WO 2006/044865 PCT/US2005/037385 Surgical Knife Safety Handle Having User Operable Lock
Field of the Invention [0001] The present invention relates to a system and method for a surgical knife
safety handl%wf)olrogﬁ%‘@g bhthalmic and non-ophthalmic applications, having-J0gyapie;guard that can
be retracted to expose the blade when in use, and that can be extended to cover the blade when not
in use, and including a pushback prevention mechanism and a user operable lock to ensure that the
blade is covered until mamsﬁl%csxm d R sanpliction sleimsape-bepeficunder 35 U.S.C. 119(a) of
-U.S. Provisional Application No. 60/619,958 entitled "Surgical Knife Safety Handle Having User
Operable Lock", filed on October 20, 2004, the entire disclosure of which is incorporated herein by
reference. This-applcationalggosgontains subject matter related to that of U.S. Patent Application
Serial No. 10/420,614, filed April 22, 2003, entitled "Surgical Knife Safety.Handle" J.S. Patent
Application selRPRYI 105861 ]ﬁﬂéﬂlﬁ%}if%ﬂe %cf)ﬂ,ségﬁtt?trfégl} éﬁ?ggélf%n?fg % g%g%ng%%le“, the
entire contentsgéganhnafesait:appliicaiitris:beingeint orporatbtHeveirebylieferencéaBackground of the
Invention [0002]In yarious syrgical RIoceduss, (e SUNE HRISRHAASR Maks.Andackion in the
patient in order 1o remove Unwanted tissue, repair opamaged tissue, or implant a device to improve the
patient's well beingndini dertavecduebladt thhse obttivsscasuditedudmng eoBibetio A NEY  must be
done in a sinole. RIRGRANTS: S LLEXRMIPIE . DAASECL DR el RAUIIENR-RIANPR R aUTal lens

e

that has been clou y a cataract from the patient's eye and replaces it with an artificial lens that
will improve thexpestentEhey casipinetinroreleint e rbrreiisiBrstetture -2 inBididiisthate™ the
cornea of the eyg, by thei SuigsRAdSING & FeanoloThisprgvidesihecsurgess -Ydthyactessito the
patient's lens. The clouded lens is out logse and renefvgd. leirg 6"6%1 nuTIbeeagtI%gL%re%t procedures
that are used tdFEHBVEST PARERPLI& RS at {BhSS FACEUTWO Of the More Sommon techniques are
known as extragapsularistsgeistsantephadoemidsificaticihif0apdidatiextraeapsulamsungeryetthe
surgeon removes the | ns(ieavin hind,the , hack. half of the capsule.4n phacgemulsification, the
surgeon fragmé’?ﬁg%’g?%ﬁ tB)}h %‘?ﬁ%ﬁ}s‘o%}%%%nrtatlgﬁécgﬁg & gﬁ%@lé s!i?mu hne’ouslylﬁ%ated and
aspirated. Afterats, leniiés reneied KhidestafysoHhdn irmet{s SnRattficiaPrésatiaaowras i
Intra-ocular e5¢ 501, filed April 21, 2004, entitled “Surgical Knife Safety Handle”, the emtire

contents of each of said applications being incorporated herein by reference.

Background of the Invention

j0002] In various surgical procedures, the surgeon typically has to make an
incision in the patient in order to remove unwanted tissue, repair damaged tissue, or
implant a device to improve the patient's well being. In certain cases, all three ofthhese
activities, or a combination thereof, nust be done in a single procedure. For example,
in cataract surgery, the surgeon removes the natural lens that has been clounded by a
cataract from the patient's eye and replaces it with an artificial lens that will mmprove
the patient's eyesight. In order to perform this procedure, an incision is made ira the
cornea of the eye by the surgeon using a scalpel. This provides the surgeon with
access to the patient's lens. The clouded lens is cut loose and removed. There are a
number of different procedures that are used to remove a patient's lens that Izas a
cataract. Two of the more conumon techniques are known as extracapsular surgery
and phacoemulsification.

[0003] In exiracapsular surgery, the surgeon removes the lens leaving behind the
back half of the capsule. In phacoemulsification, the surgeon fragments the lens by
ultrasonic vibrations and the lens is simultaneously irrigated and aspirated. Aftex the

lens is removed, the surgeon then inserts an artificial lens known as an intra~ocoular



WO 2006/044865 PCT/US2005/037385 lens (IOL) into the eye either behind or in front of the iris. Two
small C-shaped arms connected to the IOL eventually become scarred into the side of the eye and

hold the IOL“f,i(SrQMGiB 4%%9& [0004] In another type of ophthalmic proced%slgﬂgw& ﬂﬁ%@g Implantable
Contact Lens procedure’(ICL), the surgeon makes an incision in the patient's eye and implants a

contact lens in the eye in front of the existing lens but behind the iris. This corrects the patient's vision
so that he or she can see clearly without the need for external contact lenses or eyeglasses. [0005]
Typically a nurse or other surgical assistant manages the devices that are used during such delicate

surgeries. Fokasdbizinie tesrapttbridraadioaimecsiprbsriate StERacd2are dkilable in the

operating suitg,fpr.the particulas: RLasaduie thabistehe-pariormediddihirespectioistalpels, the
assistant often hands_the scalpel to the surgeon in a predetermined orientation so that the surgeon

can grip the <EAPEMRhARAESFithout tatting his or her eyes away from the patient. This also
minimizes the@oeripility thaidhe:syrgasmptithbenciipnidi theblade antibdsphipeblcAftetatie surgeon

completes the incision, the s | js handed back to the assistant_for proper dispos terilization.
While the proé@ﬂﬁ?é%eﬁ%%@%oﬁeeﬁfrﬁﬁ%ﬁ }%agﬁsr%f celsécs’%fsrigl}ﬁ ?(%%%Ial?c’?ee eeartﬁ%rgﬁjsl%gt?pel ona
particular traysthafiadtl leeisrentby esteaftef-the qirbesdurinis leonipletelinfnbadeisicEsoertistray are then
cisposed of ot re.ssrlzed for euss, (0008l Al appropriie, NgoRlsaradollowed o ospia

personnel Willtlee%abf sed or unused scalpel blades. Unfortunately, accidental cuts of hospital
personnel docootast fersevanieledpessons. For example, because the surgeon and assistant are

concentraing ey iig Patiptand the pracedui PeinaaeHaimned andhe-paient heyimaysot pay
0

close attentio scalpels. Also, the scalpels may become exposed during shipment or when

scalpel packagiss! aferrsppedh of s shol 8 (EamBhc o msnstih e uSs it put the

used Scalpelsggp%bm@p@&ﬁ&@t%@@@&oar@rav@_mﬂaf inasedasalipelsinee plated miihaaproper tray,
the blade may be exposed to the operating ersonnel. In Eh setﬁgua%gcs)parsﬁ thfe OBglgggmg swte_
personnel ma?“?ﬁ%‘a’\?%ﬁé’ﬁ{l;‘/sc@rﬁ@ m%gﬁéz#&%ﬁﬁ%%%@dﬁcﬁgﬁ ey Tove around the patient during
the proceduretanecbpsutOERickeg:by the exgesedilatier W@A006/044 865sREHNMS208%/037385

the scalpel's handle without taking his or her eyes away from the patient. This also

minimizes the possibility that the surgeen will be cut with the blade on the scalpel.

After the surgeon completes the incision, the scalpel is handed back to the assistant

for proper disposal or sterilization. While the procedure is being performed, this

requires the assistant to place the used scalpel on a particular tray that will be

removed after the procedure is completed. The devices on the tray are then disposed

of or are sterilized for reuse.

[0006] If all appropriate protocols are followed, no hospital personnel will be cut

by used or unused scalpel blades. Unfortunately, accidental cuts of hospital personnel

do occur for a variety of reasons. For example, because the surgeon and assistant are

concentrating on the patient and the procedure being performed on the patient, they

may not pay close attention to the scalpels. Also, the scalpels may become exposed

during shipment or when scalpel packages ere dropped or mishandled prior fo use.

