe.si npl e software
paramet er updates orag&akibNdSy, ThesPr esesdingNVaRtken REOVHeS, frew and

| mpr oved melfiods ; 20 and.appalatis LAt (v el soe. e, ahove sef grenced
probl ems and ' 0 ].hers t0 provi‘'de better, nmore porrpregnenswe control of
|ighting difdevided §9senkaien SUPHPERAR bisdtatitegstoorPapsiEcattiedns. Bri ef
Sunmary 16f tcheanbaventliceatXm Ehe rprakethedcanbodi sent s Wfist headsr esent

invention RReYids andd WgeARULPlaY LRLLO!l addterdace; f hal @ ¥es «@ user
access to l'“ﬁ%{ﬂﬁ devi ces _f%t one st.ation, gives the surgeon control of
|

more devi cESWt P SPEYPE £P8Td°"and nakes control of the system
sinpler and nore intltisyeter80 TMing prresesnttrp hizedt | eanticapr ovesdvsger access to
the systemudaytéyd QpyeidRg a-LHuafcenl nk&disdi Sl ayrtake WSetHo cemitonol a

bl urali by O feX 6e8: n8UChA340Y8T NeRGnl JONLNGo. AW enly Lightig, carer as,

and ot her operating room accessoril es. %lue sur geo control 1s  1nproved by
a voi ce i NS sy steMCuat IwiRY TERES d0r BEDTOEo* Surgical lighting

and video control system with software adapted to interact with new
equipment through simple scftware parameter updates or settings.

The present invention provides new and improved methods

20 and apparatus that overcome the above referenced problems and

others to provide better, more comprehensive control of lighting

and video systems in surgical operating room applications.

Brief Summary of the Invention

25 The preferred embodiments of the present inventicn
provide a plug and play control interface that gives a user access
to multiple devices at one station, gives the surgeon control of
mere devices within the sterile field, and makes control of the
system simpler and more intuitive.

30 The present invention improves user access te the system
by preoviding a graphical LCD display for use to control a plurality
of devices, such as overhead lighting, ambient lighting, cameras,
and other operating room accessories. The surgeon's control is
improved by a wveice interface system, aliowing the surgeon to

35 adjust lighting and other aspects by simply speaking. A foot pedal

interface and an infra-red remote control interface grant the



35 adjust lighting and other aspects by sinply speaking. A foot pedal
interface and an infra-red renote control interface grant the WO 03/059235
PCT/ USOS/OI%&%SI 5% surgeon control of the caneras, enabli n% di rect control
rotate Y8BM functions of the camera. The prefer PFEHV¥MHAE ment s of
the present invention provide plug and play conpatibility, so that devices
such as 5 cameras, entire |ightheads, 3task lights, and other surgical
accessories can be switched in and out of the system as needed, wthout the

need to upd3iegysTWHFebiAuiite SBPe @8Nt 8P B0l G, CORfiPS SayCvteur as
addi ti onal edghbheddscororst herthdessinges are added to the system or when

devices are repl acedras pyemye@fe@adum]rtad%f 1@ Ohrb bt i kQendAowal | control

unit of the_suhj.ect.s st m_pr.ovi r aphi.c I hat enabl es
central i zed” usejrd h % 9‘? ?Ompatﬁ%ll%é'ht rol ghatrhedg; CE nc;hr S al so

provi des 3 nﬁc’tl‘te/réélt pﬁt‘t“‘@on theRes - f GRrsky i EMmsopta"EnsCGEh S&§glaca\}| deo,
recordi ng demdegeoriks vehcCiee cebtdhekl, ia dndbert @fit tke tasketh i ghheeddd canera

foot Control:tholtbeutecﬁtewtt%fgegteorgyteqteg Pttgt@elsyeéon%@t pq»g@t;soql of the
video canera fiber optic i.ent |ight,

and
(| Ght heads. TR "Reara AAc RSl Lo ARG EHIY 4P G F dre i 20 carera
ready. A cahertaermdtke q;fanhd@edWJ&eechrlente@law of hese of| jrghriveads as
desired.igThg: a@Bt1:de.Systemis adapted to automatically detect the

particular |ighthead,in i e ted LLegt. the si gnal
to the wall control Fhf¢ o\t,JYn Contﬁogctlg%g?c s suL?g& RS ?‘L}Q %le ay f ashi on.

25 Furt her , 9@ fEe LFBn‘étﬁpéhylfshaFn@ﬁbb%? ateé‘élrﬁlﬁtzédt??ér é?%ttéﬁ?ttﬁ‘fét al | ows
service or fmd nflenanceoper soThelwalld chinseannecb pemtidee bLhght/beges f or

repl acement . LB NEW H;Q%Q@é?rﬂ%ptf@ﬂ@ SRALIOL RSl eradelies] Sef faew | i ght head

and downl oads, conpati b tware to
le voice ¢ ntrol, a %E%er Opth task light, and camera foot control.

The LCD interface provides high-level user conirol of the video
camera fiber optic task light, ambient light, and multiple
lightheads.

‘A1l medium and. large sized lightheads are preferably

20 camera ready. A camera module can be placed into any of these
lightheads as desired. The control system is adapted to.
automatically detect the particular lighthead in which the camera
is located and direct the signal to the wall control through
electronic means in a “plug and play” fashion.

25 Further, service function 1is incorporated into the
system that allows service or maintenance personnel to disconnect
entire lightheads for replacement with new lightheads. The control
system detects a new lighthead and downloads compatible software to
the lighthead (plug and play) as necessary. This decreases product

30 down time due to service calls. Each lighthead includes a micro-
controller adapted to send and receive control information from
the wall control and further adapted to respond to the switches on
the light handle bezel.

