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SYSTEM Background of the Invention The present invention relates to the
sur gi cal wbiogltispgyy and accessory control arts. It finds pa&criusos/es4s9
application in conjunction with controlling the intensity of |ight
emanating fromlightheads in an operating room5 (OR) setting and wll be
described with particular reference thereto. It is to be appreciated,
however, that the invention also finds application in conjunction wth

controlling functions of other devices and is not I|imted to the
aforenentioned |ighting application. 10 Typically, in an operating room
setting, large, high [unmen output |ightheads are used to illumnate the

surgical site. At certain times during an operation, it s appropriate for
the surgeon to adjust the intensity of the light. For exanple, the surgeon
may prefer a nore 15 intense overhead light to illum nate the operating
region better, or the surgeon may desire to decrease the strength of the
over head |ight toERSONOMICHhEONTROESs 1dF A SVREIRALOLIGHAING [SY ST
situations, the overhead |anps are turned off conpletely so that snaller,

| ocal Iight 20 sources can be used or to hel p surgeons view nonitor

screens and ot her equi pnent .Bdckdntound easi tiye chmvewtsomn typical |ighting
systens are generally located in areas which are not directly accessible

to the surgeon, sucﬂ asrhen Bréeen?S 1&1tv%LntllemNafé1@i@§etoTou@é/msdlr@lqtc%rltI al
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5 (OR) setting and will be described with particular
reference thereto. It is to be appreciated, however,
that the invention also finds application in conjunction
with controlling functions of other devices and is not
limited to the aforementioned lighting application.

10 Typically, in an operating room setting, large,
high lumen output lightheads are used to illuminate the
surgical site. At certain times during an operation, it
is appropriate for the surgeon to adjust the intensity of
the light. For example, the surgeon may prefer a more

15 intense overhead light to illuminate the operating region
better, or the surgeon may desire to decrease the
strength of the overhead light to reduce the effects of
shadows or glare. In some situations, the overhead lamps
are turned off completely so that smaller, 1local light

20 sources can be used or to help surgeons view monitor
screens and other equipment.

Light intensity controls in typical 1lighting
systems are generally located in areas which are not
directly accessible to the surgeon, such as on a non-

25 sterile wall plate. To avoid potential contamination of
the operating site, the surgeon requests a circulating
nurse to adjust the non-sterile controls, as needed. This
consumes both the nurse's time, and the surgeon's

attention.



a distal end of a sterile handle of the Iighthead. A single push button at
the tip of the lighthead handle is 5 used to allow the surgeon to control

t he i nt erwDtog/0729¢ycl i ng through di screte intensity | evel sPariusogesake push

of the button. A primary di sadvantage of this system however, is that it
is very awkward to use. The hand nust be inverted in order to position the
user's thunb 10 under the push button onh 2 he bottom of the |ighthead
handl e. Additionally, the push-button nmechanismcreates surfaces where

bl ood can becone | odged, omaki teLil kzakhho Ory. d es
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provi ded.s Thaskdghtbnga3yswenthé ncdutesora lightdagaddinclkhei ngnaehetsiyng, a
| i ght source _dispas wi thin,the usi a.handl e carried by the_ 25
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intensity of light emtted by the I'ight 'source. 30 In_accordance wth
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further, functionally, the single push button allows only -
15 unidirectional light level cycling.
The present invention provides new and improved
ergonomic control methods and apparatus that overcome the

above-referenced problems and others.

20 Summary of the Invention

According to one aspect of the invention, a
lighting system 1is provided. The 1lighting system
includes a lighthead including a housing, a light source
disposed within the housing, a handle carried by the

25 housing, adapted for grasping for moving the housing to
selected positions, and a bezel. The handle is at least
partially spaced from the housing by the bezel. An
actuator on the bezel selectively adjusts an intensity of
light emitted by the light source.

30 In accordance with another aspect of the
present invention, a method of adjusting illumination
from a 1lighthead is provided. The method includes
covering a handle of a lighthead with a sterile cover and

“manipulating the handle to adjust a pattern size of

35 illuminated light from a housing of the lighthead on a

subject. The method further includes manipulating an

actuator through the sterile cover to adjust an intensity



of the illum nated light. The actuator is spaced from the handle such that
the handle is renovable fromthe housing w thout renoving the actuator. In
accor dancwowspianot her aspect of the 5 present inventi oRCTAISHI/QHIBY Ng
systemincluding a lighthead is provided. The |ighthead includes a
housing. A light source is disposed within the housing. A bezel extends
fromthe housing. A handle is rotatable.rglative to the housing and is at
| east partially spaced fromthe 10 housing by the bezel. An actuator is
associated with the zel, for a |ntenS|t of ht emtted by
the 1ight sGGrd%helﬁREEE&Pﬁéﬁf% ano?ﬂ%ﬁ %SE%EF flfhegp%?% eﬁFom

i nvention, at&&rghaaﬁlélghkﬂapphaatuSwishamalprQM;dedmovhﬁlblghhmﬁppaeatus
i ncludes a h i I| cat wi thin the housing. A handle
is carried %g%ﬁﬁ%9h§6§ingtf§%%§§%él |vgi%i%%§ﬂ§?£g light fromthe |ight
source. An actuator sellectidetgrdapest swibh i mnendiery ofspéctht efittée by
the Iightssoyreaenthe 2Avagtuahor 12 sRagel ikom Lhecband! sy such ddat of he

handle is renovable from the housing renpvi ng_the actuator. A
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control 17 cou I'S provi gonom C contr ol appar at us
i ncl udes at &@a§ﬂ dﬁéfa%@h@%@%nﬁnaﬂhénﬁéﬁéﬂtarééffk#gh%oﬁvibtﬁﬁnQYathe
function effegied Rwidhe controller. One advantage of at |east one

enbodi nent of the 35 present inyention is the provision of an ea5|l%
accessi bl e light intendfty *eFR¥Qpnce with another aspect e

present invention, a surgical light apparatus is
15 provided. The 1light apparatus includes a housing. A
light source is located within the housing. A handle is

carried by the housing for selectively focusing 1light
from the 1light source. An actuator selectively adjusts
an intensity of light emitted by the light source. The
20 actuator is spaced from the handle such that the handle
is removable from the housing without removing the
actuator. A cover is selectively mountable on the handle
such that the cover covers the actuator, whereby the
actuator is operable by applying pressure on the cover
25 adjacent the actuator.

In accordance with another aspect of the
present invention, a surgical light apparatus of the type
including a lighthead housing, a bulb located within the
housing, a lens, a handle adjacent the lens, a bezel area

30 between the handle and the lens, and a controller coupled
to the bulb is provided. An ergonomic control apparatus
includes at least one actuator on the bezel area for
controlling a function effected by the controller.

