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(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 o©of other devices and is not
limited to the aforementioned lighting application.

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
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 soc that smaller, local light
sources can be used or to help surgeons view monitor
screens and other egquipment.

Light intensity controls in typical lighting
gsystems are generally located in areas which are not
directly accessible to the surgeon, such as on a non-
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.
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Wmch .the lightrintensity control is Iocated on a distal and of a SL¢
handl e of the lighthead. A single push button at the tip of the Ii@
handle is 5 used to allow the surgeon to2centrol the intensity, cycling
through discrete intensity levels with each push of the button. A primary

di sadvantage of this ~ yStemse r,.J(}O\Q@overG 4|0§ Bg.‘?t fi#ciosse ery ﬁ%vgf%to use.

The hand nust be inverted in o t'o.pgos e use under
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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 is provided. The lighting system

includes a lighthead inc¢luding a housing, a light source
disposed within the housing, a handle carried by the

25 housing, adapted for grasping for moving the housirig to .
selected positions, and a bezel. The handle is at least
‘partially spaced from the housing by the bezel.  2n
actuator on the bezel selectively adjusts an intensity of
light emitted by the light source. The actuator includes

30 first and second switching means. Actuation of the first
switching .means increases the intensity of the 1light
emitted from the light source a selected amount between
lower and upper intensity levels. Actuation of the second
switching means . decreases .the intensity of the 1light

35 emitted from the light socurce by a selected amount
between upper and lower intensity levels.
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AUG 2006 2a 10 15 in accordance with &fot her aspect of the present

invention, a nethod of adjusting illumnation 20 froma lighthead is

provi ded. The nethod includes covering a handle of a lighthead with a

sterile cover and manipulating the handle to adjust a pattern, size of

illumnated light froma housing of the |ighthead on a subject. The nethod

further includes manipulating an 25 actuator through the sterile cover to

adjust an intensity SUBSTI TUTE PACE fIKWOM .1 16 4°A AL, 0 7 AUG 2006 WO

03/ 072995 PCTfUS03/05489 3 of the illumnated |ight. The actuator is spaced

from_thé& handl e such that the handle is renovable fromthe housing w thout

removi ng the actuator. In accordance with another aspect of the 5 present

invention, a lighting systemincluding a lighthead is provided. The

| i ght head i ncludes a housing. A light source is disposed within the

housi ng. A bezel extends fromthe housing. A handle is rotatable relative

to the housing and is at |least partially spaced fromthe 10 housing by the

bezel. An actuator is associated with the

10

15

In accordance with anether aspect of the

present invention, a method of adjusting illumination

20 from =a lighthead 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
illuminated light from a housing of the lighthead on a
subject. The method further includes manipulating an

25 actuator through the sterile cover to adjust an intensity
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bezel for adjusting an intensity of light emtted by the [|ight sour
accordance wi th anot her aspect of the present invention, a surgical
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for selectively focusing light fromthe |ight source. An actuator
selectively adjusts an intensity of liglt -emtted by the |ight sour
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In accordance with another aspect of the

‘present  invention, a surgical 1light apparatus is

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 light
from the light source. An actuator selectively adjusts
an intensity of light emitted by the light source. The
actuator is spaced from the handle such that the handle
is removable from the housing without removing the
actuator. A cover 1is selectively mountable on the handle
such that the cover covers the actuator, whereby the
actuator 1is operable by applying pressure on the cover
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
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
present invention is the ©provision of an easily
accessible light intensity control.



the present invention is that the handle is renovable fromthe bezel

wi t hout the need for disconnecting nechanical or electrical connect ilbhaUG 2006
bet ween the wooiemssty control switches and the |ight sopdiegsosdsdseSt il |
further advantages and benefits of the present invention wll becone
apparent to those of ordinary skill in the art upon reading the follow ng
detail ed description of the preferred emaodi nent. 15 Brief Description of
the Draw ngs The invention may take formin various conponents and

arrangenents of conponenisothdidabiaytddeOE ast eass@ruhearemaeeﬁam sofof steps.
The draw ngs ar on%¥eséﬁ){ t;h gagy{&?sqsofth;é uscthratt ,?erpsﬁf reg nl‘oodl ment s
tin I nven

and 20 are not goconst ru er s a
perspective vi &yisFhgs| iagst i IRFatefdstadm tf'l?ﬁﬂ BGF?—\Jg arpaj ofofa | B’gm#@dds
connected to alighgpenaion systemin accordance with an enbodi nent of the

i nvent | 5 Fl GURE 2 | Lde .vi ty th
| P\éﬁtn heads (%f FlGURE 1 DI %dyé’?ﬁé&r?el ors B0 Sfld UheBhinGlle ?CH )

expl o per spectlve VI éw 0
| i ght head of FIFSREPZESEOEGURIYERLien o Se gty elh epeF%‘?)‘&ﬂ i & VPBYIILS he 30
bezel and bezelfrwenbrthee bdbz&l CUREIDutF|I GURE beed afer sjiecbhuectwimyv of the

sterile cover QchEhGHRE 2i6,F! C%JP&tﬁnlc%lan &Hﬁ&@gnaer%&%we vigw of the
handl e and bezel of an al ternﬁt lve OdIV\%E%%? of | i ght head accordi ng
to the present YW8REFHNTOTT ?%t?@ SSﬁEﬁ? 03/ 05489 5

FIGURE 7 is0a schematic %%iav ofuretﬂargmdv@gltasyst emdargnedster ofonthreol uni t
according to anatReht invention will become 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 ~various
components'and arrangements of compeonents, 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 lightheads 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 is an enlarged perspective view of the
handle and bezel of an alternative embodiment of a

35 lighthead according to the present invention;



enbodi nent of the invention; FIGJURE 8 is an enlarged view of the control 5
panel of FIGURE 7; and FIGURE 9 is a side sectional view of the beze( 7 HBd05
handl e nounigfhsfefeds gear box of the |ighthead of Fl GURE pbrakbsdonbai | ed
Description of the Preferred Enbodinents Wth reference to FIGURE 1, an

overhead lighting system 10 suited to use in an operating room illum nates
areas of a patient 12 undergoing surgery.s -The system 10 illustrated in
FIGURE | includes two 15 - lightheads 14,...-16, which are suspended from a

common nounting systemgizye af t iigul At gehadPidsSeidd | 88 2D, 12hting

respectively. The arm assenblies all g__lw Elhe I,itght head(?. to be -i no%grendent |y

movabl e to a varirety o?“"zoé'\aﬁ Shs “Ter8ti viPto 3°ERTTHIRy 28 aAPYHE patient.