The micro-controller also provides closed loop control

35 for tight control over lamp power. The controller measures lamp

voltage and current and sets a duty cycle for a pulse width



the lighthead (plug and play) as necessary. This decreases product 30 down
time due to service calls. Each |ighthead includes a mcro- controller
adapted to send and receive control information from the wall control and
further adapP&¥’®B3respond to the switches on the IightCHEdPE%ezel. The
m cro-controller also provides closed |oop control 35 for tight control
over |lanp power. The controller neasurés-|lanp voltage and current and sets
a duty cycle for a E”' se wi.dth WO 03/059235 PCT/ US03/ 01138 4 npdul ation
(PWW) ~ ci r cufPauiiit 8" eFFRL SR EREY - gitVed SEonTidebh VTRt Sy tonpeisati ng for
nmost al | sobrcewswefsatdny afdromestThel advegtsed: gentatdlonal | ows all |ightheads in

tﬂe system to be L urmechd@aﬁcgal‘d{jca‘n&emhtammavmtlcmdmzeédds NPYhe QY saay |iﬁht in
the 5 system, Pushing ihg the '-'_intensit 0 ttop at the
bezel of th§°|]?egh%‘ﬁ“e%d"f}a{ggﬁ{%"?‘()t%'lgas""s%g NSE) ﬁ%’%“%oﬂ aBP”\é%?gbﬁ“yphef our (4)
seconds tor §ESE™- | PytiRe s BHELAREPPr of ot HIFRG 1 TS ORI Ak EDUSIty thaur ns an
anbi ent | i ghtzen.ofPushi nigsghamshdhakodirg fohes setéciedt pasiddy ppedeubbDn a

sel ected perdipd prgfesablys f @hpii0.(P) &%&%ggmwurm abieéeQQth;ght heads
on and preferably simltaneousl turns fhe anbient | of f. The wal l

. . ] I ght ,
control provi G2y B nE et gr&}ﬁe?’é&lﬁg'él‘m' i r“ljf‘&li”f“e?c%g%gi??‘ﬁd‘gt Fife for the
circul ati ng "nurseenThey adviarited a celtatel pirivhersietadfiesfon twhe (3 ght handl e

bezel gives seesdsOtu@fs 1b the lilgghiesidt G By SUE B8R 1aSs MBI tanebll Sy Saves tine
for the entire _staff..The cant Egj{ system provi des several |evels of
redundancy 1 n order HEDO m nimze the potential |oss of control of the
lighting system duri’§ €ifrlgiceafrogr BESHGrEs? EirPher THETdIIZCHe 6% power 20
suppl i es i nihbexfaont sotingentrer fics shif fdietenRttit® meisat ai Mhopaivatceanh of the
m crocontrolkbefroyl br tthe J0; c6RGORE ak [ :64nOMmagWid 6088 Lvdheonmhl o€ontrol
unit faliS Epgrli%ﬁ¥§]§5 éﬂ%dséggéggﬁgst%éfiqnt{HEL saves time for the entire
staff.
The contrel system provides several levels of redundancy
in order to minimize the potential loss of control of the lighting
system during- surgical procedures. Either one of the two power
20 supplies in the control center is sufficient to maintain operation
of the microcontroller. If the microcontroller or switches in the
wall control unit fail, then ON/OFF and intensity control
functionality can be performed using just the lighthead-based
microcontroller and switches.
25 Video camera features are accessible through the user
interface, including at least power and zbom, rotate, brightness
and focus contreols. Advanced camera contrels are also accessible
through the user interface including white balance, picture freeze,
time and date display as examples. The camera module is adapted
30 for connection with any medium or large lighthead. The control
system of the subject system automatically detects camera module
presence and directs the video signal(s) to the wall control.
Many control features are provided in the surgical
lighting system according to the invention. A graphical user
35 interface, preferably, a LCB display provides for centralized

control of all components in the system. ON/OFF control of all



functionality can be performed using just the |ighthead-based

m crocontroller and swtches. 25 Video canera features are accessible
through the user _interface, including at |east power and zoom rotate,

bri ght ness Y2M4"PHeus controls. Advanced canera contr ol ECHP#34118% accessi bl e
t hrough the user interface including white bal ance, picture freeze, tine
and date display as exanples. The canae¥a nodule is adapted 30 for connection
wi th any nmediumor large |lighthead. The control system of the subject

syst em aut ofb¥H 4Py Het BET'SdehnEt atifoduisésT pfe¥eric es@Ade dPPEtt st he vi deo
signal (s) tontdmival lcoeordlr okt Maay Xigntr olanfibat uwescrar eepglovivbeid i n t he

sur gical |jghtdn Qu?gy%tt%@l%c@@éﬂ' Q& tOA&xPaﬁmchV@é?rIe'rancn%rgf ahikGAals user 35
centralized control of all
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intensity levels over dif i_nst condltlons
The wal | cofl TR CENAES BN T4 SAEHESIS® TAE 26 ORRTIoCRI TP HoRAFORY Sof tvr e
t o nake theths ghthewd corrpatl ble in the system The above list is not
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15 invention.

Brief Description of the Drawings

The invention may take form in certain methods, parts,
and arrangements of parts, the preferred embodiments of which will
20 be described in detail in this specification and illustrated in the
accompanving drawings which form a part herecf and wherein:
FIGURE 1 is a perspective wview of a surgical light
system in accordance with the present lnvention showing a first set
of surgical lighting equipment suspended from a primary spindle and
25 a second set of lighting equipment suspended from a secondary
spindle, and a system control apparatus:
FIGURE 2 is a block diagram illustrating components of
the subject lighting contrel apparatus;
FIGURE 3 is a block disgram illustrating functional
30 blocks of an electronic module of the subject surgical lighting
system;
FIGURE 4 is a functional block diagram illustrating a
lamp controller board of the subject surgical lighting system;
FIGURE 5 is a flow chart illustrating a component auto-

35 detect function executed by the subject control system;



The invention may take formin certain nethods, parts, and arrangenents of
parts, the preferred enbodi nents of which will 20 be described in detail in
this specification and illustrated in the acconpanying draw ngs whi ch form
a part her 6P "4 herein: FIGURE 1 is a perspective vi El'BI®E & gi cal

light systemin accordance with the present invention showing a first set
of surgical |ighting equi pnent suspended froma prinmary spindle and 25 a

second set of l|ighti uiprent suspended from a secondar spi.ndl e, and a
system control appar %?GS:R I GURE' Y, ggaa BF ok a?’aegflagm F‘ﬂ%‘% PEt Py

conponent s &tghtife amsFelcrrPigtes m§ Eontrbl ecippearscas;liFMAURE 8794 s a bl ock
diagramillustrating rhcuret i7onala Bdewbdocks oferan etsehr andgaapdslplL of the
subj ect sur gj6alenl i OALLAY, oS ¥Ak Tl LG o] %pgaimgtép@@é s%gg di agram
illustrating a Parrp controller lboarc? of the subject surgical Tighting
system e "5 is a flowchart illustrating a conponent auto 35 detect
function executed by the subject control system WO 03/059235 PCT/ US03/01138