One advantage of at least one embodiment of the

35 present invention 1is the ©provision of an easily

accessible light intensity control.



WO 03/ 072995 PCT/ US03/05489 4 Another advantage of at |east one

enbodi nent of the present invention is that the intensity control

swi t ches wpa3jomas ed on the bezel area of a surgical |igirChasd3/oEsAnot her
advant age of at |east one enbodi nent of the present invention is that the
handl e is renovable fromthe bezel w thout the need for disconnecting
mechani cal or electrical connections between the intensity control
switches and the light source. 10 Still further advantages and benefits of
the present invention w ||l becaone appare t.o those of ordinary skill in
the art upon reading tI%\‘élOftS’IeIro\ﬁi%ﬁ'g?‘n%(ﬁ1 Fai rktea""tde 35 pt TN %‘f‘b?ﬂ?am PEf 8Fr ed
enbodi nent. theBr peesbascr iipvieot ioh t he Dthatngsh&heinnerntitgn caytrake
formin vari 8%§tc%%%p09§€t %[c?ékpceadrr apgergat %eoielco%gae“ £ a“QukgiXQE' ous
steps and arrangenents of steps. The draw ngs are only or & hd pur poSe of
illustrati ngléggf:@ielaéd enbodi nents and 20 are not to be construed as

limting 4he inventionangh@dRE shvahtagRelciant | Veayt e¥hOf cAbba SREARTor |
systemincluding a pair of |ightheads connected to a _suspension systemin

accordance WFPR anT eRBBHI REMETHf T helS| ti e 2BRRiERRE S Femavapde
view, in parfirah setid ornbetel oneiehotibe Ikihght hessts of of| GIRECINNELSURE 3 'S
an expl oded E}erﬁgegtcia\ie vioew of teré% iI iaght h%%dnofctl?l %BURE % FIGURE 4.is an
enl arged per 88 €A ew df tﬁé 01687el SRHTFErEP RembPERESSE Fi BDRE 3;
FIGURE 5 i s anpenspést icvatwicdwsefi tiche ssteaxd Itdie dowgdrt sfourRlc@®@JRE 2; FI GURE 6
s an enj@arged perspecidyavi e hetNeahafdifeand fezelnof ;a0 Y egpative

enbodi ment of a 35 lighthead according to the present 1nvention,
present invention will ecome apparent to those of

ordinary skill in the art upon reading the following
detailed description of the preferred embodiment.

15 Brief Description of the Drawings

The invention may take form in wvarious
components'and arrangements of components, and in various
steps and arrangements of steps. The drawings are only
for the purpose of illustrating preferred embodiments and

20 are not to be construed as limiting the invention.

FIGURE 1 is a perspective view of a lighting
system including a pair of 1lightheads connected to a
suspension system in accordance with an embodiment of the
invention;

25 FIGURE 2 is a side view, in partial section of
one of the lightheads of FIGURE 1;

FIGURE 3 is an exploded perspective view of the
lighthead of FIGURE 2;

FIGURE 4 is an enlarged perspective view of the

30 bezel and bezel membrane of FIGURE 3;

FIGURE 5 is a perspective view of the sterile
cover of FIGURE 2;

FIGURE 6 1is an enlarged perspective view of the
handle and bezel of an alternative embodiment of a

35 lighthead according to the present invention;



WO 03/ 072995 PCT/US03/05489 5 FIGURE 7 is a schematic view of a lighting
system and nmaster control unit according to another enbodi nent of the

i nventi orwORBGURE 8 i s an enl arged view of the control 5Ppansh3/efsstl GURE
7;and FIGURE 9 is a side sectional view of the bezel and handle nounted to

a gearbox of the

| i ghthead of FIGURE 1. 10 Detail ed Description of the

Preferred Enbodi ments Wth reference to £IGJURE 1, an overhead |ighting

system 10 suited

to use in an operating room illum nates areas of a

patient 12 undergoi ng r . - The system 10 i.llustrated_.in FLGURE .1
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such as asbeganobshawres A)dsally located above the ceiling. As will
be appreciated, the Ii%htin system 1Q may al so include other_ nedical

devi ces, such as

t ask
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minates areas of a patient 12 undergoing surgery.

system 10 illustrated in FIGURE 1 includes two
theads 14,.---16, which are suspended from a common
ting system 18 by articulated arm assemblies 20, 22,

ectively. The arm assemblies allow the lightheads to

- independently movable to a variety of positions

tive to a ceiling 24 and the patient. The lighting
em 10 is rigidly mounted to a suitable stationary
ort, such as a beam (not shown), typically located
e the ceiling. As will be appreciated, the lighting
em 10 may also include other medical devices, such as
lights, monitors, cameras, and the like (not shown).
Each 1lighthead 14, 16 includes a housing 28

including a dome-shaped cover or shell 30, a lens system

32,
ligh

through which the light shines from the respective

thead, and a handle assembly 34, shown in detail in

FIGURES 2 and 3. To maneuver a lighthead to a suitable

30 loca

tion, . a surgeon grasps a handle 36 of the handle

assembly 34 and pulls the 1lighthead to the desired

posi

toge

ligh
35 the

tion. The housing shell 30 and lens system 32
ther enclose a light source 38, such as one or more
t bulbs or fiberoptic member. A reflector 40 directs
light from the 1light source 38 through the 1lens

system 32. In one embodiment, the 1lens system 32

includes two or more lenses, which are moved relative to



system 32. I n one enbodinent, the lens system 32 includes two or nore

| enses, which are noved relative to WO 03/072995 PCT/US03/05489 - 6 each
ot her, towedpwzi he focus of the light on the patient, @CFUSIHY5489
decreasing or increasing the dianeter of the |light pattern on the patient.
VWhile the description  refers to lighthead 14, shown in FIGURE 2, it 5 w |
be appreciated that the description appligs_as well to lighthead 16. The
handle 36 is in the formof a generally cylindrical hollow shaft, which

may be wi dened or otherw se shaped at its _closed distal end 42 for ease of
10 handl i ng. €A uppEeTor pPoxdFdtStendhsr fReumarkil e thicdehdghto Ibor fahe 1 p

|44. hAhbeéeIh qjgtﬁmzﬁécheoﬁﬁﬁﬂys_m_ amlﬁﬁgn ogr.iﬁdﬁa%mgmdh@ndtiﬁ@le_ter |
|gt ea ousd n SUcC at | | S ocat Internedl ate t .Qousli n an
the handl e 36T  Bdfe exgﬁ%F%, PREEEDe) P t &Pt b he |igﬁgﬁgsd 631;19@15
bolts, screwsjesadhigdiiam -refers otheligstulieddblse- showhngnnFasYRES2., lin t he
illustrated epbodiyent, . faue e 1.qre : . aft . y4 t.0o t he
| i ght head;g as w .Ig]%e p}éesgéﬁggg }eﬁlagr é:glteerd%%[egllé&bﬁoaﬁgjl'lilggbggelwe%&