The |ighting 2CGmppdiment Ph $hej ghviéntimdunted to a suitable stationary

ngp_olrlt : bsuch as a beam;(migEjsmﬁV\@;;, ahyrgrgalrbai%l ant,e:a,f aby lecgrlg@r&ﬁi l'ing.
Wi e appreciated, g ng system may al so include ot her

medi cal devi%ceé)?a%ggcﬁga%f&ﬁa}:}s?’F%{%hts, nmonitors, caneras, and the |ike (not

shown). 25 Each |ight hedtFGHRE 6 isné| §des et wsPAgV2eW Phctiwli Presd

done- shaped coweid Oharsilel | m3thtedl | eaS asygé@box326f t heughi gMtheldt hex | i ght

shines from thg geg;ive | i ght head, and a handl e assenbly 34, shown in

detail in FIGQJ and 3. To maneuver a lighthead to a suitable 30

| ocation, . a surgeon grasps a handle 36 of the handle assenbly 34 and

pul | s the luioght hea®etteiléd Dissirmipdiopost tthenPrdherdedEmhgdbdheite 30 and | ens

system 32 together enclpse a JdighbnsoUr €6 3BrosmiEh AS 08F OLyOPL&a | ight
bul bs or fi berglpt'c,rrenbe reflector 40 directs 35 the light fromthe
8RF 409 ?Fe’ﬂ’t

r. A /
| i ght source 3 hSYRESTen? SEEEMTS2 U5Pn BhePLnBBATHEME I | ens
system 32 i nclidderminakesr apere ldnsespawgich 12 e underdbind ashveetyo

The sgystem 10 illustrated in FIGURE 1 includes two
15 -.lightheads 14,...16, which are suspended from a common

mounting system 18 by articulated arm assemblies 20, 22,
respectively. The arm assemblies allow the lightheads to
be - independently movable to a variety of positions
relative to a ceiling 24 and the patient. The lighting
20 system 10 is rigidly mounted tc a suitable stationary
support, such as a beam (not shown), typically located
above the ceiling. As will be appreciated, the lighting
system 10 may also include other medical devices, such as
task lights, monitors, cameras, and the like (not shown).
25 Each lighthead 14, 16 includes a housing 28
including a dome-shaped cover or shell 30, a lens system
32, through which the light shines from the respective
lighthead, and a handle assembly 34, shown in detail in
FIGURES 2 and 3. To maneuver a lighthead to a suitable
30 1location, . a surgecn grasps a handle 36 of the handle
assembly 34 and pulls the 1lighthead to the desired
position. The housing shell 30 and lens system 32
together enclose a 1light source 3B, such as one or more
light bulbs or fiberoptic member. A reflector 40 directs
35 the 1light from the 1light source 38 through the lens
system 32. In one embodiment, the lens system 32
includes two or more lenses, which are moved relative to



06 -6 each other, to adjust the focus of the |ight on
Sa0eRD- . by decreasi ng BESHEERESi ng the dianmeter of e
Tdatient. Wiile the Gestr

Fon refers to |ight hea® A aie
nFIGURE 2, it will. be 5 appreciated that the description applies BP m@_?d%
o lighthead 16. The handle 36 is in the formof a generally cylindrica

ol l ow shaft, which may be widened or otherwise shaped at its closed distal
end 42 for ease of handling. |o The upper _or proxi mal end of the handle

-

idens to form.a |ip 44. A bezel or escifcheon 50 is nounted to or
ot herw se forneeaan bhker, ghoheadustusthyy f8cezicleft hiclie | 1ight |mcated

i ntermediat e t hgahiusti,Ng. /Nd dyhaebangh h@br FREre8yfhd! dhe s
nmounted to thehfzﬁgq.h d %}é bglhts ég scérge & ad%h\sg,t orrd(}'(taaﬁ‘leg%é?uiotfabl e
fixing means 51-%n 19?%epla_ FusPr 8P b a8 at et , SPeRSSST 1BFE Bsed to
attach the bezeteferst Heo | Mighthead, s vihdwhelreEEEVRR A2} n itgredt kr beet ai |
bel ow. The hezeipfediatbadema f thst ogenialtiynshapeies?0 adi siyah1end 52,
which is adjacep} QR 1§ contact with the |ip 44 of the handle 36. The
handle 36 is rotatable, relative to the bezel 50, about an axis X through
the lighthead, to adjustP®hBaPrdtes8f itheln atlye 389 *h&Thehneparadth
emanat i ng from¢ykindirghahdead licwr shaft adhisheshppe?Fitisnsed ioxgotherhasdl e 36.

By rotating the;gndl 3 i8s EDEsedadis) Skt 43f ffokleegglauaknﬁsggllr{gggz aEny

the patient, can_be 1ncreased or decreased. . The handl e 36 c
mount ed t o the THGHEREEd ¥ Br%x?[’,ﬁg]t a“Bﬁ/1 ‘%gst igﬁ’é'gf%e‘ﬁ‘% S Y8péRFRg353 in
the bezel 50, bk 4howd iNeZRLGPREESCUtGRgON30 de88ridsedmpwntedt ar det ail
bel ow. otherwise formed on the lighthead housing 28 such that it
is located intermediate the housing and the handle 36. For
example, the bezel is mounted to the lighthead by bolts,
15 screws, adhesive, or other suitable fixing means 51. In
the illustrated embodimenf, 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 bean
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 lighthead via a suitably positioned central
opening 53 in the bezel 50, best shown in FIGURE 4, and
30 described in further detail below.
A disposable sterile cover 54 (shown in phantom
in PIGURE 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 regions (not
35 shown) on the handle 36, to inhibit the cover from falling
off the handle and to resist relative rotational movement
petween the cover and the handle,
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A di sposable sterile cover 54 (shown in phantom in FIGURE 2 and in
perspective view in FIGJRE 5) surrounds both the handle 36 and the 008
8. ons2