Once opened, the assistant may put the used scalpels in an inappropriate location or,

even if the used scalpels are placed on the proper tray, the blade may be exposed to

the operating suite personnel. In these situations, the operating suite persormel may

inadvertently coms into contact with the blade as they move around the patient during

the procediare and be cut or nicked by the exposed blade.
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[0007] Other hospital personnel may also come into contact with such blades and may also be cut or
nicked. Usually used blades are disposed of in an appropriate sharps container that allows used

needles and blades  inserted into the container but prevents access[,@f SR %I pgrsonnel to the
sharp end of‘%%%%g#gég?he sharp cutting surface of the blade. However, du)rilﬁgg cﬁegnub of the

operating suite, the used blades may be exposed prior to their placement in the appropriate sharps
container. If hospital personnel are not paying close attention to their activities or, if the exposed
blades are hidden from view because they are buried in a pile of other devices or. hospital linen, these

hospital pers§@B&Thaytbenddarsal araehuainse YA e aGtiHe cSnHaLY oF HEVRIIESbe cut or
nicked. [0008] Cutg ang.nicks, fromyblades are,uncemferable andkstistmeting ah bgspripraddition, such

cuts and nicks front used blades may result in blood or booéy fluid e_xgosu e which can result in the

spread of infediiRfscaEans BEMNRYA 1R saake A7 Hodpita PRISSHRE "EoMkerC8 this situation
has become gspecialyacuiesypeRBbivEBESRaGRISe aisutinslisehses asabruiredie sharp
immuno-deficiency syndrome, i.e. AIDS, and hepatitis. These disgases may be.transmi from an
infected persGHitBI&AGHAES ﬁfé@o@%%ﬁ'ﬁ%@?ﬁﬁ%@éﬁgﬁ ofBody ¢ u%es,o fﬁ?&%ﬁ%’%&}g fO EO%Q] In view of
the need for axseRipekined eqroaideast mitimiz@thechancethobraccidetabers @ariks: while also
protecting the, cutting edge of the blade, numerous ,scalpel 1designed JThesg.designs
typically take ﬁ?&pfgarg ! an%%a?ﬁ%f]ﬁ%agﬁf%nga ‘gfg?da%h%gt%ﬁsfdgﬁé?e%l%gutt’lng surfa.cﬁe (S)f the blade
from undesiredlaestact Witherh dopitali perbermedcatit s wrobhtiy B aBe L ITHES FAFY ATHHEse devices

can be extended 19,3, ,iEjﬁ)éléﬂ&%ﬁ{%p@?&%ﬁgﬁrﬁi}r%gﬁﬁt%@égﬂﬁmgaml@ flage fyy 48ang

Alternatively, the'scalpel may be designed to allow the blade to move into, or out of the scalpel
handle, to eitrerishtetdtbe blagesadie sHarEkfsly surface. [0010] Unfortunately, these designs are

deficient becaysggBpy tend Rpei SUMREarsome-angdiicuitawse, anddesatise thepenaycause
unwanted shielding or exposure of the blade prior to the need for §§ch {Hel ing ?ﬁr %Pﬁs%e. Also,
%C{/ i &bl

such devicesMHyFRqEHFE CYHsiIdrATEsHRREIH LD Gl BreXpose ade.

Additionally, the,shigldwhay eistestihehmedieeutliseinbeivistiateds brakieg fiep himlemifficult to

hld o comiol. st sl i B o e oL GHPEIRN A SIS BT
years because of such diseases as acquired immuno-deficiency syndrome, .. AIDS,
and hepatitis. These diseases may be transmitted from an infected person £o another
person by the transmission of body fluids, typically blood.
[0009] In view of the need for a scalpel that can at least minimize the chances of
accidental cuts or nicks, while also protecting the cutting edge of the blade, numerous
scalpels have been designed. These designs typically take the form of a scalpoel having
a guard that shields the sharp cutting surface of the blade from undesired contact with
hospital personnel and swrounding surfaces. The guard in these devicess can be
extended to a position shielding the blade or retracted exposing the blad e for use.
Alternatively, the scalpel may be designed to allow the blade to move inio or out of
the scalpel handle, to either shield or expose the sharp cutting surface.
[0010] Unfortunately, these designs are deficient because they temd to be
cumbersome and difficult to use, and because they may cause unwanted shrielding or
exposure of the blade prior to the need for such shielding or exposure. Aldso, such
devices may require considerable attention by the user to shield or expose the blade.
Additionally, the shield may distort the handle outline when retracted, maaking the
handle difficult to hold or control. Any design which allows the blade to move, for

retraction or exiension design prarposes, also introduces concerns regarding exact
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blade positioning and rigidity during use. Such concerns also apply in cases in which the user is
required to hold the retracted shield as a grip, allowing any movement between shield and handle to
possibly result in unwanted movement of the blade. [00111 Accordingly, a need exists for a device and
method to provide a shielding mechanism that is simple to use and remains in a shielding position
until disengaped pysitlbeinsendavedidudingnhghippifgecandiwben aishaptiad crsetappedchrins to opening.

The handle aer%dlssltgeldin mec dapig,rp gg(%gl sﬁlg% provide a miform %{li ler(l)g surfz%u;Dee tv‘xjggnn retracted,

. LIS ut as 10.. OWin |~
allowing user controf of the scalpel without any Unwanted gripping surface or blade movement.
Summary ofthddavéhtioHed pdsatiinrasdond aneendthrafiestaspéchoblnk present invention, there is

provided a gjgpical knife,safeny iandlé, for both.oppthalmic. and &%EHQ@'EHQ)@HW&&PH{EE?&?H?S

comprising: a handle body having a distal end, a proximal end and a housing extending a or;g a
longitudinal BXEHEHNEBE Sarimnstap aiie proxpialEnds saieldba oyt dseragndditherein and

having at leggt ope letexiending: ﬁ@idmlﬁ)é}gRHQiQ@éI@Hi%rQ%Eﬁ@&n_&ﬁﬁi%%}%m%T @nd having a
detent adjacent to said slot, said chamber beinéﬂ at least partially open at said distal end of said

handle body 2% iachShiritine SurEhARIMETRUsH alsry PHtsle By aviREAR B8stEE ARG from said

distal end ofgaictdiandievhadysalongnshidflanrgitadisahakisueamovabiaguanhengagethwith a guard
positioning @%%%gisryego{r longitudinal movement between a fully extended position and a fully
retracted posﬁlon With réspect to said handle body, said guard having a distal end for at least partially
enclosing a knife blade attachable to said knife holder; and said guard positioning mechanism slidably

mounted in §§'{%&Q@@Q@ Emll&%\{jng a user control mechanism extending from within said chamber

via said slot Wi user operable lock for engaging said decent. [0011b] In accordance
with a secod@0ddpbct of theaprexsencirivihtiomsiiepediso ipfsyvidestt surgitankAifsesatesyiieddle having
a user opergblg,lacking,mechanismnAOMRTsiNgG: SHRarNgLooly havipghtaisir! endipigximal end

and a housing extending along a longitudinal axis between said distal and proximal ends, said
housing defWﬂ‘@f§i%£ﬁﬁé-?‘ﬁmg€Pém PR S g erhst B st sty ieriveslIghtstudinal axis
4 accessingasaid shamhediand:kaieg.acdeiant asiacpat i saitisiatissaisichamerdeaingead least
Py o A B Sng AraE e ooe Y S o L TP R S nan axis
accessing said chamber and having a detent adjacent to said slot, said chamber being at
least partially open at said distal end of said handle body; a knife holder at said distal end
of said handle body having a post extending from said distal end of said handie body
along said longitudinal axis; a movable guard engaged with a guard positioning
mechanism for longitudinal movement between a fully extended position and a fully
retracted position with respect to said handle body, said guard having a distal end for at
least partially enclosing a knife blade attachabie to said knife holder; and said guard
positioning mechanism slidably mounted in said chamber and having a user control
mechanism extending from within said chamber via said slot and coupled with a user
operable lock for engaging said detent.
[0011b} In accordance with a second aspect of the present invention, there is
provided a surgical knife safety handle having a user operable locking mechanism,
comprising: a handle body having a distal end, a proximal end and a housing extending