6 FIGURE 6 is a VhOW:0dd RelSBHtSorS6E G813 HheakANE @nbyairdges | 1 ghting control
apparatus of the subjyect sgégl cal |Ig?tl ng;. an Is.a view of the

: d EIGJRE 7
user's screen di spl ayi it 88U HeY 5P oVtdEGEBY %t hETTieGhtTHE 8 ot of
appar at us ofheWiagsfiijeerrrosespitidhystDat Hid s Destsdrsti avodinanhe Fref erred
Enbodi ment stM tiAvéefiohesne amndo rbheudsassng figinias drer etmukhe show ngs
are purpose il . I [r |.nent.s 10 .t i nvention
onl ypang notgt.1 osr_ apugr{%é%sl 0 gf‘ﬁ%gltoisﬁjgg@esma%, qgtl?%%dﬁ%glgsﬁg\%\%t aQestu?ogﬁl cal
| i ghting sy$t®Hi19 davérerditAg>uwPpiest Tt tf cefigmt LthPTdéeni esat™support ed
fromthe cekbdm@yld @kimtryopei@ileNgus rNEOENBYa asdfdnaBEy: Sgi ndbecigp 16 and a
second set Qlf.,v

fgeghfd ggpported at the ceiling 14 by a secondary spindle hub

15 20. A lighting control apparatus 30 includes a master control unit

32 for operating the first set of lighting devices 12 and a second

control unit 34 for controlling operation of the second set of

lighting devices 18. A set of communication and power lines 36

cennect the lighting contrel apparatus 30 with the first and second

20 set of lighting devices 12, 18 for control thereof in a manner to
be described in greater detail below.

The first set of lighting devices 12 supported by the

primary spindle hub 16 includes three (3} overhead lightheads 40-

44, a surgiczl task light 46 and an operating room ambient light

25 48. Bach of the surgical lightheads 40-44 are carried on a
corresponding suspension system 40'-44'. Similarly, the surgical
task light is carried on a suspension arm 46'. Each of the

suspension arms 40'-48' carry appropriate power and communication
cables which will be described below and further enable movement of
30 the lightheads 40~-44 and of the task light 46 into selected
positions relative to the operating rocom application. Each
lighthead is provided with a set of manually operable light
intensity control buttons 124, preferably located adjacent the
lighthead handle of each device. The ambient light 48 is mounted

35 in a fixed location relative to the primary spindle hub 16. A



devices 18 supported at the ceiling 14 by a secondary spindle hub 15 20. A

|l ighting control apparatus 30 includes a master control unit 32 for
operating the first set of lighting devices 12 and a second control unit 34
for control MOPY*¥pEr ati on of the second set of |ighti n§CHESPOESB18. A set
of conmmuni cation and power lines 36 connect the lighting control apparatus
30 with the first and second 20 set ef71+ghting devices 12, 18 for control
thereof in a manner to be described in greater detail below The first set

of |ighting3de¥iccés 3 agyphisitetrchy®t1raethih iy Fprhthid2RuR™P6etncl udes
three (3) ouvegheasr isi ghipaeads od G-he dbcosdasyrgiiaale haskeol bght sidbard an
operat ing r gQu ATl Nk 48Nt 125 48, (Lagh, oL e surdical. b gt beads 40- 44
are carried om a “correspondi ng suspens on_systen1f0 - 28 Imlarly, the
surgical tasghiingidevigeT are ipsdvisledains tapéhaitopetath e onlgazlFingie he
suspensi of ab gk’ 14biceCalsl YroafPr Oprirat & cpover sandigconmpai 6at Lody cabl es
which w || ge qgﬁcriQﬁdebeégm%gnge&yrth r..en bI%d bvenent o&m39 &pe
| i ght heads bg%i'gnﬁeof et 85k Tlgﬁf int'o se ected %05|f|ons relative
to the oper deFngritdm b LEat?loren Fachclydeghithéhe SYstpr @vidredreodth a set of
manual |y operabl e |i ghtn dd¥eesnsdet Me:ORbI PlcubELt2,0R%e 124 cpt efighably | ocat ed
adj acent the _lighthead handl e of each deyjce. The .apbient |Jight 48 is
t h T b £ . b
mounted 35 iR & .|xe§ [ocation e ﬁ?lve to fﬁggprlna(y splﬁﬁieohﬁ% 16. A WO
03/ 059235° PEAPHISHBITFLEBBE the syrhgt é5 ki tiargd Itoghtdvédd S0i4'bdeYHer with an
auxi I i ary asbi esdundbh@httdb2reserlippagtedoant t hei lsesondasny capsndl e hub 20 by
a suitable \‘ﬁfﬁeggw%ﬁ%@ e lbndSibo. beﬁa%ggc&%egagpa&%g,m]ough .
several |ighting devices are provi ed in the first set 12 and on y a single
5 |ighting d&¥Ate8aT sirgRasi A tRRAEROAD LetPor8r RPPRM YoraN9esi¥rti§ght i ng
devi ces canibeludsedtas desbieity Addistionaltoya regr ¢/00r batesy $ptidl e hubs 16,
20 can bges i pghyded ERct hergysiiemgscdesi f£da W bhviater ence 1ReXdwt 0 FI GURE
2, the SL”” gfécgrggfgg ggntroller and resident operational firmware which is
executable in the lighthead.
The lightheads 40-44 and 50 each respectively include an
electronics module 60-66 for executing programs in accordance with
20 predetermined algorithms. Bach of the lightheads in the subject
system are adapted to communicate with the lighting control
apparatus 30 for controlling wvarious lighting functions and to
provide for plug and play capability. The communication and power
lines 36 include separate lighthead power cables 70-76 for
25 delivering power from the lighting control apparatus 30 to the
individual lightheads. In addition, the communication and power
lines 36 include a pair of communication cables 80, B2 for carrying
command and status data between the lighting devices 12, 18 and the
lighting control apparatus 30. To that end, the master control
30 wunit 32 includes an electronic controller board 90 for generating
signals to be carried on the communication cables B0, 82 between
the control unit and the lightheads 40-44, 50 and task light 46.
With continued reference to FIGURE 2, it is to be noted
that the embodiment cof the subject surgical lighting system 10