So. Gippingvosarees 55 of the cover cooperate with corgaapessiidsg re
(not 35 shown) on the handle 36, to inhibit the cover fromfalling off the

handl e and to resist relative rotational novenent between the cover and the
handl e, SUBSTI TUTE PAGE WO 03/ 072995 PCTfUS03/05489 0 7 AUG 2006 7 when the
surgeon desires to twist the handle. The Cover 54 has a sterile or highly

di'sinf ect ed, oUtglensURLaGE, Shon WA ELNEOSH ARONHEARAAND! © bRDoLA Y

W t hout risk of ont am na gg he sur geon surgeon 5

grasps and rot atled@nhé@ IFhfIté®38T tAE v‘é’rs@tfefsﬁ?gt BHtEEI BrEfass P& he

handl e. The cowdrichnthadesrgegeneaml hyndley|tepentedly basehqar triok SE whi ch

covers the basehians Miietl dese OfobliBohoddhgnds, aniinggidRneguuppsr por Lion

58, which cqvers the V\ngeneg ggeﬁagoglgf 44 of the 10 g dl e and the

bezel 50. LiPghtd"q§PRoAL Rp 3RO sh B aCO%TUr At i 9L Shenbr ane

swi tches, are ladeoase#ish tthe erdle. 50 Tk chweri ghthedes handbeeaa;h]e’nbl y and

Zgr ve as an agiyuah@ridLr ﬁ&@eleMicﬁpwﬁe wi.chTh@verit ale imgh ﬂmag ISWI tches
are positioned to.epahle u to, operatet e . switches ile

mai nt ai ni ng sterngl & figchglLE tk B‘S’ %ge %alssm ng é“sd\ﬁn chélgp?ﬁrgﬂ]é%l%e

di sposabl e cové®. Sﬂ’lcgpe‘é‘?‘felrc?‘al T—‘}e m@%w&w uppetigivr ¢4 oI5 t he
cover is sufof i ta@dlkyadd etebbezel $®vabl e such that 20 pressure on the cover

adj acent the switches 6Q, m%lc}il ;g\qg téb%tr%ﬁerﬁ-fp'u‘\?” Réaﬁé‘esﬁ""'t bgneath. The

cover is preferably for m a transparent material "so that the
| ocati ons of tREUEHFtThedt MEraagi BY1t7ih| &re Herarafogghthe bezel

50 of the lighthead handle assembly and B8serve as an
actuator for the light 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 light 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,



y grips the handl e w
“T'ryetr’s of t he thunb‘ 'i*t"‘“ |y positioned to dep TfieRs
wi t ches on the bezel above the handle. 30 The relative position bet VYE?IAUE%B
wi tches and the handl e has ergonom ¢ advantages and nakes the switc
extremely easy to operate and convenient to use. As shown in FIGURE 2,
several sets 60, 62, 64 of the switches_gfour sets in a preferred
enbodi ment) are_ 35 circunferentially aced around the bezel 50 so that a
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push buttons are operatively connect a sui e controfrfler
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recei ve inputs demmsstienbef tthesbanton eafhetpudthdsstonaparts dperaedveaye t he

lto?]welr Sﬁfpl I efl é&qrté&e_ﬁ;ﬁsﬁeﬁt ?veﬁtaﬁm &Qiﬁr%@llag efa fj @erlt ﬁgmu{a@ad Lo adj ust
28, such as betUEEPHIRe SHBFTCLTY "I5 8 Fhe. DETeong Ol (PuSAPREET | n
FI GURE 3, or | oeat sgcelsenwheprudts strer BRe| Hutﬁ%n%eiléﬁ B@acys %paébgs{erom t he
| i ght head 14, 1lfnpmitd to regulate the power supplied to the respective

light source 38 of the 1lighthead to adjust the 1light

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 lighthead 14, 16 and

electrically connected thereto.

In the embodiment of FIGURE 2 , each set of
switches 60, 62, 64 includes a first push button 74, which,
when depressed, causes an increase in the light intensity
between a low intensity and a maximum 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 74 has no effect. _

A second push button 76 in each set 60, 62, 62 is
a decrease intensity button, which when actuated, causes
the light 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), lightly depressing the decrease intensity
button 76 has no effect. However, if the button76 is held
in the depressed state for a predetermined period of time,
such as about 1-2 seconds,
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electrically connected thereto. In the enbodi nent of FIGURE 2 each set ﬂé
switches '60, 62, 64 includes a first push button 74, which, when 07 AUG 2006
depressed, ommexms298s i ncrease in the light intensity bebdvagnsesagoW
intensity and a -maxinumintensity. Wen the |ight emanating fromthe
lighthead is at its maximum intensity available, the controller 70

mai ntains the setting so that further preessing the increase intensity
button 74 has no effect. A second push button 76 in each set 60 62 62 is

a decrease intqRgl tiy; et tQh,-Jghi 3<‘d“ wheg, ﬁ%ﬂé@tﬁ Causesrefdifty,

emanating fromthe Iight source 38 of the lighthead to decre s |n
i ntensi ty when S9&5 0. Wen ®REaNeGht h8Rd r BFRRER | t slitest FHtensity

setting (a | owcdntewpotrangrisly |wight | gwidepingsiofd tthe dbtgedesad mMensity

but ton 76 has ngeehhBein: HMRMCTS Ehaddie sah! ofe 7@@&5@%@ N1 hgndlepr essed
state for a_predet e(rjm ne i {:ﬁtl me bout 1-2 seconds,

SUBSTI TUTE PAGPTYY ‘iﬁc?‘fd%g- "0’*?-255%‘“#21%[ Fe%289 1 he li ght source
38 is switched off. Pref®B¥@REy, fhe shawstrokher Wat edight anti®nt |ight
SO, contenpor axeeushyiveih oduptBEngwotd tdie | inghinkead ldyscdde pgrbi ent

light is space h overal]l.low | evel
roomil | um nat %}558%%1)@%[9 %Qgﬂqtoﬁé frrgl eng Pgbﬁ%g%og?%étso%eat%‘lve y

coupl ed with tHFEnFBURLRFRE sysEBmMODS, emkpaHRgh oﬁ"ﬁetrcmlﬁéatoinéns:’ff ofhe he

anbi ent | i ght arlghahsads caat egpl atfed. by Nnthse syTkedapiat , lawithehi tigneone of

the 10 lightheads, t‘]—'ﬁ of flsE dhetgﬁggecgf%bl éer&?,‘@ t{ thq§gr6§6s| on al so

swtches off the o regard esso |ts_ rrent _intensity
setting. O her re&FFﬂ?‘@%‘f’rerﬂfs aFg C‘B’rﬁréﬁﬁl AEENSEEY BN susPHS§Ted

arrangements are contemplated. For example, sustained
holding of the decrease button 76 for a first time
15 period, e.g., -one (1) . second, -switches off just the
associated 1lighthead 14, while depression for an
additional selectabkle 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

2% 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 surgecn in distinguishing the buttons when
attention is 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



hol di ng of the decrease button 76 for a first tinme 15 period, e.g., one &
-second, switches off just the associated |ighthead 14, while depresh? &tb 2006
for an addiwo anatsssel ectable tinme period, e.g., two to fenasoyd4sed) seconds,
turns off all of the |ightheads associated with the controller 70 and turns
on the overhead anbient 20 |ight 80. The sel ectable delay interval tine
periods and other system paraneters arejipreferably progranmed into the
controller software and are adjustable by changing or nodifying the

sof tware. Nterglaq.téma/qntdheawmel u@t%yabacaégs %tt%hg&from%k' nput
devi ce associated 25.w the .contro 7y are

t
suitably mar ked”éf‘sreaﬁégﬁré’?jtwstlﬁya”i}ltglfalllg}’lﬁ?’é%tt‘?ﬁjr eg'%og;‘s'ﬁ%rﬁ" Yas a plus (+)
or mnus (-) synbol, asOptibwelily.Fl GUREr2rabedepover t iitchf udzt i omn.