along a longitudinal axis between said distal and proximal ends, said housing defining a

chamber therein and having at least one slot extending along said longitudinal axis



slidably mounted in said chamber for longitudinal movement between a fully extended position and a
fully retracted position with respect to said handle body, and having a user control mechanism
extending from within said chamber via said slot; and a cantilever beam integrally formed with said
guard positioning mechanism and resiliently biased toward said slot and a projection disposed on said
cantilever hessdar sagagameat midhh:saig deterhtadubsiantiallyl séauseidaidambuabierguard
positioning mechanism in said fully,extended position..{0012] Embodiments of th invention
seek to prO\f/giJ Seggagle%fn}éeo eﬁldgrﬁ%d%at%ﬁg Crﬁ%\fyS lg%%%dée tg %@ié?oggﬁr Pg%]éé?g%ﬁae%%ﬁgsgﬁe, such as a
scalpel, anglicaimimizeuthied chavncé stondots for nickstadinalgneigpiery, branding dnldtisposedef0013]
Embod'me%tgsﬁfoﬁbﬁrﬁrm@; %@J&%@Jﬁ%ﬁ%&t%@@eﬂ@@gig%gmmmmg\mguwsy to use
and that cah be operated by one hand of the user. [0014] Embodiments of the present invention also
seek to progimdrel desibaniin cretdBE thamwi Subsehrmmbrsan e ShfeljnfontBEESYRIng
accidentally,displagedwhenfuly exiendrd aaciexposinthihebladeisiQkal Rohadimentzof the

present invention also seek to provide a device and method that will subrstantially prevent the shield
from becomMEEL SIS HAlT HigRaesati A d SRS Eing S HEHHEHRTEhISh ST Eibodiments of
the presentimventien: alsaisekiaiprovide-asdrvieeantt meikiopotiabvitly substaniallyrpreient the

shield from ggcominlg aé:cidetntally displaced and exposing the blade during mishandling when
packaged. [ ]fﬁxéem%eoﬁf}r?éhﬂf%‘of the present invention also seek to provide a device and method

comprising a}plﬁz}hback pEﬁV@nﬁmpmeoﬁahésmrelaattvu'aﬂvsutistgmﬁ@l‘tlyt.@rpm&the &higld from bepoming
accidentally,igplacegapl expasing e hlade When &.forcs s, appliediahe ilymenged shield. 4a

[0018] Embodiments of the present invention also seek to provide a dev[ce an ethod comprising a
user operabletdicethe wiinngb stantiany prévehr tressheiagromdbegondiiguetidentally displaced and

exposing theyBiage until intensianallysreleasesk i iHeeRi A4S Ermbeslisments of theiprasant invention

also seek to provide a device and method comprising a drop-force operable lock that will substantially

prevent the SKIBRY HaRSKEaBLINING dpdidehtahPaieprated nere tspdingirdifade when a drop force or

[0014] Embodiments of the present invention also seek to provide a device and
method that wiil substantially prevent the shield from becoming accidentally displaced
when fully extended and exposing the blade.

[0015] Embodiments of the present invention also seek to provide a device and
method that will substantially prevent the shield from becoming accidentally displaced
and exposing the blade during shipping.

{6016} Embodiments of the present invention also seek to provide a device and
method that will substantially prevent the shield from becoming accidentally displaced
and exposing the biade during mishandling when packaged.

[0017} Embodiments of the present invention also seek to provide a device and
method comprising a pushback prevention mechanism that will substantially prevent the
shield from becoming accidentally displaced and exposing the blade when a force is

applied to the fully extended shield.
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impact force is applied to the device end opposite to the shield. [0020] Embodiments of the present
invention also seek to provide a device and method that will allow the user to manually release the
user operable lock securing the shield and retract the shield to expose the blade with a single hand.
[0021] Embodiments of the present invention also seek to provide a device and method which
maintains dfttifihterrupt&thhadidiensurfite coetonridveinpusdsovisidh talowidthe degebener control

and orientafjon, of the,fAierice- 10Re2Linaskordanaevithiembedinents Rl the mressRrldnyeRtion, there is

provided, a device comprising a handle, a blade connected to the handle, and a uaraj slidably
mounted pé’ﬁféﬂW‘U\ﬁtﬁ‘?ﬁ‘ﬁ‘?@tFﬂaﬁe}%’fﬁ?@liﬁﬁﬂgeﬁ?{ﬂ?/’é‘ﬁ]gﬁt g eH drshtcratly pRsasa B fhich the

blade is expased for use, and an extended position for covering the sharp cutting edge of the blade. In

the reractefy pesfion. an supased auardiedus iy, VS aLiedisiolendaf e brpdito alow

improved h control and blade orientation. The exposed guard radius however, is positioned to
allow the useethedirARPHFipRAsIgE-Hstal werls 6%?i‘idga\§\/ﬂiﬂhﬁ%bﬁﬁ%ﬂaé’éya%r%l"%ﬂkﬂ? STEER! with the
blade holdegRrevesting unvasied blade ecdiancie savenentdsiado ghandamiepatism dolerances.
[0023] In accordatlrilce with eTb(fgirt%er&ts 01; tth%resoeS%% i{w&gtiS n,a leaf spring or cantilever beam, and
detents ma)’}lﬁgea%roo\lflcfela HoiX thé gﬁaﬁy ' fhe ektended and “retracted position, and to provide slight
resistance d0#iY moventanbixbtvaencddbh ppessitiomvarititionstlypeekgashpside pravsisioitnechanism

and a user gperablgJeckmay,Penneorpasatad with thravard teareyenbacridenrtaliraisagion from the
fully extended position. The push@?ck preverétiié) echanism W]Figﬁ?‘ mprise a conical surface slidably

positioned Wit AEIRERFIE GRS SEMRGS d'idet'ee onditions and prevent guard
displacemeffiG@hen fully Extendiedtexcephthpoerghtdriventimechbnisealcontrolyitihe usercopeihble lock

may Comprisg g LAUIRYELRGAMAh RIBIREHAALAN RAGROSERL R BhandR ol deien to

substantially secure the guard in a fully extended position until intentionally released by the user. The

drop-force GHErbIEE K6k R POV K HEPHEY AR B AfYNextending from the proximal end of the
device to treefEr any drap fereedandmnpaict feraddithaiguardite prsxent guanttinmovemaentisThe above

and other object d advantages of.the present ing&ar&tion will e aRRAERt Lpon, .con ideration of the
following d a(i)lvelé %gsrflc?%ﬁg% .Cg??gP %%ca}aﬁ%efacﬁeéfa}heaD?a(}v?/Pﬁ]Sg T80§41 Tﬁe1 a 6\%} and other objects
and disadvaihidaidy withbsdopatiaiparéhipupsrrandle for sliding movement between a retracted

position in which the blade is exposed for use, and an extended position for covering the
sharp cutting edge of the blade. In the retracted position, an exposed guard radius is
provided at the distal end of the handle to allow improved handle control and blade
orientation. The exposed guard radius however, is positioned to aliow the user to firmly
grip a large distal handle portion which is molded as a single piece with the blade holder,
preventing unwanted blade or handle movement due to guard mechanism tolerances.