35 includes a video camera 100, The video camera 100 is carried by



system 10 is shown in functional block diagramform It is to be 10
appreci ated that the systemis partitioned to provide a high |evel of
redundancy to prevent single point failures fromcausing a "black out" or
no |ight coW8i"98H5 To that end, each surgical 1ight hegﬁT’P?ﬂf’WU&%s a
separate AC/ DC power supply and further includes the capability to switch
to a 24 VDC battery backup 15 supply- Each surgical lighthead is also
provided with its own electronics controller and resident operational
firmuare whit®f t3r9ek@bbis &1 id YHEst53GRt hedlds VIHARS ISP 'ReStRR 48R 44 and 50
each respectdamvety i1owc|pbe amrowdhecthreonsuesensboil ext0486 oforthexaeuyé ng
programs | nageBlAange A tihco2D BLEAPHEL T 0ed Al 0ORILDIm 0, FAEN st t he

| i ght heads in"the subject systemare adapted to conmunicate w t T he

| i ghting corit Yfeo éiﬁsila?%tpege@ol?%f"fééﬁterlﬁFTW%gc\Fé’PF’é‘iﬂsleFi%Fﬂn‘@ ¢tincti ons
and to ppowhdentoreplcugt@nd yhayszapahid ividec Thadc @dnbhicaat noe and power

i nes 36 incl.ude arate_|ight head .power, cabl es.70-76 for 25 delivering
bower 11 om PHEST Db, A EBHt o BapArar Lee§or Bt n2od Bali e Gt gt hesds.
I n additionsighel ddfmuni cati on and power lines 36 include a pair of

comuni cati on cabl es BQurB32 § osndLCa r Yidg i@omwreRd apsyshatdsmdatre bet ween

the lighting device 2 8 .and.the L ghti ol_,appar.at us_30. To that
end, the nagflg?tl(?gﬁ%%ﬂmpg%enl}ﬁi ?f 39191 r?chz % 8§P%n%§%{:et rsgr]iB(P: %:]})en;ira(g?@[ er board
90 for géPerashiHpadsignal?’s tboWe LaFtFd 8n ife ccormmiicathvhrleadt es 80, 82

between theneomds0l 1uih lcorttd 108€ bbb ghiheadscaAPrfhoadd apdl tasde bi ght 46.
Wth continued re ferencg to J[il G%RE 2, 1t ig tgz e no.t%dl tfgattrlhe enbodi nent
of the subj &P TUNGTEAF"1S GRS WY Sy S e 16 352 &) lides £ P ded Wamera 100.
The vi deo ca@er aprdBrislycanr L88 by WADP08hOES235CPCTAYSDE] (188ng 8 the | arge

l'i ght head 44r88aiy hustdnat 8hecth@ryi €80 LS1YNahe £ MLt HRinge A®IAL1H0 pass
t hr ough H‘]e suspensi_on arm 44’ the | arge . ead 44, and 'bﬂh? a common

of lighth
hub el ect?orités” Ho&rFdcAgAd anlD fpgross upon failurd of the prifary

130. BAll of these components are in operative local communication

with the lamp contrcller board 120. Operative communication with

the lighting control apparatus 30 (Figs. 1 and 2) is provided by

the set of communication and power lines 36 including a

20 differential video signal line 140, a lamp serial port signal line

142 and a system power signal lins 144. The differential video

signal line 140 delivers video signals from the camera module 122

to the 1lighting control apparatus 30. The lamp serial

communication lines 142,‘however, are bi-directional and carry

25 commands and data between the electronics module 64 and the

lighting control apparatus 30. The system power lines 144
communicate electrical power to the lighthead.

Closed loop control is provided for lamp power. To that

end, a bulb intensity controller 152 detects the current delivered

30 to the bulb 130 and the voltage signal at the bulb terminal. A

bulbk feedback signal 154 is generated by the controller 152 and

delivered to the microcontroller 150 or use in calculating a

desired duty cycle for a PWM circuit 156. In this way, a

consistent lighting effort is realized.



a video card conponent 106 of the electronic controller board 90 of 5 the
master control unit 32. The video card conponent 106 is adapted to generate
a conposite video signal 108 and an S-video signal 110. FIGURES 3 and 4
show, in bl 8O PHEIram form the functional conponentsPEFUBRETEF ectronics
nodul e 64 of the large 10 lighthead 44. As shown in FIGURE 3, the

el ectronics nodule 64 includes a | anp éontroller board 120, a canera nodul e

122, a set of nmmnually operable bulb intensity switches 124, a visual
output lamp 126, prefErast yebdilBED the Barh C@H'é‘fﬂjéem?@ﬁéﬁllgm A28htiol di ng a
primary 130 eapdtsorsesondarny k32 ibubbsviandl an beidwyrehange msolsepehd 45 134 for
effecting bylh chanaes upog, failure of ;the rL'mrI%En;Vm%“Lbh %?9 of Lhe OF these
conponents are in op erative [ocal ‘Eommuni cation the anmp control | er
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(Figs. 1 andiaprds (@ nfledhdaye he sot 0fqieaRUBLeabl OBpadtpoves | ines 36
i ncluding a _20 dclifferentl al__vi deq |gsr10r941| ne 140. a la serl aI pport si gnal

cordancg with program &o o orticn. of
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64 and t ting control gara us stem power |ines 144
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| i ghtingleffert ienresl iped WR103/0EA235/PEH/ UB03/i0td38ty control

functicnality can be perfeormed using Jjust the Ilighthead-based :
microcontroller and switches.
FIGURE 5 1is & flowchart illustrating a device
auto-detect sequence executed by the contrcller ¢f the preferred
20 embodiment. At power on S10, the lighting control apparatus 30
interrogates each of the microcontrollers 150 and each of the
lightheads in order to determine a software revision level 812 and
the quantity of lightheads in the system 816, their size and style,
and any other information that can be derived at power up. One
25 such determination is provided by a camera detect signal line 136
(Fig. 3) which is read by the microcontroller 150 of the lamp
controller board 120 at power up. When a camera module 122 is
installed in the electronics module 64, the camera detect signal
line 136 is tied to a logical ground. In the absence of a camera
30 module, the camera detect signal line 136 is permitted to float and
represents a logical high value.
The microcentreller 150 includes program code to report
the status of the presence of a camerz module 122 within the
electronics module 64 of the lighthead 44. Other information is