Preferably, theftideas f@&esW@EQEﬂ)d/\ﬂtt}ﬁ ﬂabﬁedngréé‘dilﬁaéerért&fipr:ﬂé” de for
ready tactile recogtmtlon | eve ctile

1en
di fferences al S8 as9ist t spt?rwﬁgoﬁw‘?'%cr}ﬂl 5 |hsgu?%%ﬁ°ﬁalgﬁemﬁﬁﬁ%‘ﬁ s°hen
attention is fo@lﬁsé‘éﬁ’@llséﬁneraé‘:la%@rer% ispeltrhes T4ddP P oAal Ehowmsimshown in
FI GURE 6, the trweURE 60NSTHEre My’ beanérs haped odief f)@&@fltdet(:ﬁppﬁ);Slé@' y

pointing trian | | t ed, e di ) f |

I dentificati ongéDO%st%}}Jé;hH%azjchéﬂi ﬁé 4‘( Fzﬁs %“[HE BOH %‘9 /Kbggo’o% WO
03/ 072995 PCT][ UEIE#GGBE% 53?%‘:]§edhﬁﬁﬁfi1%§tﬁ?ted8lb99hf‘é*s‘{fééb’e%@ngn|1i>bt ensity,
A for incrgasitgidmt efisbhy the t hehek| usiitained . enbadi tient )illuveptaosnal |y, a

separate power sdfihefi 18 Péoaipﬁe‘}ekgr;ﬁ%laf&‘f” td"e 'ﬂeaht BOL € 38 on or

off at 5 any tine. . Th ovver S IS optlo élm)un the bezel
50, adj acent tHES&Rt c 7hhe7@vitcheq o 14 i 76 FREERESS. &Thélllé ﬁﬁ?/mbe nor e
t han one power @waeehrsﬁpdasratberthhamt heiasgmiahes M, rdtsedlhpopamer

switch 82 is gymbol portion 84 is included in the center, for visual
15 .. and-tactile_distinction., -..In-one embodiment, the power
button 82 acts as a toggle sawitch. 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 cff by the
25 associated contreoller 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 pericd 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 contrecl means, such as push
buttons 86, 88 are provided and are similarly connected
to the controller to controcl devices and apparatus other



preferably readily distinguished, both visually and in by 10 touch, from
other switches. in the illustrated enbodinent it is different in colbf Al 20[]5

(e.g., red, wodmrzeey green) fromthe switches 74, 76 angthassgdi fferent
shape--round, rather than triangular. A raised power synbol portion 84 is
included in the center, for visual 15 and-- tactile-_ -distinction. --In
one enbodi nent, the power button 82 acis as a toggle switch. If it is
depressed when the lighthead 14 is on, it turns the lighthead off. If it

i s depressed whepnt henpdi gatttsheagté& Ilstgtatﬁeaat subhNSag t hg ki gbilead on. In
the illustrated %nbodl g ower_button 82 has the ability to

control other “W{“§At hd% '16an nay%er SWEP"Yui pment as wel | . If the
| i ght heads are on, and tTe powsidedt lonaBion sofjepreesseidt chesd Mel d6.n a

depressed condlatzl Qfh  Ohie APepXt epgledapekiodral tmn@h ekhe Iﬂﬁ@the%s 14, 16
are turned the assocj ate ntroller I e li ds 14, 16
are off, and taraéo‘ﬁ%vxér g h%ﬁ e g% resset 1?1‘6 %‘é‘t dph’arl’lgf ’hlg)all i ght heads
are turned on. %?re%’aﬁﬁi%ﬂ 28| of hehelﬁmééds aF%rJtJ(fggEFCedirl f54a aadwer

button is helddme twenafr) seecends. The thteripesiogidiayr tdwe femuplieon del ay

ot s enarL B2 daBPofliot fofl JS G LELASL (I AdRREl I {00 v

I nput signals respond to 0Se " Signals to
regul ate the p@fePPo the REEEHEEL @vénqqh@ﬁf-ﬁ%]adsewgqﬁl%m%eea éieect t he
desired opemwat ilandlef andt ithe. Eghtheadetenholiowenhe addélé onal teomer ol

nmeans, such as rl%'défhyb%ﬂr%ébﬁ@ £ 88 agge PLOYddegy and Ary %br?nal grly, connect ed

t:
to the controller to, control devjces apnd apparatus ot her 606 WO

03/ 072995 PCT/ §36SFH523% CRAASEHEPIs sBET T dt s gReRELd X8R as? #%ts exanpl e,
vi deo, audi o, da&h@mottiver rertpiirpnenth The ghygbtledd | dtatwhen cthet hrmrgmaetches 74,

76, removed for @ sterilization. The handle ' can thus be
15 subjected tc repeated high-level. .sterilization processes
without posing risk of damage to electrical c¢omponents.
Third, placement of. switches on the bezel 1igs an
ergonomically beneficial arrangement .on a surgical
lighthead which allows for ease of operation. The handle
20 36 can be locsely 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 lighting controls through the
3¢ 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 controllex 70 is preferably separate from and
not part of the removable lighthead handle 36 and need

not be sterile.