10023} In accordance with embodiments of the present invention, a leaf spring or
cantilever beam, and detents may be provided to fix the guard in the extended and
retracted position, and to provide slight resistance during movement between each
position. Additionally, a pushback prevention mechanism and a user operable lock may
be incorporated with the guard to prevent accidental retraction from the fully extended
position. The pushback prevention mechanism may comprise a conical surface slidably
positioned within a collet-like guard opening to expand under certain conditions and

prevent guard displacement when fully extended except through drive



consideration of the following drawings and detailed description. The preferred embodiments of the
present invention are illustrated in the appended drawings in which like reference numerals refer to
like elements and in which: [0025] Fig. | is a perspective view of an embodiment of the present
invention with the guard in a retracted position to expose the blade; [00261 Fig. 2 is a perspective
view of the exuhatimeniafrbig. Thaithstheoguatddnioah extendechpositionctatshield trerbladd; [0027] Fig. -

3A is an exploded perspective view of.the embodiment of Fig. 1. Fig, 38,15 3 side view of
another verEﬁSﬁ(g“Jt) goflo)?/]\}é?%eg}dﬁ)}l\{(\:,‘g% oﬁ%ﬁgﬁ: %C\iﬁn&gje%metfgsﬁ% E%%%j%ﬁ&% réﬁé%l%%%%% accordance
with an embfeldjnestindédhe prasenttininetiomallp0geasEigh B hésuacer dos-Seaidergb viewabithe lower

body contoyy wall oL Fig. 3R usyaing . RatheWaRRAJeient BRENINGS T IR fildadviga

cross-sectional view of the embodiment of Fig. | taken along line A-A of Fig. 1; [00311 Fig. 5Ais a
perspectiveldiBangEaAe R RTEALHITREG HgEGem I BatlEsAEYSY SAFhBSTRBAHY Méchanism

and the guayghin: aeeosdaneuith am smbadivent afdhecpressantanvantion; 100324 &ig.pbnis a

cross-sectional view of the embodiment of the engagement end of the guard in Fig. 5A; 6 WO
2006/04486% BEFTHEI CHLIE75BE DHAYaY e S8R elevational view of the embodiment of the

engagement end of the guard in Fig. 5A; [0034] Fig. 5D is a cross-sectional view of the embodiment

of the engagement eno{,of t(l)‘l ﬂ%tﬁg\_ﬁgsétioning mechanism in Fig. 5A; [0035] Fig. 5E is an elevational
view of an m%%%h?engagm’ém end of the guard positioning mechanism in Fig. 5A; [0036]
Fig. 6 is an enlarged cross-sectional view of the embodiment of the guard positioning mechanism and

the guard of g 5A takenlanaing B of i 11 [OBITIEig 15 ilefeg cins sggional view

of the embodiment of the guard positioning mechanism and the guard of Fig. 5A taken along line C--C

of Fig. 1; [0088]dEIglieA iefabrodsibartienalroienssf ansectsiliversisyroping. edbodimERtsf
embodiments of the present invention are illustrated in the appended drawings in which
like reference numerals refer to like elements and in which:
[0025] Fig. 1 is a perspective view of an embodiment of the present invention
with the guard in a retracted position to expose the blade;
[0626] Fig. 2 is a perspective view of the embodiment of Fig. 1 with the guard in
an extended position {0 shield the blade;
[0027] Fig. 3A is an exploded perspective view of the embodiment of Fig. 1;
[0028] Fig. 3B ié a side view of another version of the lower body contour wall
having different sized detent openings in accordance with an embodiment of the present
invention;
10029] Fig. 3C is a cross-sectional view of the lower body contour wali of Fig. 3B
illustrating a path between detent openings;
[06306] Fig. 4 is a cross-sectional view of the embodiment of Fig. | taken along
line A-A of Fig. 1;
10031} Fig. 5A is a perspective view of an embodiment of the engagement
between the guard positioning mechanism and the guard in accordance with an
embodiment of the present invention;
[06032] Fig. 5B is a cross-sectional view of the embodiment of the engagement

end of the guard in Fig. 5A;



Fig. 1 illustrating a guard positioning mechanism having an integral spring; [0033] Fig. 8E3 is an
enlarged cross-sectional view of the detent engagement of the integral spring of Fig. 8A; [0040] Fig.

8C is an enlarged cross:sectional view of the detent engagement of the Igaf sRHiRG AF5g- 3A; [0041]
Fig. 8D is an elevational view of the guard positioning mechanism and integral spring of Fig. 8A;

[0042] Fig. BE is a bottom view of the guard positioning mechanism and integral spring of Fig. 8A;
[0043] Fig. 8F is a perspective view of the guard positioning mechanism and integral spring of Fig. 8A;

[0044] Fig. 8G is an exploded perspective view of angther emb _dirri-en,ft] f the apresen;[ inv&antion
further illustrd@RP Lisefisperabifcdbele oot righaRr %%%?B%&@SE% gl‘?/%% 6Fthe guard

positioning mgp@@%&p@gqﬁgsg[@perable lock of Fig. 8G in a locked position in accordance with an
embodiment of the present invention; [0046%1&5i .8lisa ctﬁgés-sggéil%e%lt\g%\%é)fe}g a%gﬁln&{positioning
mechanism altP3kr opérabied 18ck FPEfG® ,n%éd’ﬁi’ﬁ%. e A perspective view of t

e guard
positioning meghanisa:and vessitiepeiableclosksof migiBGA7 WO 2006/044865 PCT/US2005/037385
[0048] Fig. 8K is a top view of the guard positioning mechanis L Qperable lock of Fig. 8G;
[0049] Fig. sd‘?sgé*%Foséi‘@eéﬁbh%F%i%TﬁV%%?ﬁ% é’ﬁ%“r}gdp %ﬁsﬁ%ﬁﬁ%{gmn%%gﬁﬁrﬁsm %anéd user operable lock of
Fig. 8G; [005@}dgapisidpanspestiieniewinFandther embodiment of the present invention with the

guard in @ AR POYHON. 9. cXposcbe AteL (006 i O I anssaReli e alihe

embodiment he guard iff an extended position to shield the blade; [0052] Fig. 10 is an
exploded perspsittirengdewdithsermtbdimenrdpEsom rhess]mg e Ftheéhidgld cross-sectional

view of the e"f@ﬂ%‘ﬂemﬁ%. Fig. 94 iaken.alongding k) Plkiads My embodiment of the guard
positioning mechanism and the guard of Fig. 5A taken along line C--CofFig. 1;
[0038] Fig 8A is across-sectional view of a second version of the embodiment of
Fig. 1 illustrating & guard positioning mechanism having an integral spring;
[0039] TFig 813 is an enlarged cross-sectional view of the detent engagennent of the
integral spring of Fig. 8A;
[0040] Fig 8C is an enlarged cross-sectional view of the detent engagennent of the
leaf spring of Fig. 3A;
[0041] Fig. 8D is an elevational view of the guard positioning mechanism and
integral spring of Fig. 8A;
[0042] Fig 8E is a bottom view of the guard positioning mechanism arad integral
spring of Fig. 8A;
[0043] Fig. 8F is a perspective view of the guard positioning mechznism and
integral spring of Fig. 8A;
[0044] Fig. 8G is an exploded perspective view of another embodinzent of the
present invention further illustrating a user operable lock;
[0045] Fig. 8E is a cross-sectional view of the guard positioning mech anism and
user operable lock: of Fig. 8G in a locked position i accordance with an ermbodiment
of the present invention;
JOO46] Tig. 8T is a cross-sectional view of the guard positioning mech.anism and -
user operable locks of Fig. 8G;
[0047] Fig. 8F is a perspective view of the guard positioning mechanisrm and user

operable lock of Fig. 8G;