35 also reported by the microcontroller 150 to the lighting control



9 Further details of the lanp controller board 120 of the electronics
nmodul e 64 is provided in FIGURE 4. As shown, a microcontroller 150 is in
operative communi cation with all of the conponents previously identified
above. The MOPE¥dHtroller 150 is 5 adapted to conmuni cAEFUMX I3 he |i ghting
control apparatus in accordance wth program code stored on a nenory
portion of the mcrocontroller. Mre Warticularly, the microcontroller 150

is adapted to execute program code to carry out the plug and play
capabi | i ti e§PBF*AME SObj ect™'Surgiedt= PyhtPriy-syst'am i%gafﬁé“%oﬁlf‘? ol system
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each of the mcrocontrg{elcglglgD 135989“{}%%%%%& ttE msltgﬁtetgieg%?pomn der to

determ ne a software r e quantity Ilg heads in
the syst &t 516 t‘tl}?eucpnéﬁ%%n-’cflgﬁw én 2a9RFi4RY BiFer™PRF Gt riECFBN°t hat can be
derived at poyeritdps fOaepe2Bosticl deb et NAincovr .S Ple@va dadeb\taaecanmer a
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the lanp contro boar power . Wien a canera nodule 122 is
i nst al I ed i At¥He c@PE’tctlr Bmoéét%&{i‘li é‘%ﬂmblteﬂ‘é CaRbr et e L oSTghBI 15 1 i ne 136
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lightheads, as noted above, a variety of sizes are supported by the
system, each preferably controlled according to separately distinct
and tuned algorithms. Tc that end, the 1lighthead type 1is
determined at step $24 and a small lighthead control algorithm is
20 selected 826, a medium lighthead control algorithm is selected. $28,
and/or a large lighthead control algorithm is selected 830, based
upon the lighthead type determination step S$24,
FIGURE 6 shows a user’s display 160 presented on the
master control unit 32 of the lighting control apparatus 30 of the
25 subject surgical lighting system 10. Preferably, the master
control unit includes a monochrome graphics LCD with backlight and
a set of membrane contact switches 162. The contact switches 162
are used to obtain manual user input for controlling the subject
surgical lighting system. An ON pushbutton 164 and an OFF push
30 button 166 are provided together with a set of other control
buttons 168 positioned adjacent a display area 170 which is
programmed to solicit input from the user. The display area 170
essentially provides visual information to the human user regarding

the function of the adjacent buttons 168. The visual information



The m crocontroller 150 includes programcode to report the status of the
presence of a canera nodule 122 within the electronics nodule 64 of the

| i ght head 4Y4V0 %H}%r information is 35 also reported by the mcrocontroller
150 to the I'°d g control WD 03/059235 PCT/ US03101138PCTU§§018har at us 30.
This information includes data regarding the software version executed by
the microcontroller 150. The subject- 1§urgical |ighting system 10 uses this
information, beneficially t downl oad, new execut abl e code to_the

m crocontr oFFePeﬁitWﬁe%y u%t?atSBf%w%Sf that® VErSFohs e csme S804 | @bl e. To
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anong a gt oUpuent QlighE i PHAEET oFepe? f 6PRTI] Aot ok TuREst oATeaMen a vi deo
canera is geteckethw a7gamer a entdrabw al7goitd bavtise8edreat ethebd8hera t ask

light contr | gQr,i d an Lent, i r gorit is selected
at steps SZgﬁ%l%d.%‘%{Ztto\agfe%%t h%slgggc}te)éi cqgg#%%ggdgﬁ?g%t %%i"og%/ %ét %gbscpdnt roller

wi thin the 85S&APn WitH HEHANE Yook HeWs aPRii e BrttorE geheldsta @8 s st ed above,
a variety okrSiwess aliepSiyeposd ede ysek hi spsystiem ceaeimiredemwablyercont rol | ed

accordi ng, tg separ Yo distingt o5 ed al it a0y 4 ..end, the
l'i ght heagO t §9/pe &3 t%%ig% esr’e%eﬁg%q%t fsetalgg ?sg"ﬂ an %géln%%g?l |%htrﬁgg%ilt ont r ol
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sel ected S28:r a@h®iokg arHeanger | dghihleadyaongr ebntabgorpgdiatis melwcted 830,
el uponeAliesh LA DER LIPS L ASLON SheRBR L ELE St |
control appeteittdsn 3¢ dfe @rEow 286 subj sdpvsdp gi IEART 18- ghtdhihead stemr10.
Preferably, stikesomsted Gotd ofrdinitis LRCkHdestandpoGhEeoMogiaaphixs LCD with
backlight and An ambient light power button 180 is alsc provided on
the contact switches 162 together with an ambient light icon in the
display area so that users can turn the ambient light 48 on or off
as desired. A camera input button 192 is also provided adjacent a
20 camera icon in the display area 170 for toggling camera operation.
Lastly, a system inguiry button 194 is included for users tc guery
the surgical lighting system for information.
A lighthead is selected using the UP/DOWN buttons 172,
174 under the SELECT LIGHT display, the intensity is adjusted with
25 the LEFT/RIGHT buttons 180, 182 under the INTENSITY display. Seven
{7) predefined power levels are hard coded into a non-volatile
memory in the lighthead for each of the seven light intensity
levels. The power level definitions for various wattage lamp types
are stored in a set of power level tables in the lightheads. The
30 intensity indicators 206-208 shown in FIGURE 6, consist of a lamp
head number 210 followed by a progressive, seven bar segment
display 212. When the lamp is off, no segments are displayed.
When the lamp is at a maximum intensity level, all seven segments
are displayed. BAs shown in the FIGURE, lamp 1 is at full power,

35 lamp 2 is off, lamp 3 is at a low power setting, and lamp 4 is



a set of nmenbrane contact swi tches 162. The contact switches 162 are used
to obtain manual user input for controlling the subject surgical lighting
system An ON pushbutton 164 and an OFF push 30 button 166 are provided

t oget her mn?ﬁ“ﬁmgﬁF of other control buttons 168 posit E6HE§34438cent a

di splay area 170 which is programmed to solicit input fromthe user. The
di splay area 170 essentially providesldisual information to the human user
regar di ng the functigon of the adj acent buttons 168. The visual information
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of the arrow 176. As shown in FI GURE ht head nunb IS selected by
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button 190 héglsdeprlovitdedeonityt heCovomt gl Swiehcties 1862 180get lhernwi t h an
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primary lamp location. In the system of the preferred embodiment.
as noted above, the lamps are continuously monitcred regardless of
whether they are turned ON or OFF. When a lamp is missing or

20 burned out, a lamp fault indicator 220 is displayed and flashes on
and off at a preselected rate, preferably a two second rate with a
fifty percent duty cycle.