_First, it 5a||oyvsthesvmtches

50 has several advantages.
By the thin flexibl éhaBoentns
FFe-cover-—-54 and thus remai n “oot'St Fhe sterile field to endBrazsizns:
ctivation of the switches without direct sterilization. Second, it)babnilteE
mechani cal separation between the 10 handle and the lighthead to allow the
handle 36 to be readily renpovable fromthe bezel 50. Placing all the
| ectrical connections within the bezel 189 gion allows themto remain with
he |ighthead 14 when the handl e removeéd“for. sterilization. The handl e can
t hus be 15 subjected to repeated high-level - sterilization processes

W t hout posing risk of dﬁmgq-etf@,rehegtﬁgalto@mmt-ﬁ andl @i, g, mggeggment of
 Switches on thebegel s oy §LIIOTLERRIY ReNehi GiAl, ALLaRIeHPNL o 2

sur gi cal Ilght%e ws for ease of opeération, e 5‘6 36 can
be | oosely gr aslﬁéélt\ﬂﬁﬁﬁé the Hfi-t cHag Wte¥'6°°82r°hr‘§'”ébnf oPPaB‘PEW akei vat ed
usi ng t he nat ummunteti en a)fwatmeofupmrdﬂe)taemgnﬁmhttdmrm- athanlosghépn Of_
the buttons 74,;.(Gen8dn0m d,s.%emhe;ﬁ& 136688 LARRY iaReagg) el and

bezel 50 to be covere e sterile cove

a.sin 0sa
preferred coverisg I=eatREY, é‘ﬁ&aéém 89 ‘T‘H& 8over _t BT héﬁﬂ?@egﬁe“*éb)&erl ng
the entirety ofcantzrodipogeshghocfi bhe lighthkedbeard BherThiospahkons dhe

s?rgefn to haVQ:hél ayséé@?ﬁb acﬁﬁé%&rﬂrbh]epiﬂélhtlhﬂﬂuééé‘té %%ptla OdgPethe go
sterile cover e .mai nt ai in e _cover ei ng
di.sposabl e, i S\iél p]:g ags%%lateédeagaﬁae{ly %E’%Qg‘g?é dﬁhwh i;rqﬁée@ifgge;%4

provi des an i nAtigkitaeadpereecRTIHe SPRRINSHTE &3k (074122 t hBer cover
and non-steril exasnple vseldotr hdghist evitehéezzd aht. 98= ity heazepecousdyr ol | er
70 is preferably, sepgnat ehés.sgﬂem VAL oRdr1ififeriiRsr QARNBLEEa | { Ot higad

handl nd n n
andle 36 and t?eddlsg aPebéﬁe ) and select one of the lightheads. The

operator 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 7o0.
Either one of the switches of the master control unit 9o
and the switches of the lighting 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 lighthead on the display screen 94
provides an indication of the intensity of the 1light
between zero {no bars illuminated 2), as in the case of
lighthead No. 2, and maximum intensity (seven bars), as in
the case of lighthead No. 1, in the illustrated embodiment.
A function 106 labeled "all lights" allows all of the
lightheads 14, 16 tc be set to the same setting.

As shown in FIGURE 7, communication cables 1i1io0,
112 extend between the master control 90 and the controller
70 in each lighthead for carrying signals 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
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OM- MR, 0 7 Al116 2006 Wth reference also to FIGURES 7 and 8, a rraa%g&ruﬁ
control unit 90 is in comunication with each of the |ightheads 14p \Ub2fs
mast er cont majostemisss - 90 may be nounted on a wall of theTagessiseng t heater
or at any other convenient |ocation and includes a control panel 92, shown
in greater detail in FIGURE 8, for independently controlling each of the

| i ght heads and ot her conponents of the 8ystem 10. The control panel

i ncludes a display screen 94 and a series of nmanually operable sw tches by
which the |ightivsatieadnts otther connpolieaM Seadn Hesigmatlr abl eHe dadterexanpl e
‘select light" switoheg,26 and A8 4 'igwtagnogﬂgrpatlgr thEOcBHg%%etlhrc&Ugh the

various |ightheads (nhupbered 1-4 on the display panel sel ect one of

: an
the |ightheads.®Pfhe 185b]i’%ﬁ%r ¥an neAWise t EL ntBRsi PYLRw tchddetoo, 102
to vary the intighthegdof The tagtdr cxpublonnithes@ehbst edighdlghtdiead. The

intensity sw tchglehf0.1i482 MY B8 LAY oaW ! CHRSMbSrRRSKHAT & @
simlar manner to mtenshtg. b][tt%ns z4, 76, bs%nd't% flgnals tot_:the
control ler 70. SHEEREr “Bhe P SRPLENRS BHPTRECHASTEr SR ofFbIERAYi t 90
and the swit cheseofordratiipghtiony dentirdl plysgedndansiagknesa foverarivde t he
i nstructions ofsildperother ngeRi 8g dhe . latest in time to send a signal. A

series of illumnated L bar s 04 assaci L th each_| i.ght head on the
di spl ay screen 94 prQVF%'es‘%Jn ?tlnd?’f:aﬂplﬁgh %#Sﬁ%g iﬂt%rrlfgi Pylg u%re?qﬁ ght
bet ween zerld (rfdebdiPICFE uRFAARYEH Q) SOHSOLA tihe ScEteM Y0 gt HebikNo. 2,

and maxi num i ntlERSikhgadsemen Iwarae moaftéd td e cvamenohubi phd hemdHdo.. 1, in

the illustrated,¢ gg%gl gg%ge%m f unctiQp %Qghll' apg) %’?ﬁ %glliggglg%%g 1a‘,|4l ows all
th , .

of the 1lighthea 0 be set to the’sane s wn 1 n Fl GURE
7, communi cati R ta? e 244hNEAENF APt WeRNALAR AREPERD c &Rt e 90 and
the control |l er coffhionnheach2bi yht head absemichiresy il2$, silgnal s Ttheridllethween.

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
asgociated with each component 14, 16, 122, 124.