[0054] Fig. 12A is a perspective view of another embodiment of the present invention with a plunger
type operator control and the guard in an extended position to shield the blade; [0055] Fig. 12B is a

perspective W&U‘Qgsg_gnbodiment of Fig. 12A with a plunger type operp{qicogicqland the guard in
a retracted position to expose the blade; [0056] Fig. 12C is a perspective view of another embodiment

of the present invention with a segmented plunger type operator control and the guard in a retracted
position to expose the blade; [0057] Fig. 13A is a cross-sectional view of another embodiment of the
present invention with a drop-force operable lock; [0055] Fig..13B is a vie%w of an alfernate contact

button shap&@@file efimobimint SPEIGCT3AL 4R [BB8Y] B YR G e 5T hi0thef Alternate

contact butt%éggg%gp(r(;h@igemppdiment of Fig. 13A. [0060] In the drawing figures, it will be
understood that like numerals refer to like, stryctures.ED
[

[ tailed ipti f the E
EmbodimeniORAA] FH Bt TERECGIHE HESoqt ARooRi JoS Rt Sah g DR

nverition describe Ow comprise a surgical
knife safety handiesinidiothk ophibakdic and non-ophthalmic applications, 8 WO 2006/044865

PCTIUS2005 Q27355 having a moxable qyerd el Gan e asiag s xpase e pladg when in arse

and that ca cover arp cutting edge of the blade when not in‘'use. The guard is
located at a distatiemsk the fiandlie, pattiisdansitindorfemonsiir tli€chandle, and including a larger

clameter shglag o besames el ol s aipossb mlenhan dulietejeddtinen uly

extended, th rs the exposed cutting edge of the blade without distorting handle contours.
The guard isiremyagedissinestimie mdhdrdndsiidably mounted within the handle body, which

includes a legfsang e flaxlecaptioyar heamiorengagitadaientsiahbutlyf exgended and fully
retracted positions, and providing audible and tactile engagement feed%agk. Tpeﬁp}%aggment
between the ¢ dland drivé ?ﬁ@%ﬁéﬁlﬁ%ﬁda%%s?ﬁq&%@gag Vgﬁgh Atk SPEVEHESA Reckanism comprising

ention mec
a conical surfges slidablypositivsesipwithin a collet-like guard opening to substantially prevent guard

displacemen%%%%]} Fig. 12A is a perspective view of another embodiment of the present
invention with a plunger type operator control and the guard in an extended position
to shield the blade;
[0055] Fig. 12B is a perspective view of the embodiment of Fig. 12A with a
plunger type operator control and the guard in a retracted position to expose the blade;
[0056] Tig. 12C is a perspective view of another embodiment of the present
invention with a segmented plunger fype operator control and the guard in a retracted
position to expose the blade;
[6057] Fig. 13A is a cross-sectional view of another embodiment of the present
invention with a drop-force operable lock;
[G058] Fig. 13B is a view of an altern ate contact button shape for the embodiment
of Fig. 13A; and
[0059] Fig. 13C is a view of another alternate contact button shape for the
embodiment of Fig. 13A.
[0060] In the drawing figures, it will be understood that like numerals refer to like

structures.

Detailed Description of the Exemplary Emabodiments

[0061] The embodiments of the present invention described below comprise a

surgical knife safety handle, for both ophthalmic and non-ophthalmic applications,

8



fully extended except through drive mechanism control. Additionally, embodiments of the present
invention can further include a user operable lock between tie guard drive mechanism and the handle

body to subs@&%{%m&;}ent undesired guard drive mechanism movemept, suchRg Hagesired
movement occurring during shipment or package mishandling. Still further, embodiments of the

present invention can include a drop-force operable lock to substantially prevent undesired guard
drive mechanism movement when a sudden force or impact is applied to a device end opposite the

guard. [0062] As shown in Fig. 1, the surgical knife safety handle 10 (%g firgt embodimer%;[ of the
present inveRtigRGHcIieED s BB JBh ST aGHAFIFS oS RERBIY BRIV Yartidhy With#Body 20 for

longitudinal gliglinghrpovement hetveenia delrpctediapdddendedoiakitianimgt his sepEhspective view.
of an embodiment of the present.invention with the guard 30 in a retracted position to expose a blade
40 for use. ?H?%d%ﬂﬁ%@,%&#ﬂﬂeepéir%%v pt)gbas',%i:fgh Pf%‘?fﬁgya%}%negg%ﬁg u%?nmtelr‘rﬁb%c} andle

surface betwegileisiad anchypraximdberdsiisvhisierisedfene disl whils bfeuets datices lben in use.
Additionally, the en#aa}@lﬁgleg%%gd ?&’(ﬁip{‘ 3:re>é§§c§br.1al %%%d%ﬁ? whendyly retragied defineg.a
ou Ista nife

noncircular CBRGU the nd of the surgical knife safety handle 10 which gives the user
better controbamdedliovitsngasies bfadie Wridmratibmdulisigriioe. oW sovemwu48bs suard is

PCTI1IS2005/0R 5 003 A et Greln i fermu Riximalty efersdfatlocafioniendihe surgica

knife safety hafiale 10 closest to the person using the device handle and farthest from the patient in

connection viltblydhch tivafdevies anBreialt eI EPsaR), the fasreugstaieisiert t5'%ocation on

the device hadleief thig nvsnienfestbesties) the petsanysingiheadevietibangdiegnibaiosest to the
patient in coneection with which the device handle is ﬁd %9064 Tt&e surqi I knif?uscfafsegy handle 10
of the preseriCriVaRTon H<ERABRTYS BomIste W, BYAMANT SEVrcERRBHRT S8 EEtS

fie distal end o f
body 20. Howeyhdspiiaiethbaaniehexpasedhiatessuctvaithispfesentidaiprab sazends, including

Cideably exiaHUEH o) e B Bk 20 LI e e e e e i Fig. 2.

Fig. 2 is a pefspeetiveiééw:abthehempodientathigistowignirol. Additionally, embodiments
of the present invention can further include a user operable lock between the guard
drive mechanism and the handle body to substantially prevent undesired guaxd drive
mechanism movement, such as undesired movement occurring during shiprnent or
package mishandling. Still further, ermbodiments of the present invention can include
a drop-force operable lock to substantially prevent undesired guard drive mechanism
movement when a sudden force or impact is applied to a device end opposite the
guard.
[0062] As shown in Fig. 1, the surgical knife safety handle 10 of a first
embodiment of the present invention includes a body 20 having a guard 30 slidably
received partially within body 20 for longitudinal sliding movement between a
retracted and extended position. Fig. 1 is a perspeciive view. of an embodimerat of the
present invention with the guard 30 in a refracted position to expose a blade 40 for
use. The guard 30, when in the retracted position, forms a smooth, uninterrupted
handie surface between distal and proximal ends, which is preferred by users of such
devices when in use. Additionally, the enlarged guard portion, external to body 20
when fully retracted, defines a noncircular contour about the distal end of the surgical
knife safety handle 10 which gives the user better control and allows easier blade

orientation during use.