i ncl udes a frusstldediitedd &haped 20 distal end 52, which is adjacent to

or in contact with therdd pnddaet t3we handle 36 Therhand e;3§dnerally
rotatable, relative taﬁet hlg%ﬁ zel 50, about an_axis X throughTthe
f

|i ght head, t&YAdiNAEE4 o%i FhefFanp B8 ChThd BeanPe pat'i 6ERCEmarat i ng
fromthe |ighitheadviiss: tdtuspad] ast €édsby135etinvidsitdtzdl tded hemdker36asBYy of
rotating,the l.e 36, t.he tern size.of-the.illumnated .l.i ght. .on the
pati ent %:gn }%glmnl% 'ase%lj%ruxgé‘%lf easeld © %a?ﬁaﬁafieo%% nﬁ"ﬁé’dlteolwétdgﬁllsy
mount ed to tHe Ifigym h%aljimi‘a‘la sbii babey oposEtiibnbdovedlr dls openiteg § in
the bezel 50.oestnshoMBrndd b EWEURE fhe i dRAELINRC2E NshUR! bEGdgLal
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bel ow. A disposable sterile cover (Sshown 1 n phant and in

per specti ve \Hsem}pﬂapg@ggtﬁrmediate the housing and the handle 36.
For example, the bezel is mounted to the lighthead by

15 Dbolts, screws, adhesive, or other- suitable--fixing means
51. In the illustrated embodiment, four screws 51 are
used to attach the bezel to the lighthead, as will be
described in greater detail below.

The bezel 50 includes a frustoconically shaped

20 distal end 52, which is adjacent to or in contact with
the lip 44 of the handle 36. The handle 36 is rotatable,
relative to the bezel 50, about an axis X through the
lighthead, to adjust the focus of the lamp 38. The beam
pattern emanating from the lighthead is thus adjusted by

25 twisting the handle 36. By rotating the handle 36, the
pattern size of the illuminated light on the patient can
be increased or decreased. The handle 36 can be
rotatably mounted to the 1lighthead wvia a suitably
positioned central opening 53 in the bezel 50, best shown

30 in FIGURE 4, and described in further detail below.

A disposable sterile cover 54 (shown in phantom
in FIGURE 2 and in perspective view in FIGURE 5)
surrounds both the handle 36 and the bezel 50. Gripping
regions 55 of the cover cooperate with corresponding

35 regions (not shown) on the handle 36, to inhibit the
cover from falling off the handle and to resist relative

rotational movement between the cover and the handle,



surrounds both the handle 36 and the bezel 50. Gipping regions 55 of the
cover cooperate with correspondi ng 35 regions (not shown) on the handle 36,
t o i nhi biwotohe729¢dver fromfalling off the handl e and to PETIGSN3/0BALI Ve
rotational novenent between the cover and the handl e, WO 03/072995

PCT/ US03/ 05489 7 when the surgeon desires to twi st the handl e. The cover
54 has a sterile or highly disinfected outer surface 56 which the surgeon
can handl e repeatedly without risk of contam nating the surgeon's hands.
When the surgeon 5 grasps and rotates the handl e 36, the cover 54 rotates
along with t WBeRade SUReQIyyEeSi heF ulies tHigendhs INANENR i ndFRearoysge
portion 57, whai giaLoyeeselhecbase Hzghlgandlshdeéceédt Qﬁ;t@kﬂdé@rﬁﬁceaﬂd a

wi dened upper  portiqn i ch covers.ihe w denpe per_.portion 44 of the
10 handl o andTERE tdel S860EBRamATng TRIHT o PRERE At Bt ehoae of
plurality of cmm:bmanetswgt chés, anegkonastedhamdd he beﬁmln &Cbleof stuilrgeon

| i ght head ha er a agtuat e g rce
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to operate eReNgWvHesthA Ifeﬂrr@lem ai Mihfy seeer| dncdeldsisque gbpedephessi ng

the sw tches c&h&%%cfalie 1h SPOSRRIE £OVET, RfhicBPecdddLdl ke Atadeagh the
upper portion 58 of_ the _cover is suff|C|entI fl exi bl'e_ or movabl e such

that 20 preséiife TriaheCtolbe dfnttieht3 ?heagw fchvsiesEd) YBRgY t Rertion
operation of sighe ﬁm&lﬁth&foxbﬁﬂ@atthle Thedenwer pper pbetabiny 4orreed them a

t ranspar ent terial _so th ocations of the switches are readily

vi sible £ he%agpalguﬁﬁa %35 e@n es 60 are used to control the

intensity of the Iight Leg@rtatrlglgc*bmmlheihpght hreaains V§@n theclsuregeon
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is suitably position epress the swtches ont ove the
handl e. 50 of the lighthead handle assembly and serve as an

actuator for the 1light source 38. The control input

15 switches 60 are positioned to enable the surgeon to
operate the switches while maintaining sterile technique
by depressing the switches through the disposable cover
54. Specifically, at least the upper portion 58 of the
cover .is sufficiently flexible or movable such that

20 pressure on the cover adjacent the switches 60 allows the
operation of the switches beneath. The cover is
preferably formed from a transparent material so that the
locations of the switches are readily visible
therethrough.

25 : The switches 60 are wused to control the
intensity of the 1light emanating from the lighthead.
When the surgeon loosely grips the handle with the palm
and fingers of the hand, the thumb is suitably positioned
to depress the switches on the bezel above the handle.

30 The relative position between the switches and the handle
has ergonomic advantages and makes the switches extremely
easy to operate and convenient to use.

As shown in FIGURE 2, several sets 60, 62, 64
of the switches (four sets in a preferred embodiment) are

35 circumferentially spaced around the bezel 50 so that a
set of switches is readily accessed irrespective of the:

rotational position of the surgeon's hand. Additionally,



30 The relative position between the swtches and the handle has ergonomc
advant ages and nakes the switches extrenely easy to operate and conveni ent
to use. AFOIBOMI9I N Fl GURE 2, several sets 60, 62, 64 of pChAISs¥DI8NhesS
(four sets in a preferred enbodinent) are 35 circunferentially spaced
around the bezel 50 so that a set of switches is readily accessed
irrespective 'of the- rotational positi-omsof the surgeon's hand.