With reference now to PIGURE 9, and reference

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

glots 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



For exanple, when the controller 70 of one lighthead 14 receives a signal
fromthe switch 76 to switch off the bulb 3s and also that of the otferals 25
SUBSTI TUTE RA$#31082095 AUG 2006 WD 03/ 072995 PCT/ US03/ 054 &rthdesdssgbt head 16,
the controller sends a signal to the master control unit 90, which in turn
signals the controller of the lighthead 16 to switch off the bulb of that

| i ght head. The master control unit 90 al s9 signals the 5 anbient light 80 to
switch on. These operations are carried out sinultaneously or substantially

SO su]g:_h thatI tmhe%mf bali NehdaRRM the P%regal@geﬁsi &;jgarsmssaaﬁgngﬁ%
significant length of, ting of . exampl e, .an illustrate

10 the subject rg?“d’&ﬁgmogng%%W%q\,@%i ﬁu%asssfsr}?’g% 1%1' nR@ﬁ p ?Fgﬁ? hté'éeds 14, 16
are nounted to upreomeHd Abbthehasdleheovesigpsbet hegds cof The Acrewk 33 ght 122
and a |ight headsrk4is Wbt Cag®iristatdmac imatll2hdars abSoc@upéast to the
comon hub 0 by _arm a I 12 3 ' 15 _appregi d that

t hese. and ga% vgz;%agtl J giggpkéfﬁceoﬁggﬁ%nt% i%na%d%ieldbg)g ggn{eggl ﬁée'?jéferomthe
mast er control fhidndobezel i1 aBhehanddesdfarcaie Pe f¢epéhderemeitirol | ers
associ ated w t feachtleonpamndld d¥baskembly?214424 fow tsrerel zmicm,nawy t o

FI GURE 9, and rPcIde%rt% ﬁih%?gﬁcﬁ%agg E}L%Jel%?%e:%tﬂgdt?r?étﬁe 113%2?1»015%}8.{:0' handl e

36 are assenbled on pre ably as follows. The thead is
fitted with a GEHRASGE™RAY, CRHHAAS &%fends below the |ens 32. A handle
subassenbl 10144 i s nount@gen t bhe heugeeotboxrdlsf® Spbcthrmwal tlyy hémdleds 146 on

the 25 handl e sipasseiiynqaendags g@ksarses%agmgi 08 t RALS MBvePind Nendear box
140. The bezel 50, with th rrenbrabne qq a acl_t]ed i.s nounted to ah
SP gﬂg gearbox 0, which, the

stationary housT9i§t1588 in turn, adjusts |
focus of the light from the lamp 38 on the patient. -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.



slots
actuators 60 is
35 144 extends through the opening 53 in the bezel and is exteriorly

t hreaded at 156. The handle 36 is interiorly threaded. with correspondi ng
threads at 158 which 0 7 AU6 2006 WD 032872995 PCT/ US03/ 05489 - 14

threadabl y engage thgviky aafe &BScasbédechndletersedHBbEndd hephandl e

subassenbly 14 ip: 4 t er_end of the handl e covers the heads
of the screws éfvzgﬁfi&+slssg]§?eai£§‘é?&ns tbﬁ"e' distal end 52 of the bezel. 5

Finally, the sterile cover 54 is pushed on to the handle 36 and bezel 50.

The handl e 36 can be.readi 1ightdmmyegdsténonidie danpdieisgbasSEigiehddd, for
sterilization, t at,i g.{aﬁ] ' t hreads 1 fromthe
subassenbl y th#&édsiﬁgg%fTO} eﬁn?ﬁgggﬁ%gggﬁpégggggagﬁgh%uéﬁgr?%eéﬁgndle

36, the handl e %3AB°EEHELEHS AP APEERT e TOE o RTRSTH h et 19t atd o¥enD t he
gearbox 140, wHiBeh, fen txanmsmifdjivgt saidelidhgcfgonf sahé Lightheda,omide | anp

38 on the pati@nhanaddi s () Udareieamyyberpehi gyedihy agdidstidhdde
position of _15u-tQ§ %fgﬂi SSéﬁgl tive to fhes ref.l Ctoﬁzﬁg or by adjusting
FUPRETT Iy .~-,%‘€\@‘5PJT\‘/P6- AR D6 P

the focusing o € 1 ens system 'Y Havi ng
t hus descri bed2fReteR ef @ rERsPiBEdPHeAt Bandhel apvepsralPr Soowratigigred ' to

be: the housing to selected positions, the lighting systen
characterized by:

10 a bezel (50) located between the handle and the lens,
the handle being at least partially spaced from the housing
by the bezel; and

an actuator (60, 62, 64) , associated with the bezel,
for selectively adjusting an intensity of light emitted by

15 the light source by a thumb of the operator while grasping
said handle.

2. The 1lighting system of claim 1, further
characterized by:
the actuator including at least one switch (74, 76)
for selectively adjusting the intensity of light emitted by
5 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 light emitted from the light source in
response to actuation of the actuator.

4, The lighting system of «claim 3, further
characterized by:
the controller being adapted to modify the intensity
of light emitted from the light source in response to
5 successive actuations of the actuator in predefined
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LAl ahiing System (10) conprisig lighthead (14, 16, 124) including a
Ol S gﬂ«jlght source (38)krg gk Wit hin the housing f
ene 9 trght, ai lens (32) fof HTtting said light from %t -
Ilghthead and 5 a handle (36) carried by the housing and | ocated U6 2006
substantially central of said |ens, the handle being adapted for gqgs ﬁ@
by a hand of an operator for aning the housing to sel ected positions, the
lighting system characterized by: 10 a bezel (50) |ocated between the
handl e and the Il ens, the handle being at |east partially spaced fromthe
housing by the bezel; and an actuator (882-62, 64) , associated with the
bezel, for selectively adjusting an intensity of light emtted by 15 the
l'i ght source by, p ile grasping said handle. 2. The
l'i.ghting systen1£§£é%galn1§f:¢%¥§hg&@g9% 1\égcterlzed by: the actuator
including at | east one switch (74, 76) for selectively adjusting the
intensity of |ight em tt®gebyightinge syisgeth sfukediehen bner efepirakeagBynts. 3.
The |ighting sysi£ms0h ghdhe' mhenalt PRELEAIIG zefl Bl 1 and 2, further
characterized by: a control l'er (70) operatively coupl ed betmeen t he
actuator and the light source and adapted to control the 5 intensity of
light emtted fromthe light source in response to actuation of the
actuator. 4. The lighting systemof claim3, further characterized by: the
controller being adapted to nodify the intensity of light emtted fromthe
| ight source in response to 5 successive actuations of the aotuator in
predefined SUBSTI TUTE PAGE, NO~ A N- WN I

gy
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SE AN BUG 2006 increnments of |ight intengjti. .S INe gk
of ie of preceding clains 3 and 4, fu?otlhagr @H B-rll-agltaéf]ﬂ%dd By
SUBSTI TUTI IGE 4 MOO-, anp, 0 7 AU6 2006 3. The lighting system of BWaAM?ﬁ%
further characterized by: the controll eggbhei ng adapted to nodify the
intensity of light emtted fromthe |light source in response to 5
successive actuations of the actuator in predefined increnments of |ight
intensity. 4. The BrghtThgy slAatddngr &YSKER oRfE ofclei@i n@.2 fsdh®T furt her
characteri zed dngratherTzed bgl:l er switching off the Iight source in response