the guard 30 in an extended position. A leaf spring and pushback prevention mechanism is employed
within the body 20 to prevent unwanted movement of the guard 30 when fully extended, as described
in greater detajl bel 1{ 065] Fig. 3A is an exploded perspective view of ] j of Fig. 1.
The view of ﬁ%%‘ﬁ Eﬁl‘%%: g:aes an upper body contour wall 22 and a lower bo 5“ %@%{ﬂ%ﬁan 24, formed
to assemble as a handle body 20 and define a substantially hollow chamber within the body 20 to
house a guard positioning mechanism 50 and a concealable portion of the guard 30. [0066] The upper
body contour wall 22 includes a slot 28 accessing the chamber to allow protrusion of a_ragiﬁed operator

control 58 forlPR&Rlardsosmeriat ndih EBMPESOTINICRSIEH (e LIRS PRfEF SHECES a laser
actuator. Theyypper, dagdy.cortovtwalkcanifuibenineigerdriant tiatabond Fiohuserwith a user
operable lock to ensure that the blade remains covered until &nanually eégosed. n.exem lary
embodiment S1HRIHRIE B FRRAERHIB AT HOLHBS LR GF AT G AP BE o With Feretehtato Fig. 8G.
[0067] The distatend-ekthecppartos\saahtoiuvwalhaialse ihdilidesancouterthssifiiom Hawing a
dimpled texture, extending from.the distal end.of the upper body._conto IL.22 tQ & pomt slightly
before the ac@gﬁ?glﬁlﬂ%gﬁ%‘f@ftur%é‘%ﬁﬁ%gleo?ggs%ﬁf ICIg%E 0 plPo‘\’/?&é“ ﬁﬁgé%%sﬁ%i%%%ogﬁilip grip
during use, addugelbptidiatedisada similar position on the lower body contour wall 24 such that when

assembled, Ih, Jk9afVO. 2000044865 R CHARALRN Q3 (385, Iexluiel-skilace aRpearn.anilorm about

an outside di the bo ear the "distal end. Although a dimpled surface is shown in the

embodiment ihliEg 48Aomewpilodstiiss ditadly cesitsd By, Heiaitrsday bed IdhsHS €aYfac’ can be
extended or modified fram the aren shawn and deseriked-nkig. Aaarraguied iniohefing
embodiments. [0068] The distal end of the upper body contour wall 22 further, includes emicircular
mating port, e3¢eiigat @&W@Pﬁsﬁﬁﬁﬁﬁ‘@%’éﬁh%a%agﬁaaﬁ%%?di@ B58ERiIdA %ﬁrt%é aised
contoured surfage,oktheLxpeseddaartiomahihagatd 30visiscrted wier filly sseicactcbladie the fully
retracted position, the mat,in%_port and exposed %uard ﬁorgio? { f the guard 3(% gﬁeltffogﬁ %}{ad to
provide the srA8cthsIaHmiErFistéd HENAIS &RTEREEYa HER A BbRtour about the distal end as
described the guard 30 in an extended position. A leaf spring and pushback prevention

mechanism is employed within the body 20 to prevent unw anted movement of the
guard 30 when fully extended, as described in greater detail beslow.

[0065] Fig. 3A is an exploded perspective view of the embodiment of Fig. 1. The
view of Fig. 3A includes an upper body contour wall 22 and a lower body contour
wall 24, formed to assemble as a handle body 20 and define a substantially holiow
chamber within the body 20 to house a guard positioning mechanism 50 and a
concealable portion of the guard 30.

[0066] The upper body contour wall 22 includes a slot 28 accessing the chamber
to allow protrusion of z raised operator comtrol 58 for the guard positioning
mechanism 50, which can be collectively referred to as a wser actuator. The upper
body contour wall can further include a detent (not showwn) for use with a user
operable lock to ensure that the blade remains covered wntil manually exposed. An
exemplary embodiment of the user operable lock is described in greater detail below
with reference to Fig. 8G.

[0067] The distal end of the upper body contour wall 22 also includes an outer
surface having a dimpled texture, extending from the distal end of the upper body
contour wall 22 to a point slightly before the access slot 28.  The textured surface is
sufficient to provide the user with a nonslip grip during use, and is éuplicated ina

similar position on the lower body contour wall 24 such tfzat when assembled, the
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above. [0069] The upper body contour wall 22 and lower body contour wall 24 assemble to form the
handle body 20 and define a substantially hollow chamber within the body 20 to house a guard

positioningsnﬁgg%%g)gls%g) and a concealable portion of guard 30. The gulaéglggﬁbi%%y'%smechanism

50, which is descri In greater detail below and shown in Fig. SA, has a generally cylindrical cross

section and is sized to slidably fit within the hollow chamber within the body 20. The guard positioning

mechanism 50 is controlled to travel between a fully extended and fully retracted position via an

external protrusion 58 accessed through channel 28. Each position is main ag%%gégant ngagement
[

between a |defuptheEHace RIS SRR ARIIh AT LHEHY RRIFHT Heltuah Aing mechanism

50, and either; & fitsior SpERRGis @Rt HdantBEin thedawerkodnboniownniallFi2g as described
below. In another embodiment of the hgre ent jnvel tioB descr'lbed in fgreat%[l %%t%ith%%v ;[,he guard
positioning AEBHEhRRA%0 FaRHS Hietdds 4 ISR BpePEBt T (3 AESE A maintaining the guard in a
fully extendeshp@siiopedn Stilk agethehembagineniooi-the prefegt ihuxentioregasetibeddthegreater
detail below, the guard positioning mechanism 50 further includes a drop- force operable lock to assist
in maintaininﬁrﬁ’? 1 e&?‘ended position. [0070] The lower body contour wall 24 includes a frst and
second dete[®863hd T talshgacel thé lbaf sppigtBdoftragandasbsitiofirhemastaiism 50, locking

the guard in position when, fully extended gp fully.retiacted: As aoied-abave 4he saprinody contour
wall 22 and Isé%vnel?lb%lé%; c%ﬁ%m% (I/)v%%ttl %4% %sseréluble to definea 11 WO 2006/04483&5B

PCT/US2005/087385 shisstatsamspdienianarnpeRanniiianeboesre 095 N8 e h & HEan? positioning
mechanism 50 which ¢ogiainga lealsRENIH nwhereinthedeatsnineismeieniads withindbe guard

positioning mechanism 50 to firmly press against the lower body contour waHi 24 when slidin

g
between extEHBRE ¥l REEIHosTichS. 1Yo P BotRPES WalP54't %|L?&%SS]ﬁ}FOS?l%hd second

detents 54 angd; A6 -esaiadalerpasie pesiipaswithiccihesubsiantialiiballendchaiebsiich that the
leaf spring engages the first detent 54 when the guard positioning mechanism 50 is in a fully retracted
position, and®@Adages the second detent 56 when the guard positioning mechanism 50 is in a fully

extended posiioeo$lidakicuppueroantoohiber gudrd pasitioniago michamisn 50lbedvessmpbsitions is

opposed Withcc‘;Jl fglrll%h&lg%%lgt(ﬁg %c%/ef&%gcp Xetttﬁ?e a substantially ho Hlow chamber within the body
20 to house a guard positioning mechanism 50 and a comncealable portion of guard 30,
The guard positioning mechanism 50, which is described in greater detail below and
shown in Fig. 5A, has a generally cylindrical cross section and is sized to slidably fit
within the hollow chamber within the body 20. The gnard positioning mechanism 50
is controlled to travel beﬁﬁeen a fully extended and Fully retracted position via an
external protrusion 58 accessed through channel 28, Each position is maintained by
an engagement between a leaf spring 52, which is contained within a body cavity of
the guard positioning mechanism 50, and either a first or second detent 54 and 56 in
the lower body" contour wall 24 as described below. In another embodiment of the
present invention described in greater detail below, the guard positioning mechanism
50 further inchudes a user operable lock to assist In maintaining the guard m a fully
extended position. In still another embodiment of the poresent invention described in
greater detail below, the guard positioning mechanisnn 50 further includes a drop-
force operable Tock to assist in maintaining a fully extended position.
[007C] The lower body contour wall 24 includes a first and second detent 54 and
56 to engage the leaf spring 52 of the guard positionimg mechanism 590, locking the
guard in position when fully extended or fully retracted. As noted above, the upper

body comtour wall 22 and lower body contour wall 24 assemble to define a
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leaf spring 52 contact with. the lower body contour wall 24 between detents. [0071] The detents 54
and 56 can be provided as substantially similar shaped and sized slots in the lower body contour wall