Addi tionally, WD 03/072995 PCT/ US03/05489 - 8 a transparent flexible
annul ar nenbra dfron I ' cogers:all of -the
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buttons operable for an. increnental increase_ _or decrease In the |I
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are 10 operatioveley scaniee®d neidt nacsight.abl e control ler 70, for exanple,
by suitable electrical wirin ontroller.is adaghed to rece%}\\%:

r

71 he
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supplied tofohre respecth Vveutiqgid cperadel88fof theihcghthradlt dntbeadjeust
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28, sugh as tgg?m%éegnrﬁ%gg (rﬁe)lf Itteh%lt ofi%gagg?{egﬁétgo%né%g,g%%ﬁi EP%???%ES’% in
FI GURE 3, ofepgessddrel sefvhefbe slatitons in t RBebeaisis0, bertepacedref rom

the |ightheadpldatlifcand @boedddLRl hyrigoanestiedpi20 theritied Mrbhe ror
enbodi nent of ~Fl RE 2, each set _of s(\a/vitches gg 62, 64 includes a first
eds
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to the respective light source 38 of the lighthead to
15 adjust .the _light intensity. .. The controller 70 may . be
located within the housing 28, such as between the
reflector 40 and the dome 30, as illustrated in FIGURE 3,
or located elsewhere, such .as in the bezel 50, or spaced
from the 1lighthead 14, 16 and electrically connected
20 thereto.
In the embodiment of FIGURE 2, each set of
switches 60, 62, 64 includes a first push button 72,
which, when depressed, causes an increase in the 1light
intensity between a low intensity and a maximum
25 intensity. When. the light emanating from the lighthead
is at its maximum intensity available, the controller 70
maintains the setting so that further pressing the
increase intensity button 72 has no effect.
A second push button 76 in each set 60, 62, 62
30 1is a decrease intensity button, which when actuated,
causes the 1light emanating from the 1light source 38 of
the lighthead to decrease in intensity when depressed.
When the lighthead reaches its lowest intensity setting
(a low level 1light), 1lightly depressing the decrease
35 intensity button 76 has no effect. However, if the
button 76 is held in the - depressed state for a

predetermined period of time, such as about 1-2 seconds,



mai ntains the setting so that further pressing the increase intensity
button 72 has no effect. A second push button 76 in each set 60, 62, 62 30
i s a decrwalg/ixmpensity button, which when actuated, cau®es/ushgod4sght
emanating fromthe light source 38 of the lighthead to decrease in
intensity when depressed. When the |ighthead reaches its |owest intensity
setting (a lowlevel light), lightly d_epye_ssi ng the decrease 35 intensity
button 76 has no effect. However, if the ™ button 76 is held in the
depressed state for a predeterm ned period of tinme, such as about 1-2
seconds, WO 0BeO7Zapst pePMUSE3/ 8485 switcher Ofdht sdredersdlvs stheched

of f. Preferabbytrbheerconty®l | eac¥éQadekuat es; an anbiept |i ghigrd0, 8o,
cont enpor aneousl

with switching, off the li.ghthe 14, he .anbi ent _ i ght
i s spaced erHPPéE‘pPFSHFﬁéﬁgYM, igk é:’tlf'det%”%ﬂgovi’ggs é?/eérgﬁg %&ﬁaﬁ;v% "room
i I l'um nati onThEl 6dBEehtsidwhtt hies asddcent dahttl8) 1hagisticeadi ¥4| yl6oapbed
with the unt i S ; t r. g or the anbient
| i ght ar egrgl ggoggg%%egﬁ%%%g& ll%rl‘?’ g%gggngggﬁné%?%ﬂ%\lﬂgggﬁﬁng one of the 10
| i ght heads 14 to of f bYIGH&Esel| dct afh®vWsengtthye ti mmbiept essi dahhl so80

swi tches of f jthe-9hhekhiahthaah b, wiegar dhess dfuddihfurspitehnt @gsity
setting. O her arrangenents_are contenpl ated. For  exanpl.e, ‘sustained

hol di ng of tAetABEPBaNRK t LACFBIPBF &CFi ridte t PRELIEB  periddt, @F%. 2156ne

<(:| 1) "SECon?conS‘éﬂanhgédef-IhUS?né hérgibaaiﬁléhatecbvl'i;jtgiﬁhe@doilé, i ]lctﬁe (
epressio r, addi tignal] se t e tinme peri €. g, .t to, f.our (2-
4) secon]cfg, ﬁ&?ﬁgth"‘gsm lrlgofjc?heoffgﬁf%eatg’se a§§§@i(:§taerb < V\,ilteﬁg}tgﬁlé’ c6AfFol I er
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programed i nt the controller software and are adjustabl e”by changi ng or
nodi fyi ng t harsaPeREEELSAl B¢ naR NP latpdd ¢ j meFor example, sustained

holding of the decrease button 76 for a first time

15 period, e.g., one (1) - second, -switches off. just the
associated lighthead 14, while depression for an
additional selectable time period, e.g., two to four (2-

4) seconds, turns off all of the lightheads associated
with the controller 70 and turns on the overhead ambient
20 light 80. The selectable delay interval time periods and
other system parameters are preferably programmed into
the controller software and are adjustable by changing or
modifying the software. Alternatively, the time
intervals are selectable from an input device associated

25 with the controller 70.
The buttons 74, 76 are suitably marked as
desired with a visual indicator 81, such as a plus (+) or
" minus (-) symbol, as shown in FIGURE 2 to denote their
function. Preferably, the buttons are molded with raised
30 indicators to provide for ready tactile recognition when
the lighting level is low. The tactile differences also
assist the surgeon in distinguishing the buttons when
attention 1is focused elsewhere. Alternatively or
additionally, as shown in FIGURE 6, the two buttons 74,
35 76 are shaped differently (oppositely pointing triangles
in the illustrated embodiment) , to facilitate
identification by touch. Each of the buttons 74, 76 has



intervals are selectable froman input device associated 25 with the
controller 70. The buttons 74, 76 are suitably nmarked as desired with a

vi sual i mepD@avm99Bl, such as a plus (+) or mnus (-) synpaT/USA30BRDWN i N
FIGURE 2 to denote their function. Preferably, the buttons are nolded with
raised 30 indicators to provide for ready tactile recognition when the
lighting level is low The tactile differgnces also assist the surgeon in
di stingui shing the buttons when attention is focused el sewhere.
Alternatively or additionally, as shown in FIGURE 6, the two buttons 74,