to a prol onged act [ t d | Male} I ntensity
of the light is atg?%e£§§g£g;lgﬁn?§%§€t%gaggﬁgrFB5F°$%gFﬁg%ﬁx¥§%}n%§§Fen1of any
one of cl ai ms °F- A1ghty ramditegh £X90 S el IRE  FAETRONER OFRPEPORSDI FONg pover
to an anbi 6nt suicghsshee detivaticBs) , ofpaded factmatbe |imghtgmeadringdr esponse
toa 5 prol Oq%ggeﬁgﬁ@téf)ﬁigﬁttﬂ@t%(%w swi t chi ng neans- when the
intensity of the light is at 'the lower i'ntensity level. 6. The lighting
systemof claim5, further characterized by: the controller applying power-
to the anbient |i¢ghti mehedchiighting syspemseft either pené oofedlathsiali on of 5

the second swig,ghkNgrimaRs sHRsherd+dlddy pghnul taneously w th sw tching of f
the light source.

the controller switching off the light source in
response to a prolonged actuation of the second switching

5 means when the intensity of the light is at the lower
intensity level.

5. The lighting system of any one of claims 2-4,

further characterized by:
the controller applying power to an ambient lighting
device (BD), spaced from the lighthead, in response to a
5 prolonged actunation of the second switching means- when
the intensitﬁz of the light is at the lower intensity

level.

6. The 1lighting system of c¢laim 5, further
characterized by: '
the centroller applying power: to the ambient
lighting device in response to the prolonged actuation of
5 the second switching means substantially simultaneously
with switching off the light source.

7. The lighting system of any one of preceding
claims 1-6, further characterized by;
the actuator further including:
a third switching means (B2), actuation of
5 the third switching means turning the light
source off when the. light source is on,
actuation of the third switching means turning
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‘ ng system of any one of preceding BthZElI ﬁj grqﬂzsgg

: ed by; the actuator further including: d Svmtc BB RIS
82), actuation of 5 the third switchi ng means turnl ng the Ilght lﬁgﬁ 06
ff when the, light source is on, actuggion of the third sw tching

urning SUBSTI TUTE PAGE 1(14.A - Al WAAI-7 inV -01-agj O 7 AU6 2006 the
l'i ght source on when the light source is off. 8. The lighting systemof any
one of preceding ER®j AbONt 7SOBEFS heR WRERather LiGHthH\POURRE Héndl e bei ng
rotatable rel ativeofd, at | east one of the bezel and the housing. 9. The

I'i ghting system of any one of preceding clainms 1-8, further characterized
by: the handl e being rem)vab|ﬁ from-the |ighthead w thqut discgonnecting

sl ectrical connectfons & YiNg  sYsfamafbr 28¥d M nglﬁreﬁi‘eﬁég 10. The
|'i ghting syst efabhs c1-a‘l,mfz,rthartm:acmlnazadtlw'i zed by: second |ighthead

16) including a Sﬁ@&%ﬁ&l@lu&ng raeaechd i tIoNr ¢ @ttsrm@@ whhin the

second 5 lighthead hou erein: the controller (70)
electrically 85u'5‘|‘%obﬁfslt ﬁ‘gd gﬂ%olh PS5Ght source and is adapt ed to control
an intensity of light emtted fromthe second Iight source in response to

sel ected activati o, of 1nae BLArtAQr dgs’lteanefl agbt idie Syst %e@fediﬁbal m 10,
further chara terl cg b)éur%:ﬁer ccaorrgl(gtIe ht hebad I ncl udi ng a second actuator,

operatively cSnieRt WI th € Séecon salr ce by a
the handle being removable from -the lighthead

without disconnecting electrical connections between the
5 actuator and the light source.

10. 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 1lighthead housing, and wherein:

the céntroller (70} is electrically coupled to the
second light source and 1is adapted to control an
intensity of light emitted from the second light source
in response to selected activation of the actuator.

il. The lighting system of  c¢laim 10, further
characterized by:
the second lighthead including a second actuator,
operatively connected with the second light source ﬁy a
5 second controller, for adjusting an intensity of light
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. '

12. ‘The lighting system of either one of preceding
claims 10 and 11, further characterized by:
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- 6 for adjusting an intensity dH:P¢ gﬁf‘%&ﬁﬂf%ﬁ%ffﬂ%@m
second Ilght source each of the first and second actuators being ogerab
to switch off the light source of the lighthead associated with thel dteris
of the first and second actuators. 12. "8 |ighting system of either- one of
preceding clainms 10 and 11, further characterized by: SUBSTITUTE PAGE AUA

ALl AdIP. 110 1P.J, 1 rh% dojse(?:%‘thligé Eﬁé?ﬁé He%quU nrg%‘b%;?A( L1J8) |

the first and seco 84S Being eachnoun

by an artucutatedcammonzappagyt 139)TMQIaqﬂﬂﬂﬁkfu%éﬁﬁﬁnammaﬂ&Oanbe
preceding clainms 1-12, further characterized by: the actuator including at
| east one switch 86, 88 for controlling operation of at | east one of the

group 5 consistigg, of rppdeg ﬁqahgn%@tst@&?@f B S ePLHEERingl4. The

l'i ghting systen1of an ? cl ai further characterlzeﬁ by: a
sterile covefr3Lmy %ei% §9§F93ﬁ08g2559§%ﬁ+4ﬁmL ¥andl e and bezel such that
t he cover covers the az:tmﬁtcu: 1ﬁcnhamgttwtt:oaeh@tngo@@erm&ri ha@jghsahe
cover. gag |I%h st em of ? é one, of rece 85 l.f further
char act erl zetPhy £ fBPEFBELSPNS T nat F)f"ﬁht QWRir ce,
t he gear lBox dﬂ@nmgsnmgteﬂ trbdeheehoipimegt E(laa)armﬂde aamiassmmanenUnt ed to
the gearbox, rotation of the handl e being conveyed to the gearbox by the

handl e subassenbly, the handl e subassenbly extending through an opening in
the bezel, the hahdli e Be¢ngioh&ipgasysimuneédany tdne afide aéu@aékéh&}y

16. The |ightipgnsy straroEcekakBulby further characterized by’

a sterlile cover (54) selectively mountable on the

handle and bezel such that the cover covers the actuator,
5 <the actuator being operable through the cover.