24 as shown j in%‘a%ﬁs?:{ can have varying si.zes_and dimensions, as s@w&m%@nts 55 and
57 in the lower body contour wall example 25 in Figs. 3B and 8G. Fig. 3B is a side view of another

version of the lower body contour wall having different sized detent openings, and Fig. 8G is an
exploded perspective view including the lower body contour wall 25 of Fig. 3B in accordance with
another embodiment of the present inventign. The smaller deteﬁit 57 c%r)l be provided.to establish a

positive engagsiariFbrcBANRT tHeTebF sHy o e IRt A CArEYe M SH8s RRELBEFin greater
detail below. Asdhe defent 57;Gorsspands teatheguarded-pesiianhthedetentppeningoed be
constructed having a smaller opening which engages the spring or beam e secur atis,
kolding the sPhY dPhEaRdPES LY H?ffg@}é]gl%gn%c? té%s%%&ggfﬁ%%? %ar%a%%&z?ﬁg%e Iggéptive locking
force for the guats@dwosipmLEhelitgnidtcerespondd tothetmgehrstionr retraetswposition and
therefore, can be provided having a.larget operaing. | r ing of the getentpRgpsures that
the spring or%% RS %glgﬁig \%v %nﬁle‘n&g%%&e(% 3%%%%%%%0%%% a "'sgt" when. ir%f_t?he retracted
position. Alsopasitiationsitirin detentssaStatio STolltowdmrestasiishifgiditelent BEiREiTIERECes required

to extend and feyact figguard pasiiening.Beshanismot:da0nzkT 86 engagement:batseen spring

and either detent also provides audible "and tactile engagement feedback to the user. The

engagement prsifitesiaheagesicls saradsdetras S RER thR BRA AIRF BN SO Il PetPacted, and
the spring is 12 \WWQ 206/044865 P Gh4S2005/Q87285mBieRRYy ngAGeguAlso, thatbndper

engagement also producés a mechanical vibration pulse,.or tactile feedback, which allows the user to
ensure engag@RtEAtIEL YLBETFEED [0TSR SHERAFTT ﬂﬂ%ﬁgfﬁﬁt&% 15?335’8 ofthe (fc‘)lb t\al\{r%ody
contour wall 24alsqApclodestactanerest Madeolder@apar palt) onfiguredetenfixedly secure the

blade 40 to the distal end of body 20. The tapered blade, holder 26 is,mol s N extensipn of the
lower body comggrﬁ/allgk? &@F&‘Itsé%g aéﬁpag asaélg’gﬁé?giﬁlegﬁguﬁ%gr%%g%%g%%n aregﬁgt a point of
attachment, agidds tapered slightiyetoradedunsidorosssédtion freanain aFppirttef attadiniaie to the

blade 40, which car.hie epoxy handed o e tapered Pladesdipidess Adibonalrieialis ol tlade

attachment ar& H&HoZEE iA 0.8 Patent Application
contour wall example 25 in Figs. 3B and 8G. Fig. 3B is a side view of another
version of the lower body contour wall having different sized detent operiings, and
Fig. 8G is an exploded perspective view including the lower body contour wwall 25 of
Fig. 3B in accordance with anoth.er embodiment of the present invention. The smaller
detent 57 can be provided to establish a positive engagement force with the L eaf spring
or an integral cantilever beam as described in greater detail below. As the detent 57
corresponds to the guarded position, the detent opening can be constructect having a
smaller opening which engages the spring or beam more securely, that is, holding the
gpring or beam in a slightly deflected and tensed position, and providing a positive
locking force for the guarded position. The detent 55 corresponds to the wnguarded,
or retracted position and therefore, can be provided having a larger operxing. The
larger opening of the detent 55 ensures that the spring or beam is more relaxed when
engaged and does not take a “set” when in the retracted position. Also, vaxiations in
detents 55 and 57 allow for establishing different activation forces required to extend
and retract the guard positioning mechanism 50.
[0072] The engagement betwween spring and either detent also provides audible
and tactile engagement feedbaclc to the user. The engagement produces an audible

sound, such as a “click”, when fully extended or fully retracted, and the spring is
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No. 10/835,286, the entire disclosure of which is incorporated herein by reference. [0074] As shown in
Fig. 4, the tapered blade holder 26 is secured to the lower body contour wall 24 distal end via a

molded conngelion Spanning approximately 90 degrees of the circumfergnegaf.thegenarally circular
cross section area of the tapered blade holder 26 at the point of attachment, allowing the guard 30 to

effectively shield approximately 270 degrees about the axis of the blade when fully extended. Fig. 4 is
a cross-sectional view of the embodiment of Fig. 1 taken along line A--A of Fig. 1, showing the point
of attachment between the tapered blade holder 26 and the lowey body contour wa HJZ and the

R B ar

L
semicircularRsEsaing etErestistapera e oW ST M 815 R TER® %g%%tlen &d and
retracted dufjRgsuse: EHREISHRsSSEE!IVAIchMLMEiged alsnsahowsdirentaigeacdistaténd of the
guard 30, which is required_ to provide sufficient clearance for the blade when fully.extended. This
enlarged distd Efllis <hHTHTE %%jé%hﬁ%figﬁallrﬁgy %?e%r%r%‘.’f"(&é)‘fé} a’c%%r}?or%rogglfg“én@gtoﬁade type or
guarding purpesed{eQrapincFigiade thedndlded-qushecidizbetrsefithd Yaysered thiabiedsotdler 26 and
the lower body gontour wall 24. provides,a first and se 0L 27, ithet; Side of the

% @%eiélﬁtﬁ} oel%g(f g%c%f é% zfg%‘seaﬁﬁreéjb?a&quﬁ E% i@ ﬁ@fhgg Qs%%,%&éﬁ

holder 26, fof guard een extended and retracted positions and preventing
twisting or digterfiowsAsmsigdditional surpdft doitahengrnd 130 2 tee B 8EMBREBRHGERFESHIBER walls 22

and 24 createsd IIC,Siot A5 REMERD SalaubaallFeAdde fapried hiadadalierdbalinking siots

27a and 27b, suc ta continuous semicircular slot is provided at the distal end, about the tapered

blade holder2@oittirofigtrolrmeantitemind 60 8 PRRE SR PERAITISIRHARTIRY Haffhcted

positions. Thg guard.30asdeserbedsiniseatacriatal belawsbas@igensraliyedi3piOcaA06/044865
PCTmS2005/037385 semicircular cross section andf#s.sized ata é)ﬁr(g imal end to extend and retract

through the SEenitiSafir s e SHER AT PRSYIaSE B R IoM By 4Rd 1 eHlargEdAf Y distal end to
surround therigiasir440 WithguéHHaHeTRNCe Ibemexiebte. TheguasdSeecaredoe c¢bndtrueted of any

advantageo R ARG T8 LLbA AR N DTS SR Ty S e,
[0076] In the diestremlddim entoh fheprestht ipusmiiby chobn ¢rofigsetivre ayemed U30lgwEsinot have a
fully circular B %‘fc“ié’z“z%t atp 1%9 ]itic’otianlt %@%ﬂ%ﬁﬁ%ﬁ@%l@%@qm guard 30 to effectively shield
approximately 270 degrees about the axis of the blade when fully extended. Fig. 4isa
cross-sectional view of the embodiment of Fig. 1 takem along line A--A of Fig. 1,
showing the point of attachment between the tapered blade holder 26 and the lower
body contour wall 24, and the semicircular opening at the distal end of the body 20
through which the guard is extended and retracted during use. The cross section
shown in Fig. 4 also shows the enlarged distal end of the guard 30, which 1s required
to provide sufficient clearance for the blade when fully extended. This enlarged distal
end is shown as one example, an may be modified to accommodate any blade type or
guarding purpose.
[O075] In Fig 4, the molded connection between the tapered blade holder 26 and
the 1ower.body contour wall 24 provides a first and second slot 27a and 27b on either
side of the holder 26, for use in guiding the guard 30 between extended and retracted
positions and preventing twisting or distortion. As adclitional support for the guard
30, the assembly of body contour walls 22 and 24 creaies a third siot 27¢ between
contour wall 22 and the tapered blade holder 26, linking slots 27a and 27b, such that a
continuous semicircular siot is provided at the distal end, about the tapered blade
holder 26, through which the guard 30 travels between fully extended and fully