35 76 are shépé@%ﬁ?qe%%ﬁ%??t?ﬁpﬁésﬁVeFQHMQQR¥QEf%GSe&Eﬂ%%Slﬁh/thefor

illustrated giedidEing arit%rfs’iﬁ:lyl iitratrgie iidanidtraaid @mﬂ&aﬂr@a&h . Each of
the buttons 74, 76 has vg%g? 72995 PCT/ US03/.05489 - sgg )
i ndi cator 81 (v for ded® Wt ersi tSFPH 307 ?ﬂ%?%as?ﬂthhte itySin
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preferably readll di sti ngui she both visually a in by 10 touch, from

t he ot her swifthe helﬁtpﬁé|§W%Rﬁn%ﬁeﬂﬂ'eﬁﬁodlnﬁh? PPWF§(ﬁW#%¢bn§2|ﬁscolor
(e.g., red, @MeﬁblﬂrWﬂlﬁ}F od & thien Gl S 1S Héth761Qﬂdlm9$aﬁddhhf%ent
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control othelsymbol portion 84 is included in the center, for visual
15 .. and-tactile_distinction. ..In-one embodiment, the power
button 82 acts as a toggle switch. If it is depressed
when the lighthead 14 is on, it turns the lighthead off.
If it is depressed when the lighthead 14 is off, it turns
the lighthead on. In the illustrated embodiment, the
20 power button 82 has the ability to control other
lightheads 16 and/or other equipment as well. If the
lightheads are on, and the power button 82 is depressed -

and held in a depressed condition for an extended period,
then all the lightheads . 14, 16 are turned off by the
25 associated controller 70. If the lightheads 14, 16 are
off, and the power button 82 is depressed and held, all
the 1lightheads are turned on. For example, all the
lightheads are toggled if a power button is held for two
(2) seconds. The time period for the function delay can

30 be adjusted as desired.
The controller 70 is adapted to receive input
signals from the buttons 74, 76, 80 and respond to those
. signals to regulate the power to the respective lighthead
light source to effect the desired operational function.
35 In one embodiment, additional control means, such as push
buttons 86, 88 are provided and are similarly connected

to the controller to control devices and apparatus other



| i ght heads 16 and/or other equipnment as well. If the |I|ightheads are on,
and the power button 82 is depressed and held in a depressed condition for
an extendwo operivesi, then all the |ightheads 14, 16 are t@®cmasopéf48by t he
25 associated controller 70. If the lightheads 14, 16 are off, and the
power button 82 is depressed and held, all +the |ightheads are turned on.
For exanple, all the |Ilightheads are tagghed if a power button is held for
two (2) seconds. The tine period for the function delay can 30 be

adjusted as desired, The controller .70 i s adapted. to_receive input _signals
fromthe but ttg‘ﬁ? 7khe7gas86ch eldes&&r%lt?’(?agho%d’si §fal sTPB r%gﬁ‘lnﬁ}‘é't he
power t.0 thevridgepectiuwkd,i gincheathed igghtipgemtce to effect the desired

operational function. I : odi ..addi tional r.al an such
as push buttons 86, 8§§Iaer gpl%?%%/? ed‘ig%g@%% g]:jflm ‘?@% ﬁwgg%tr}llee%t'eic?' tZ?f he
control | er t &2comtr sheddveees afd Bppasgvesadt RIvVand ByP729d5irst, it

PCT/ US03/ 95489 1 owsl l nd hanikheeassasi gkeddvaghidhiesd sueh @sin f enegxsiel e,
vi deo, audi o, and ot her equipnent. The _physical |ocation of the swtches

74, 76, 82 OFPERe BRFIOBOSRaSlis vt afl al0sHP HYeSeF A8t cqver 554 PBAs t he
swi tches to k@usoveredaby thaiddiide fl exebl esugyare pofieda 5& Hf thable

di bl teri.l 4 and t.h [ tside the steril Leld t
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it pernmts assechani cat separidtd om betabeenidele $6phaadlienarietveer i ghthead
to allow g hehandle 30t ere 1{eAthlyar RPVAPLS, LD Uhe brzehsSGo Phacing
eze themto

all the “electrical connectionswthin the region_allows
remai n Wi th teediilyht henevaklahdirahethandtezel ebBved Popcisgerdl] zibheon.

The handl e canethys 2 leosubi-ectbed tQitrpgatesk hikther | R)ion allows
Loeri 1 eati o BracEsSe e (UL, PPRLTG L1k of, dqede L2 Shect[Leal
removed for sterilization. The handle  can thus be
15 subjected to repeated high-level. . sterilization processes
without posing risk of damage to electrical components.
Third, ©placement of. switches on the bezel 1is an
ergonomically beneficial arrangement .on a surgical
lighthead which allows for ease of operation. The handle
20 36 can be loosely grasped while the switches 74, 76, 82
are comfortably activated using the natural motion of the

upwardly extended thumb.
The location of the buttons 74, 76, 84 on the
bezel 50 allows the entire handle 36 and bezel 50 to be
25 covered by a single disposable sterile cover 54. The
preferred cover -54 . is thin and easily slides over the
handle 36, covering the entirety of the exposed portions
of the bezel 50. This allows the surgeon to have
immediate access to the 1lighting controls through the
30 sterile cover while maintaining a sterile operating
field. The cover, being disposable, is simply discarded
after a surgery. The sterile cover 54 provides an
interface between the sterile field on one side of the
cover and non-sterile items on the non-sterile bezel 50.
35 The bezel controller 70 is preferably separate from and
not part of the removable lighthead handle 36 and need

not be sterile.



ergonom cal |y beneficial arrangenent on a surgical |ighthead which allows
for ease of operation. The handle 20 36 can be | oosely grasped while the
sSwW t ches W0'03/07995 82 are confortably activated using thePoatusoabs48oti on of
the wupwardly extended thunb. The | ocation of the buttons 74, 76, 84 on the
bezel 50 allows the entire handle 36 and bezel 50 to be 25 covered by a
singl e disposable sterile cover 54. The preferred cover 54 is thin and
easily slides over the handle 36, covering the entirety of the exposed

portions of the bezel 50. This allows the sur i d| ate
access to the lighting r&esfetrmgh & 35g g*‘f&ﬁ?%g‘gover a
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i s preferabl y3gpar abgvEhoanand o not; Har bng mdcfé@vableoﬂﬂl%ﬁ V@éﬂehandle
36 and need not be sterile. WO 03/072995 PCT/ US03/ 05489 -
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panel) and select one of the lightheads. The operator

15 can then use the intensity switches. 100, 102 to vary the

intensity of the light output on the selected lighthead.