With continued reference to the drawing figures, the
system automatically detects the installation of a manual task

25 light as described above. To that end, a task light intensity
display 208 is provided together with a lamp life indicator 230.
The intensity indicator consists of a seven segment display 212 in
the form of a bar graph similar to the display provided for the
lightheads. As the user increases lamp intensity, successive

30 segments are displayed from left to right with all preceding
segments remaining on.

In addition, a task light lamp life indicater 230 is
presented to the operator to indicate the remaining life on the
lamp used in the manual task light. A progress bar meter 232 moves

35 to the right as shown in the drawing £igure as lamp light

diminishes. The bar is calibrated preferably for 0 hours on the



A lighthead is selected using the UP/ DOMN buttons 172, 174 under the SELECT
LI GHT display, the intensity is adjusted wwth 25 the LEFT/ Rl GHT buttons
180, 182 ””%[03}0@%35' NTENSI TY di splay. Seven (7) predefined power |levels are
hard coded into a non-volatile menmory in the |ighthead H3USERKE0f t he
seven light intensity I|evels. The power |evel definitions for various
wattage | anp types are stored in a set of power |evel tables in the
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control options including power 252, zoom 254, rotate 256, a

brightness adjustment 258, and a camera focus 260.



as noted above, the | anps are continuously nonitored regardl ess of whether
they are turned ON or OFF. When a lanp is mssing or 20 burned out, a |l anp
fault indicator 220 is displayed and flashes on and off at a presel ected
rate, preferably a two second rate with a fifty percent duty cycle. Wth
continued reference to the drawing figures, the system automatically
detects the installation of a manual taskd-25 |ight as described above. To
that end, a task light intensity display 208 is provided together with a

seqnent di spi ay- 215 CRANR DR SRR e R oRBARE AR 08 he "ot opl ay
provided for the |I|ightheads. As the user increases |lanp intensity,

successive 30 seg nti are i‘st[‘))l a%ed fromleft to right with all preceding
segnents remaini n on’* SHISR PR SREMLPLRNGS ght 1anp life indicator 230 is

pr escﬁnt ed toI the eﬁﬁ@mﬁaah rcohpleﬂm@lh%aé;ﬁegism an@rgiapieddod hbenting tb b@uﬂhm Esed
in the mapual task [ight. A progress bar nefer 232 noves 35 to. t right as
shown in ?headﬁaﬁﬂicﬂg rg‘i’"@ursé”cgé'g @ﬁﬁgl bejrg a‘%’f’{ﬁdni%rhégﬁ’poﬂ’{@ t?arp“fr@ﬁ%a?f?brat ed
preferably fe@smPodgey:s on the WO 03/059235 PCTI US03/01138 - 13 left and

500 hours full scale on the right. After the bar graph reaches 400 hours of
bulb life, the pr%éﬁ}é%sabchgrﬂ?ee@dns to flash at a predetermned rate,
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| anp hours ysed i e nugl task |ight has exceeded a predetermn ned
oper at i onal F“ﬁﬁ?’!&f%t%aﬁp%a&i on, a backup battery display icon is

presented to displayatrbembeesBighihegds presetf the backup battery.
a type or types of the lighthead present,
a presence of a video camera,
15 a presence of a manual surgical task light, and
a presence of a controllable ambient light; and
a control apparatus in operative communication with said processor in said
lighthead, the control apparatus:
generating a query signal to the processor to reqguest said lighthead
20  status signal,
receiving said lighthead status signal in response to the query, and
selecting a set of control algorithms from among a group of algorithims
based on said lighthead status signal for controlling said lighthead.

25 2. The surgical light system according to claim 1 wherein said first status
of said lighthead further includes at least one of:
a size of said lighthead,;
an intensity of light from said bulb;
a condition of said bulb;
30 a level of current applied to said bulb;
a level of voltage applied to said bulb;
an internal temperature of said lighthead.



FI GURE 7 shows a sub-nmenu 250 presented by the subject control system when
the button below the "canera"” icon 234 (FIG 6) 1is operated. As shown,

sel ect function keys 172, 174 are used—to 15 Thrange the positiom of —amarrow
176 to-sel ect various canera control options including power 252, zoom 254,
rotate 256, a brightness adjustnent 258, and a canera focus 260. -14- THE
CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOrlows: 1. A surgical light system
conprising: a |lighthead coupled to a suspension arm adapted for mounting to
a surface of 5 assurgiga ; i i ej dapt for orting
a plurality of c?c’)'rrpoﬁlg%t é?régglghq@aélxﬁte@a%g%}?gﬂtﬁegg&21 %Eoc%%gs%r fLﬂ?g'gai d

| i ght head opérciudings| y coupled with the bulb for controlling an intensity of
light of the bulb i Pﬁ"(ﬂﬂ'{?‘; . i head atus 10
signal represent a??glgalggia;t% I'rs aggréprﬁ%ﬂg?ﬁ@ggsaﬁ ‘éﬁﬂ%‘gﬁg‘sgﬁ first status
being a functionsad ightlieadsstatisesighal betwaamersaid proggashecnd priesemtiol a type
or types %f talﬂﬁ%r]ah%ht head present, a presence of a video canera, 15 a
presence of a nual surgical task light, and a presence of a controllable
anbient light; and a control apparatus in operative comrunication with said
processor in said, I|i t o) rat us... gener.ati ng: y
signal to the pro?:'essg:ﬂgto c(3,aqluI 5% %2%%@ +G|Cg ?@e@dag%qsﬁt‘eﬁ%ﬁ S?’Sﬁ%ﬂwgr

recei vi ng saiagparatyistitiuddssindQisdispigndr displaying seddiestistetthe query, and
selecting a set of control algorithnms fromanong a group of algorithns

based on said |ighthead status signal for controlling said |lighthead. 25 2.
The surgit®al |ighd. syShensugicar titirhgsystent lagtaordibg wioeami ons adfdciimsst tot At us  of
said |ight he%eféﬁ{:t her includes at |east one of: a size of said |ighthead;

the control apparatus is adapted to generate a command signal; and,
the processor in the lighthead is adapted to control the intensity of light
in accordance with the command signal.

15
6. The surgical light system according to any one of claims 1 to 5, wherein
said processor in said lighthead is adapted to:
receive the selected algorithms from said control apparatus; and,
execute said selected algorithms.
20
7. The surgical light system according to any one of claims 1 to 6 wherein
said control apparatus is adapted to determine an operational compatibility of said
processor in said surgical light system based on said lighthead status signal
received; and,
25 when the processor is not programmed compatibly for use In the surgical light

system, downloading an algorithm from the group of algarithms which is compatible
for use in the surgical lighting system.