15. The lighting system of any one of preceding
claims 1-14, further characterized by: :

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

5 a2 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 bezel, the handle being
removably mounted to the handle subassembly. '

16. The lighting system of claim 15, fuither
characterized by:
the lighthead housing including a reflector (40) and
a lens system (32), rotation of the handle causing the
5 geafbox to adijust the position of one lens of the lens
system relative to another lens of the lens system,
thereby adjusting the focus.

17. 7The 1lighting system of any one of preceding
claims 2-16, further characterized by:

the controller (70) being operatively coupled
between the actuator and the light source and controlling
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tiE #ad housing including a reflector. (400!dHd" (& Bénkl 83 §aitdni {E3H3054
r ot atl on of the handle causing the 5 gearbox to adjust the position of one
lens of the lens systemrelative to another Iens of the lens systemg7 AUG 2006
thereby adjusting the focus. 17. The |igld+ng system of any one of preceding
claims 2-16, further characterized by: the controller (70) being operatively
coupl ed _between the agtuator and the |ight source and controlling
SUBSTI THE BRe&E dnsspsHERT-of - the él?rm: SOUGCN M : Xespomse RP—QBAB 01
"QZ 1l a zadtdgdon 4F Whe Qckuwdde2006 5 the - intensity of the Iight
source in response to an actuation of the actuator. 10 15 20 SUBSTI TUTE
PAGEt |10i .ROPP. Al 10fin-Au 04 NI | z vnfiz -RI-QOA 0 7 AUG 2006 -20
18. A lighting systemconprising: a lighthead including: a housing; a bezel
extending fromthe housing; a light source disposed within the housing;, a
handl e for controlling operational variables of the Iight head and at | east
partially spaced fromthe housing by the bezel; and Iighting control input
nmeans, on the bezel, for adjusting an intensity of light emtted by the
i ght source. 19. Al ghting systemconprising: a lighthead including: a
housi ng,5a bezel extending fromthe housing; a |light source

10
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di sposed within the housing; a handle rotatable relative to the housing and
at least partially spaced fromthe housing by the bezel: lighting dohfd&Ri0s
i nput nmeans, on the bezel, for adjusting an intensity of light emtted by

the light source, the lighting control input nmeans including: a first
switch, actuation of the first switch-2dereasing the intensity of the |ight
emtted fromthe |ight source a selected anount between | ower and upper

intensity levels; . and a second switch, actuatjon of the second swtch
decr easi ngtt he & NP SYSERE CPERELEMTt o FFPMRIRY Ingidisgir ée by a

sel ect ed @wngfaﬁta%émwteaaqnbowbm tRE BASES Ind BVLlSigrand Rireent rol | er
operatively coupled between the Iighting control input neans and the |ight

source anddbeR@ARH widhdentthel honeingr ensheydde foyrontamltiiad from the |ight
source in g élp.?d"iscﬁlatlo_x%%ti‘é%tl'e%”og‘;tﬁ&hgi%;hghﬂ%é‘cg Stdoh dput means. 20. A

i ghting systemconprising: a |lighthead rncluding: a housing; a bezel
ext endi ng faumale hgugiady fram thkt hevaive byi sipoderkaili t lmad t he housing; a

handl e rotatable rel ative t.o he housin nd at |.eas artially spaced from
the. housi NSy A& BEZEL PPy TREAConTYof o Mot et 61 W Borel . 0 7
AUG 2006 arlidtynsidjywisifi gt entiensdtyyofhé i piyhteddresk by the [ight

source; a gearbox for focusing the light fromthe |ight source, the gearbox
bei ng nmounted to the housing; and a handle subassenbly nmounted to the

gear box, rpfation ofnitibe Handhe BRbAgs £gYeyer sin-Hde geRnkeX QY the handl e

subassenbl y, the handl e 'subassenbl y” extendi ng through an opening in the
bezel , t hehdugids Beibegeleprigblyngoineedtie houminmnd d igifasouvmey. 21. A

i oo Ao SUPRLANR, SAIPELTL, " AP - oY Sdie gcat o

adapt ed forhegyrtasming faord at least partially spaced from the housing
by the bezel; lighting control input means, on the bezel,
for adjusting an intensity of light emitted by the light
source, the lighting control input means including: a first
switch, actuation of the first switch increasing the
intengity of the light emitted from the light source a
selected amount between lower and upper intensity levels;
and a second switch, actuation of the second switch
decreasing the intensity of the light emitted from the
light source by a selected amount between upper and lower
intensity levels; and a controller operatively coupled
between the lighting control input means and the light
source and adapted to contreol the intensity of light
emitted from the light scurce in response to actuation of

the lighting control input means.

20. A lighting system comprising: a lighthead including: a
housing; a bezel extending from the housing; a light source
disposed within the housing; a handle rotatable relative to
the housing and at least partially spaced from the housing

by the bezel; lighting control input means, on the bezel,



novi ng the housing into a selected position; an actuator for sel ei@té@éﬁ]
adjusting an intensity of light emtted by the light source, the 6
bei ng spaced fromthe handle, such that the handle is renovable fromthe
housi ng w thout renoving the actuator; and a cover, selectively nountable
on the handle to cover the actuator, wRkreby the actuator is operable by
appl ying pressure on the cover adjacent the actuator. 22. A nethod of
adjusting [llunination froma lighthead,, the nmethod conprising: covering a
handl e of #Chre I PHtHER 2wtk eRsityr PE el tleremirfih atihfg ]tll'i’glthandl e to

adj ust a PRFRE N SigRrPod IFoemirRati8ng ght {10 aausiHg 19igHthe |1 ght head
on a subject; and mani pul ati n% an actuator through the sterile cover to
adj ust an FMEIRI tihoIIERPON PrdREnBOEAt ¢ iR , the g istioa¥eidng spaced

from the ﬁgﬁﬁﬂélsubassembly 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 bezel, the handle being removably mounted to

the handle subassembly.

21. A surgical light apparatus comprising: a housing; a
light source located within the housing which emits light;
a handle carried by the housing adapted for grasping for
moving the housing into a selected position; an actuator
for selectively adjusting an intensity of light emitted by
the light source, the actuator being spaced from the
handle, such that the handle is removable from the housing
without removing the actuator; and a cover, selectively
mountable on the handle to cover the actuator, whereby the
actuator is operable by applying pressure on the cover

adjacent the actuator.

22. A method of adjusting illumination from a lighthead,
the method comprising: covering a handle of the lighthead
with a sterile cover; manipulating the handle to adjust a
pattern size of illuminated light from a housing of the
lighthead on a subject; and manipulating an actuator
through the sterile cover to adjust an intensity of the
illuminated light, the actuator being spaced from the
handle.