The intensity switches 100, 102 may be toggle switches

which operate in a similar manner to intensity buttons

74, 76, sending signals to the controller 70. Either one

20 of the switches of the master control unit 90 and the

switches of the 1lighting control input means 60 can

override the instructions of the other by being the

latest in time to send a signal. . A series of illuminated

LED bars 104 associated with each 1lighthead on the

25 display screen 94 provides an indication of the intensity

of the light between zero (no bars illuminated 2), as in

the case of lighthead No. 2, and maximum intensity (seven

bars), as in the case of 1lighthead No. 1, in the

illustrated embodiment. A function 106 1labeled "all

30 1lights" allows all of the lightheads 14, 16 to be set to
the same setting.

As shown in FIGURE 8, communication cables 110,

112 extend between the master control 90 and the

controller 70 in each 1lighthead for carrying signals

35 therebetween. For example, when the controller 70 of one

lighthead 14 receives a signal from the switch 76 to

switch off the bulb 38 and also that of the other



15 can then use the intensity switches--100, 102 to vary the intensity of
the light output on the selected lighthead. The intensity sw tches 100,
102 may bwotoegrdIes swit ches which operate in a simlar mamoEUSHP0I484 ensity
buttons 74, 76, sending signals to the controller 70. Either one 20 of the
swi tches of the master control unit 90 and the switches of the lighting
control input means 60 can override theiBnstructions of the other by being

the latest intine to send a signal. A series of illumnated LED bars 104
associated w t hgad di Y. S 94 proyides, an
i ndi cation ofht@r?gt%lce%den?t Of&%ﬁ@@ﬁ% %&?ésaean éz;{e ngobggs " F’ﬁ‘ranrnat ed

2), as in tlondgsd oMmiy gShQ hewlifb. 12 taye resbanadl® |trh%n<§<i>1tl§/r<(>kbmenof

bars), as infe qa%g%tq{eela ght fieadoNo gyl ¢ chh toff% idHIstpaiied spbodigent. A
function 106 Iabel "all 30 lights" allows all of the _|ightheads 14, 16 to

be set to tHéEEktti B ASSSREWFIH TGUREL B, 980mhAf caieml tables
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each |ighthead far carr t her eb tvveen exa en the
cont ol Por | 76567365 017 APRBLETAaSPERs: 08 SHRatanbi A ddm Thebush EASTs (o
switch off trtélebucbpeﬁstangl algon t hat roft t héuoghdér MO 03rRBE2985 for any
PCT/ US03/ 0548 gnjl%léaélghtl%ﬁﬁqhhl%f the controller sends a signal to the

master control” unit in turn signals the controller of the
li ght head 16 to swit chBof fwaheobulexagmlchat FIGYRES hda@ndrhe Aadustrasst r ol

unit 90 apso tsiéyn@uﬁjé@@ erambiosnlc |didrS0s t 9nsW t §Ps08m These 0%&%' ons
are carried_qu | t aneously or substagtl ally so such that

th
operating rodm3 Splifrgetf | A¥8aPRHBES 4 &P é‘nfo“g‘i%l}f‘fk&a}ﬁol @Flgf-ﬁ‘eof
time. By way safppexanplystdnd ASRES E andk8 ]Jllgihﬂ:stm eandOat h]@gﬁtlb;aadt 124
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common hub 120 by arm assemblies 128, 130. It will be

15 appreciated that these and a .variety .of other components

may all be controlled from the master control unit 90 as

well as having separate, independent controllers
associated with each component 14, 16, 122, 124.

With reference now to FIGURE 9, and reference

20 also to FIGURES 3 and 4, the bezel 50 and handle 36 are

assembled on the 1lighthead, preferably as follows. The

lighthead is fitted with a gearbox 140, which extends

below the lens 32. A handle subassembly 144 is mounted

to the gearbox 140. Specifically, threads 146 on the

25 handle subassembly engage corresponding threads 148 on

the gearbox 140. The bezel 50, with the membrane 66

attached, is mounted to a stationary housing 150 of the

gearbox 140 using the screws 51 or other suitable fixing

members. Keyhole slots 152 are formed on an inwardly
30 extending rim 154 of the distal end 52 of the bezel,
adjacent the opening 53, best shown in FIGURE 4. The

slots 152 receive the screws 51 therethrough.
The wiring 71 from the bezel actuators 60 is
connected with the controller 70. The handle subassembly
35 144 extends through the opening 53 in the bezel and is
exteriorly threaded at 156. The handle 36 is interiorly
threaded. with corresponding threads at 158 which



support system 18. A task light 122 and a lighthead 124 wth a canera
attachnment 126 are al so nounted to the comon hub 120 by arm assenbli es
128, 130.wDto3nid9bs be 15 appreci ated that these. and a varipemyusod/ozasher
conponents nmay all be controlled fromthe master control unit 90 as well
as having separate, independent controllers associated with each conponent
14, 16, 122, 124. Wth. reference now to;gl GURE 9, and reference 20 also
to FIGURES 3 and 4, the bezel 50 and handle 36 are assenbled on the

| i ght head, pr as follows. .The _lighthe is fitted with gear box
140, whi ch eiﬁ\g oW SRFT erfdies2 thﬂe%gﬁdl gggubg&e%glleywmifdig nodnt ed
to the gear baoubd®Ed anrecu}fe Clahhd] e t dwlesmckse iy 014 he Pbhe hangdl é4subaskenbl y

engage corre go%' d reads. 148, 9. {@elgseatpl?%xhé«égs g?etﬂszs gg \gﬁtﬂh

t he menbr ane ached, i's noun Bd i onary ou5|ng
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sl ots 152gar %‘Jr%rlfl%ﬂ Oihélnst@%w' ¥odarexhend ngdrdy 14 9&3 Eﬂs ﬁhﬁliﬂle end
52 of the bezel acent @gnlng 53, best shown in

slots 152 recé v%m?h egéllev%o 51 Ther adegh3 © TRENWIRS nﬁeﬂlwoﬁ?ﬁﬂ‘ﬁ@eéezel
actuators 60 firom caneeq{aﬁdimtbubagséaaupolﬂﬂ 7@orTh§téua1mIi@t§i&a,SSb§vbly
35 144 extends .thr.o 0 in in the beze nd_i.s erior |
threaded at T562 r%’Ilﬁie-qgrE TdI'E rg(gﬂ? 9? %ﬁ?rb?‘-ﬁ/e }lel ggﬁaadﬁn ?ﬁECSFPES%Bﬁdi ng
t hreads at 158bassEmbAY O37EERBO5 FECT/ USOB/ 05489 - 14 threadably engage
the threads 156 as the andl eyis d’g%hgg 4.
The lip 34 at the upper end o% t and| e %er simﬁ ﬁgggsaé?eenﬂéxgééem
51 and is séft.edyahardlenhand U@Iasé*ﬁfﬁlbgy o044 heciyel . ceNERWangy thehe

sterile coverro'iﬂadls)rpu%eﬁh@ngbarbeﬁ hand| &nh i anpln begeh, 584jtheshandl e 36
can be readil rerm fromthe_ handle s bassgg Té 144, for sterlllzatlon
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by rotating Itehet o- tRenGEYR the t#FRa tProRpEAgnt - This

adjustment may be achieved by adjusting the position of
15 .the lamp -38_relative.to the-reflector 40 or by adjusting
the focusing of the lens system 32.