8. The surgical fight system according to any one of claims 1 to 7 further

30 including a camera associated with said lighthead and operatively coupled with said

control apparatus, the cameré-generating an image signal adapted for conversion by

an associated video monitor device to a human readable image, the controi

apparatus including means for controlling functions of said camera including white
balance, picture freeze, time display, and date display.



an intensity of light fromsaid bulb; a condition of said bulb; 30 a |evel
of current applied to said bulb; a level of voltage applied to said bulb;
an internal tenperature of said |lighthead. -15- 3. The surgical l|ight system
according to claim1 or claim2, further including: a serial data
comuni cation link for carrying said quegy signal, and said |lighthead status
signal between said processor and said cd®Tol 5 apparatus. 4. The surgical
| i ght system according to claim1, wherein said control apparatus includes
an LCD display for displaying said first status. 10 5. The surgical |ight
system according to any one of clains 1 to 4, wherein: the control
aﬁpalr at Eshi sdadap@ed t Pheg gnmjical diglat mltﬁmh nebesidingato clamd,8 mmh&enprtmasst? in
the lighthead is ed to, co telnte5|t agcor dance
W th tho ComARRIarpRarierie! & Celedl a Merl O i SSYLRcAb M SRAGTEG any
one of cl ai mesignal ¢o 5 parher eie corftril dpmremesm@pteurfosaamebtughmhsﬁaobsss(nadapt ed
to: receive the selected .algorithns fromsaid control apparatus; and,
execute said ‘g‘gqoe@?@& gf"ﬂ?ﬁl thms. 20 7. The surgical |ight system according
to any one of clains 1 to 6 wherein said control apparatus is adapted to
determ ne an oper atibi]ity of S rocessor sai d surgical
i ght system basegboﬂjes%lrgfc? ightsyekq %“"t b’ﬂgﬂ f”& V@E" ‘and, 25 when
the processor is @oﬁrspm@lgrmmw e;@nmtmbdoys (ﬁmrsaldsﬁghtﬁeddhandilﬂ gea&ld lighght
syst-em downl.oading a orithmfromthe oup ori.thns which is
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| 11. The surgicai light system according to claim 1 further including a surgical
video camera device adapted to generate a video signal, wherein:
said processor in said lighthead is adapted to generate a video camera
present signal; and,
said control apparatus is adapted to receive the video camera present signal
and select a camera control algorithm from said group of algarithms for controlling
said surgical video camera device.

12. The surgical light systern according to claim 11 further including a human
readable display for displaying information relating to said lighthead status signal and

i to said video camera device.



30 including a canera associated with said |ighthead and operatively coupl ed
with said control apparatus, the canera generating an inage signal adapted
for conversion by an associated video nonitor device to a hunman readabl e

i mge, the control apparatus including neans for controlling functions of
said canmera including white balance, picture freeze, tine display, and date
display. -16- 9. The surgical light system according to claim8 wherein the
control apparatus is adapted to detect a presence of said canera and route
said image signal to a port on the control apparatus adapted for connection
to the associated video nonitor device. 10. The surgical light system
according to claiml further including: a first light intensity control
button on said |lighthead and a second light intensity control button on
said control apparatus, said processor being responsive to both said first
and second light intensity control buttons. 11. The surgical |ight system
according to claim1l further including a surgical video canera device
adapted to generate a video signal, wherein: said processor in said

| ighthead is adapted to generate a video camera present signal; and, said
control appgratus is adapted to receive the video canera present signal and
sel ect a caﬂéra Sostirgieal Eﬂ@@ﬁﬁﬁhﬁﬂmﬂﬁ@ﬂi d group of algorithns for

cyat em accorattfioR BpFRY ' BveRARRN T HRed Yo mENFORY Gtk 28y, ¢ o1
di spl aygungicalvbemiati on relating to said lighthead status signal and A to

said video canera device. 17 13. A surgical |ight systemconprising: a
| i ght head cdubulbin saiddighthaadhsi on arm adapted for nounting to a surface of a

surgical ro i JL: B fd j : [y i [ ;
operati vel y%ﬁ%Pg%Br\?\nnt%@ ﬁ%’qﬁé?gr&’gfﬁ@@ﬁ@hﬁ)ﬁg’ﬁﬁﬁh e {Br@*r\ds;idtol{/‘ggﬁlﬂgﬁght of
t he bulibtensity l@éili?m ofithe bdibt and deingphdapteldi tohgdrerdtes b dighthetidystatus signal
representative of a first status, of said Iighthead; and,
representative of a first status of said lighthead; and,
a control apparatus configured to control said lighthead and being in operative
communication with said processor in said lighthead, the control apparatus i) receiving
said lighthead status signal and ii) selecting a set of control algorithms from among a
group of algorithms based on said lighthead status signal for controlling said lighthead

using the selected set of control algorithms.

14. The surgical light system according to claim 13wherein said first status of
said lighthead includes a least a one of:

a size of said lighthead;

an intensity of light from said bulb;

a condition of said bulb;

a level of current applied to said bulb;

a level of voltage applied to said bulb;

an internal temperature of said lighthead;

a presence of a video camera;

a presence of a manual surgical task light; and,

a presence of a controllable ambient light.



a control apparatus configured to control said |ighthead and being in
operative communication with said processor in said |ighthead, the control
apparatus i) receiving said lighthead status signal and ii) selecting a set
of control- algorithns fromanong a group of algorithns based on said

| i ght head status signal for controll8ng said |ighthead using the selected
set of control algorithns. 14. The surgical |ight systemaccording to claim
13 wherein, said first status of,6 said |lighthead includes a |east a one of: a
size of sald |i gﬁﬂ%@é@,‘c ﬁhtrﬁVéFgm@ycwﬂﬂ?af&@a'm1émfi@ae'a= bul b: a condition
of said bul & rattidis 884 biRAef ' al- adgl evel of voltage
applied to %é?gobﬁyﬁpﬁgn @ﬁtéefgga?@?gnggr atéj?éﬁ%l%rggilg@a], iag‘ﬁ’t head; a presence
of a vi deo thermroeessorps adapted tof generateusdid dighthiead| statasisignaj fin respodse ta
presence of a controllable anbient light. 18 15. The surgical |ight system
accor dHg QUSNEHANAL 13wherein:  said control apparatus is adapted to generate
a query signal; and, the processor is adapted to generate said |ighthead
status signal in response to said query signal. 16. The surgical |ight