subassenbly threads 156. 10 When the surgeon grasps and turns the handle
36, the handl e and subassenbly 144 rotate, conveying the rotation to the
gear box IWO0,03f09eh, in turn, adjusts the focus of the |i goa/dSopoessshe | anp
38 on the patient. This adjustnment nay be achi eved by adjusting the
position of --15 -the lanp _3-8 relative to the reflector 40 or by
adjusting the focusing of the Iens system 32. WD 03/072995 PCT/ US03/ 05489
- 15 Having thus described the preferred enbodinents, the invention is
now claimed to be: 1. A lighti n% system (10) conprising a lighthead (14,
16, 124) incl udi ndi@ Hsusiiige ¢98§T18ed; bR’ Boafeered 38nbariperEd  withisi n
the housing, iangrac i@ndle (@b)clLied etb e  he housing, adapted for
grasping for moving 5 the housing to selected positions, the lighting
system characterized by: a bezel (50), the handle being at |east partially
spaced fromthe haousi nd? byightibgzedystaawd 4&h0hctcwatoei si6Q, £21ighkhead hﬁ
bezel, for el ggtivelyy adl ustizng.an i ity I i ght Lt t he
| i ght source.laf.s' TES'I [ gﬁ%éi ng s s_ter‘r?o_;é C%II?%%%.& ' f‘géz he%1 & g?r]%p%%ﬁ@zégd by:
the actuator (3l udlifposed eadthdme Shet chopgangye)and ora sdlagtliavel (B6)

adj usting thedmtensiby @hel iHis o {t 8dapbelY rble JiHPiRPUESE dving
i ncrenment al agq)unhs. 3. The |i ghtl ng system of either ¢gne of preceding
claims 1 and 2€ f GPEASPICHE aSFERFES DRPSHEt i r ofPEr YTt Bier &iskeny

coupl ed bet wegmatdererictadatinr: and the |ight source and adapted to control
(0 o 12 O GO et LROmADA L B0 pouorLd foe BRI A
characteri zeddnced from the housing by the bezel; and
an actuator (60, 62, 64) on the Dbezel, for
10 selectively adjusting an intensity of light emitted by
the light source.
2. The lighting system of c¢laim 1, further
characterized by:
the actuator including at least one switch (74, 76)
for selectively adjusting the intensity of light emitted

5 Dby the light source in incremental amounts.

3. The lighting system of either one of preceding
claims 1 and 2, further characterized by:
a controller (70) operatively coupled between the
actuator and the light source and adapted to control the
5 intensity of 1light emitted from the 1light source in

response to actuation of the actuator.

4. The 1lighting system of c¢laim 3, further
characterized by:

the controller being adapted to modify the intensity

of light emitted from the 1light source in response to

5 successive actuations of the actuator in predefined

increments of light intensity.

5. The lighting system of either one of preceding

claims 3 and 4, further characterized by:



the controller being adapted to nodify the intensity of light emtted from
the light source in response to 5 successive actuations of the actuator in
pr edef i neao i3nTesrent s of light intensity. 5. The |ighti n@CIHso&05484 ei t her
one of preceding clains 3 and 4, further characterized by: WO 03/072995
PCT/ US03/ 05489 - 16 the actuator including: a first swtch (74),
actuation of the 5 first switch increasijg the intensity of the |I|ight
emtted fromthe light source a selected anount between |ower and upper
intensity Ilevels; _.and aEsecond. SV\it(%h é.76), actuation of the 10 second
switch decreasi ng The TRTERSPT yIBF ¥ 91 ight enitted fromthe Iight source
by a selected anobunt betweenstupperitarid | GWEr, iatttergiiton | efel $heb. The

[1gnting system ofehal M doty t Bfe,o60ARACEId Zod Dy Lhe gpntigl | er
switching off the [1ght source in Tresponse to a prolonged actuation of the
second switch 5 v#éi‘guhti‘: hemi ht edsifepmofthiehel 1Gkfht sperae aheellewsed ntensity

level . 7. The |ighind@nsystrmwlerel tTefepne o0y cl @pdr S i_zﬁryén@,iitfyurjt her
characteri zed by:e]gehe controller applying power to ‘an anmbient |i1ghting

devi ce (80), spacetF¥§b™i t#1ighthead, in response to a 5 prol onged
actuation. of the secomnd swdmid weentithe i(mspnsidyc@dcidhe |dMhtcHes at the

| ower intensity |eve . .Th ighting systemof .cl.aim.6, fugther

char act errllszed by: %l%éeoré%ntg‘r'%?lcér appl |Snlgngpo%? A i%it t%1e| ghting
devi ce in responseliaht heepiot edgetirawt uaheonloght5 shersecoby swi tch
substantially si midanequs!y adtht between wupper and lower

intensity levels.

6. The 1lighting system of c¢laim 5, further
characterized by:

the controller . switching off the 1light source in

response to a prolonged actuation of the second switch

5 when the intensity of the light is at the lower intensity

level.

7. The lighting system of either one of claims 5
and 6, further characterized by:
the controller applying power to an ambient lighting
device (80), spaced from the lighthead, in response to a
5 prolonged actuation of the second switch when the

intensity of the light is at the lower intensity level.

8. The lighting system of c¢laim &6, further
characterized by:
the controller applying power to the ambient
lighting device in response to the prolonged actuation of
5 the second switch substantially simultaneously with
switching off the light source.

9. The 1lighting system of any one of preceding
claims 5-8, further characterized by:

the actuator further including:



switching off the Iight source. 9. The lighting systemof any one of
preceding clains 5-8, further characterized by: the actuator further

i ncl udi ngwowW®0@3»9072995 PCT/ US03/05489 - 17 a third sw PCh/US8R)5489
actuation of the 5 third switch turning the light source off when the

| ight source is on, actuation of the third switch turning the |ight source
on when the 1light source is off. 10. Fhe7l kghting system of any one of
preceding clainms 1-9, further characterized by: the handl e being rotatable

relative to at |east one t(cjpl:‘n@e slgﬁ_zt%l iq%t) he hou§LRgonlloeTheyli ghting

system of any one of preceding clali further characterirzed by: the
handl e befng renpkdbire fewhiehetnrghitiedle WighsutSYIRTOMMEEL Whgnel ectri cal

connections bet wegmet e gifr agbyALOT i8Ndnt, he dthahtti cipWs£eend2chibg i ghting
systemof claim2, further characterized by: a second |ighthead (16)

i ncl udi ng a seconé" nGUTRIBEconee | i LsofiPBECEi s%sé’gie\ﬁ t 'R t he
second 5 |ightheaddgmusidi,ceands Wrer.ein: the controller (70) is

el ectrically coupled to the second |ight source and is adapted to control
an intensity of light emtted fromthe second |light source in response to
sel ected activati am®.of TiHee adpbatiop. 4@stdhe dfi ghniyngosey staem pteckdingl?2,

further charactierd zed by, the seqpnd ddghthepd.i.ncl uding a second

act uat or, operatlvel-y connected wth the second 1ight source by a 5

second control | er theorhagti it PagnantPReEABIL ey Yo Atilgit t<hidt eliedstt pae
second |ight younee beagh 2fd tthe fHdudimnd second actuators bei ng operable

to swtch off the |ight
11. The 1lighting system of any one of preceding
claims 1-10, further characterized by:
the handle being removable from the 1lighthead
without disconnecting electrical connections between the

5 actuator and the light source.

12. The 1lighting system of claim 2, further
characterized by:

a second lighthead (16) including a second housing;

a second light source disposed within the second

5 lighthead housing, and wherein:

the controller (70) is electrically coupled to the
second light source and is adapted to <control an
intensity of light emitted from the second light source

in response to selected activation of the actuator.

13. The 1lighting system of c¢laim 12, further
characterized by:
the second lighthead including a second actuator,
operatively connected with the second light source by a
5 second controller, for adjusting an intensity of 1light
emitted by the second light source, each of the first and
second actuators being operable to switch off the light
source of the lighthead associated with the other of the

first and second actuators.



source of the |ighthead associated with the other of the first and second
actuators. WD 03/072995 PCT/ US03/05489 - 18 14. The lighting system of
ei t her orwomB/ometedi ng clains 12.and 13, further charactemiusesiodag? t he
first and second |ightheads being each nounted to a common support (18) by
an articulated arm (20, 22). 15. The lighting system of any one of
preceding clains 1-14, further characteripged by: the actuator including at

| east one switch 86, 88 for controlling operation of at |east one of the

rou 5 consisting of video, equj pnent (126) .and audi o equi pnent. 16. The
?i ghltoi ng system ofl%cl aiTheL, 1§ q"t)n& S¥R ?rﬁc%’& iezlé%‘edﬂlzorbeqs?grpf'ﬁcé V8P (54)
sel ectivel y miunitebdlle emd he, Handilerandhdezrslersinsd tdyat the cover covers
the actuator, 5 the apfyafor n*&e'é‘&dp%oeri‘?{;ﬁnh@é?gggeti?{‘% C%é’&‘;- %Znt%@e.
cfarns 1-16, t erized

i ghting system of "any one of 'precedi ng er charac

by: a gearboxd e davmesi myrdwrt i @) yomn ke tighatesbame, (20he 2¢0ar box
bei ng nmounted to the housing; 5 a handl e subassenbly nmounted to the
gearbox, rotation of the handl e being conveyed to the gearbox by the
handl e subassenbl W5 t he"ifandigh§dbes sendt §mextfendiilg ORfir fghPaRCEFERPNg i n

the bezel, thadianrdlie el mirdeO@Bkina it kg, 4 he handl e subassenbl y.
18. The lighting stemof claiml17, furthe characteri zedst%: ge 88
) ni%)

| i ght head housi ng Sitcl AGFRRCET r eAGBPY 40) dFE°%a PBRs S
rotation of tflee haodteothusgngrehet iongeaf bex tleamxl ushet ke puse t geoupf one

ther eby o) uStrd The T hus o AT AL R A PR
preceding clainms 1-18, further characterized by:
16. The 1lighting system of claim 1, further
characterized by:
a sterile cover (54) selectively mountable on the

handle and. bezel such that the cover covers the actuator,

5 the actuator being operable through the cover.

17. The 1lighting system of any one of preceding -
claims 1-16, further characterized by:

a gearbox for focusing the light £from the 1light
source, the gearbox being mounted to the housing;

5 a handle subassembly mounted to the gearbox,
rotation of the handle being conveyed to the gearbox by
the handle subassembly, the handle subassembly extending
through an opening in the Dbezel, the handle being
removably mounted to the handle subassembly.

18. The 1lighting system of «claim 17, further
characterized by:

the lighthead housing including a reflector (40) and

a lens system (32), rotation of the handle causing the

5 gearbox to adjust the position of one lens of the lens

system relative to another 1lens of the 1lens system,

thereby adjusting the focus.

19. The 1lighting system of any one of preceding

claims 1-18, further characterized by:



WD 03/ 072995 PCT/ US03/05489 - 19 the controller (70) being operatively
coupl ed between the actuator and the |ight source and controlling 5 the

i nt ensi t ywofo3t9% i ght source in response to an actuati orCafuspressact uat or .
20. A nmethod of adjusting illumnation froma |ighthead (14, 16, 124), the
met hod conprising covering a handle (36) of the lighthead with a sterile
cover (54) and manipulating the handl e tq adjust a pattern size of 5
illumnated light froma housing (28) of the lighthead on a subject, the

met hod characterized by: ni_pylatin n actyator (60) through the sterile
cover to adj ust aﬁﬁﬁﬁteﬁgg?§°§#the i EEQG'IiéRR€at%Y%;gctGSPQ fFei ng
spaced from thesveerd| ehe 2dctTheonrebhddtbé tlighm 26urter ther cehatradtiemhigzed

by: the agtu ej i tLaened, pnt iate_the .hous] nd the handl e
stch that ot he Randrs P h 625 FIER | Retste: 8 v tHGIETS eribyi 4G e

actuat or, theqrtHoPT h Here iaetualiony, prior to the step of covering the
handl e: sterilizing the handle; and nounting the handl e on the |ighthead.

20. A method of adjusting illumination from a
lighthead (14, 16, 124), the method comprising covering a
handle (36) of the lighthead with a sterile cover (54)
and manipulating the handle to adjust a pattern size of

5 illuminated light from a housing (28) of the lighthead on
a subject, the method characterized by:

manipulating an actuator (60) through the sterile
cover to adjust an intensity of the illuminated 1light,
the actuator being spaced from the handle.

21. The method of claim 20, further characterized
by:

the actuator Dbeing positioned intermediate the
housing and the handle such that the handle is removable

5 from the housing without removing the actuator, the
method further including, prior to the step of covering
the handle:

sterilizing the handle; and
mounting the handle on the lighthead.