syst em accdfdi ngThe surgicah lightfsystémracdcordinglitoclainsérfugher thatumlingpanseriatat i on
link for carrying sai ery signal ,and sai.d |ight head status signal

bet wecHataaamnplalaning 1or Samving Said Ve signali s Said Iohiead,stakesanal ght
syste g@%r | j e | ontrol apparatus includes an LCD
di spl 29 or "%@%Pgdﬁeﬁéaﬂséﬁé?ﬂ rst ﬁgp% usr.gtu%& The surgical |ight system
according to claim3wherein: the control apparatus is adapted to generate a

command si ggal ; d, the processor in the |ighthead i dapt ed .t o cantrol
the int ens%? y ofﬁr‘]? gﬂ!rg!cﬁp '@&ﬁmeamrﬁ'@h@c WL%WEP B said gcontenl
surgic | : (A3 [\ ; ' aid processor in said
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18. The surgical light system according to claim13wherein:

the contro! apparatus is adapted to generate a command signal; and,

the processor in the lighthead is adapted to control the intensity of light in

accordance with the command signal.

19. The surgical light system according to claim 13 wherein said processor in
said lighthead is adapted to:
receive computer executable software code from said control apparatus; and,
execute said computer executable software code.

20. The surgical light system according to claim 19 wherein said control
apparatus is adapted to i} determine an operational compatibility of said processor in
said surgical light system based on said lighthead status signal received; and, if) when
the processor is not compatible for use in the surgical light system, download said
executable program code to the processor.

21.  The surgical light system according to claim 13 further including a camera
associated with said lighthead and operatively coupled with said control apparatus, the
camera generating an image signal adapted for conversion by an associated video



recei ve conputer executable software code fromsaid control apparatus; and,
execute said conputer executable software code. 20. The surgical |ight
system according to claim19 wherein said control apparatus is adapted to
i) determ-ne an operational conpatibility of said processor in said
surgical |ight systembased on said |igHthead status signal received; and,
ii) when the processor is not conpatible for use in the surgical |ight
system downl.oad sai d, executabl e program code to the processor. 21.,LThe
St ot CHOTABLABvIGe 30 Py theRgbiedTiads, B1a SRl Fraarsg! Gkl naina et fo
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apparatus, t canera generating an I mage signal adapt or conversion by
an assdisptayedndidabodisplaynoni t or device to a human readabl e i mage, the
control apparatus including nmeans for controlling functions of said canera
i ncluding white bal ance, picture freeze, tinme display, and date display.

22. The surgpcal Thbgge.%m%masfﬁéﬂi ABcordi %rfgl%ﬂmvzhewﬁbm "ReCEOANA!

apparatus is adapted t t a presence of said canera and route said
i mage appamitus iscadapied tto detedia presence ofpaidrcameraaaraptoade Said ioageesignaln t o

t he associ ated vi deo itor device. .23., The surgical |ight system
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buttonnqﬂﬁﬁfhgvméghthead and a second light intensity control button on
0

said contr apparatus, said processor being responsive to both said first
and second light intensity control buttons. 24. The surgical |ight system

di t | aim 13 furth i ncl udi . i i d devi
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control apparatus to receive e0 canera pres st gnal and
sel ect cantranmuttorcontsaa caninulrappanatiisosaid prdcesson pealg msponsiviate biotiv said

control ling said _surgical . vide anera device. 25. The surgical |ight
systemf'é@@g’ldcﬁeﬁangigé?'&f?ﬂ% cpaﬁpﬁ@%nﬁcl uding a human readabl e display for
di splaying information relating to said |lighthead status signal and to said

vi deo canera devi ce.
24.  The surgical light system according to claim13further including a surgical

video camera device adapted to generate a video signal, wherein:

said processor in said lighthead is adapted to generate a video camera present
signal; and,

said control apparatus is adapted to receive the video camera present signal and
select a camera control algorithm from said group of algorithms for controlling said
surgical video camaera device.

25.  The surgical light system according to claim 24 further including a human
readable display for displaying information relating to said lighthead status signal and to
said video camera device.

26. A surgical light system comprising:
a lighthead coupled to a suspension arm adapted for mounting to a surface of a
surgical room;



26. A surgical light systemconprising: a |ighthead coupled to a suspension
arm adapted for nounting to a surface of a surgical room 20 a bulb in
said |ighthead; a processor in said |ighthead operatively coupled with the
bulb for controlling an intensity of light of the bulb and being adapted to
generate a |lighthead status signal oyepresentative of a software version of
execut abl e software code executed by the processor in the |ighthead; and, a
control apparatus configured to control said |ighthead and being in
operative bR &ald lighthGady sai d processor in said |ighthead, the control

apparatus r LA/ Sl y | : [ set, of
control al ggéﬁﬁt%ﬁgg?rrlﬁﬁéidngg@hgaagﬁgﬁé&%& %@dgé@ m@ﬂgﬁgg%nd@g@g'ﬁﬁiaght head
stat us intemsiy of dight enhthe bulbhgnd Beihd adhpiedatd gessrate ahightisdart satus signaf
control algorithns, said control apparatus belng adapted to selectively

downl od@PIRsERatveck ausalbvares versian of axesutable Soffware codeaexeited hycthe on
by sai gffeﬁ%ﬁ?ﬂhﬁi&ﬁﬁé&o%hgm head based on said status signal. 27. The
sy acc |

surgic hg to claim 26 wherein said control apparatus

i s adapted t®comndlodpparaiud configurgd:to/ eoatralNsaid lightreadadnd: beipgt incderapie
executed by the processor in the lighthead with a second software version of

execut AmmMusisation vith: said presessardnpsaid Highthead: dhe goplielagpraratus recriving
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executed by the processor in said |ighthead does not match said second

sof t warusin@the salested sqbeticapirel aigetithms: saidisontiolsapraratyst being Aslaptas 10s .
selectively download updated executable software code to said lighthead for execution

by said processor in said lighthead based on said status signal.

27.  The surgical light system according to claim 26 wherein said control
apparatus is adapted to compare said software version of executable software code
executed by the processor in the lighthead with a second software version of executable
software code executed by the control apparatus.

28. The surgical light system according to claim 27 wherein said updated
executable software code is downloaded from said control apparatus to said processor
in said lighthead when said software version of executable software code executed by
the processor in said lighthead does not match said second software version of
executable software code in said control apparatus.