retracted positions. The guard 30, as described in greatex detail below, has a generally
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attachment of the tapered blade holder 26 to the lower body contour wall 24. This feature ensures the
user is allowed to finnly grip a surface that is singularly molded with the blade holder 26. This presents

a more positiye, grin which is less susceptible to unwanted blade or grippig-audass aements due
to tolerances between the guard 30 and each body contoux wall 22 and 24. The enlarged distal end of

the guard 30 which remains external to the body 20 when fully retracted however, is rigid enough to
provide additional control and blade orientation with one or more fingers of the user if so desired

during use. [0077] Figs. 5A-5E, 6 and 7 show additional details, of the guar sitionin echanism
50, the guardeSHCERHAHEISaSATETK PrebeHFEH %éﬁ{gﬁ%ﬁ{%@%gmgeﬁn %:P% 5N Qﬁlrj%ﬁéﬁes the

engagementhetuaan-thegurte ResHieni Rgoridet diisine v ¥hEs, gurd aﬁdrgd.gsat&adt#tﬁlillustrate an
enlarged cross-sectional view of the engagemen own and descri in-relati ody 20.
Figs. 5B-5E FrOVRIEHIHRbLIRS %J;ae%é%o‘%h%ou e n%%q‘%ﬂ%%h

engagement mechanisms of b e guard positioning

mechanism aaddhenguardf (0678} tisestoiarim, gl B eraparenp os RivaiRPABCRENIBASO has a
generally circular 6103 seclion aid s aizec o sidably iy iin the ol hamherowitiia the body
IS mecha

20. The guar%lapeorél ioning mechani ically engaged with the guard 30 to direct and
control guardHravel bétwdein difulishsideddsdthirgiafly retracted position. The combined length of the

mechanis 98 spgi0uqc s shificiantdn alion gsubstaniatarion e guathadiareiract within
body 20. Only a partial radius of the enlarged distal end of the guard 30 remains exposed.as shown
in Fig. 1. 14 Wolos0er044865 Fﬁél‘r/@@%%%Q%é@%@?@ﬁ%@&ﬁh?&%&ﬁi6‘?1???6 rﬂé“jﬁﬁ‘%ism 50 is

mechanically,gngaged withihepguansd 2 vidiapushiadkepevertiodneabanisal complisiag a conical

surface, or tapered locking pin, located at an engagement end of the guard itioning, mechanism
50 and whicﬁ?@tgﬁﬁﬁv&@}ﬁdﬁéﬁlﬁﬁ%?ﬁ@@éﬂe%ﬁgg S EALe] S]bréﬁﬁé?a%ésssé}ﬁ tgls ?X grea 5?18 detail

below. The m@a@wﬁ@m@&ﬂ&nﬂbﬁvﬁmﬂn@amﬂ@m&\mgﬁbaﬁm BOcanshggapd®® allows the
AT S e 0 s an

guard 30 and each body contour wall 22 and 24, The enlarged distal end of the guard

10 which remains external to the body 20 when fully retracted however, is rigid

enough to provide additional control and blade orientation with one or mors fingers of

the user if so desired during use.

0077} Figs. 5A-5E, 6 and 7 show additional details of the guard positioning
mechanism 50, the guard 30, and the pushback prevention mechanism thereb>etween.

Fig. 5A illustrates the engagement between the guard positioning mechanism and the

guard, and Figs. 6 and 7 illustrate an enlarged cross-sectional view of the engagement

shown and described in relation: to the body 20. Figs. 5B-5E provide addition al views

of the engagement mechanismes of both the guard positioning mechanisin  and the

guard.

[0078] Asshown in Fig. 54, the guard positioning mechanism 50 has a generally

circular cross section and is sized to slidably fit within the holiow chamber within the

body 20. The guard positioning mechanism 50 is mechanically engaged <with the

guard 30 to direct and control guard travel between a fully extended amd fully
retracted position. The combined length of the mechanism 50 and guard 30 is
sufficient to allow a substantial portion of the guard 30 to retract within body 20.

Only a partial radius of the enlarged distal end of the guard 30 remains exposed as

shown in Fig. 1.
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user via the raised protrusion 58 which extends from within the hollow chamber of the body 20 via
channel 28. The ease of control allows the user one finger control of the positioning mechanism and

the attached‘gga%% M‘ﬁ 6r:{_aised protrusion 58 can also be cantilevered to P ngu% @S?r?gperable lock

to further prevent undesired movement of the positioning mechanism 50, as descri n greater

detail below in reference to Figs. SG through 8L. [0080] As shown in greater detalil in Fig. 6, each
position of the guard 30 is maintained by an engagement between a leaf spring 52, located within a
body cavity of the guard positioning mechanism 50, and either a first or second detent 54 and 56

located in thd @@ bodhe orwerdr npsitioning Haegharaposflidhimyrhetiatisietsrs Sibsthtially hollow
and contains 4,4 5priRg 52 uhislis peeniest wihindiaR gaish pesiioRing et hartirw, 50 with an
exposed spring apex extending from the guard positioning mechanism 50 via @n%o?g%gﬁg 60. The
0

spring apex eZRHefingORERE JBnilRFHediRhFhreRREERyathstifte fTower b&EF UPWaR 24 when
sliding betwags.gxieades and retiastedositionssiiba tdwetthindy colitolikwall2d apeides a first and

second detent 54 and 56, located at opposite positions within the, substantially hollow c ber such
that the leaf s‘fﬁ?ﬁﬁbgfjrgé@e??ﬁ?rﬁrg?t te%ﬁi%ﬁ' W#élrc] tﬁgeg{%%tr%c %oéfﬁ%% egl?ﬁlec %\% 5(3%{2 in a fully
retracted posiiasiiaiidengebassthe8esondudateit BBahertlthepgsitinhipgsitioriing meéRdfism 50 is in

a ully extended pgsiion, SIdaple, MoyeIperk o6, gved PGlPRINOLTESEN B S0 deiveer

positions throﬁ%rh e use of a prevalling force Is opposed with a slight resistance created by the leaf
spring 52 conpasttivith thetowsrdootylcdithsuguwasiiesiBenies mudants AQ A Brdbfer detail in

Fig. 3C, the path travaled hy the Jealisprng B2 nhetweensieniasamalsae pipvidedoasa flattened
surface 27 on an inside radius of 15 WO 2006/044865 PCT/US2005/037385 the lower hody contour

wall 25. To erhqute XKbrtiskmnshribg WVEICasRACOTH sinake Berissh B AREEN Y RW? the

surface) or inglygde HREOkLREE RS ANahShawALdQuErise teesutfageRAnsiah Ihatihespsing 52

maintains a constant deflection when moved hetween detent openings, regardless of changes in the
contour wall Zgnﬂf*é(eg%m pégyé@g&%sgrmaaé%eéﬁ&v ﬁexé éllg unde%le.g MOVEm 1@& afy

3016 ‘maintain’a position when the
user releasesibegxtarakcoRbinlBn a1l areleatbdieiguardfrodefedebeishdimgr{B08%kAs shown in
Fig. 5A, the g%?ég gg%&g@g%sgggtween a generally circular
[0080Q] As shown in greater detail in Fig. 6, each position of the guard 30 is
maintained by an engagement between a leaf spring 52, located within a body cavity
of the guard positioning mechanism 50, end either a first or second detent 54 and 56
located in the lower body contour wall 24, The guard positioning mechanism 50 is
substantially hollow and contains a leaf spring 52 which is oriented within the guard
positioning mechanism 50 with an exposed spring apex extending from the guard
positioning mechanism 50 via an opening ©0. The spring apex extending from
opening 60 firmly presses against the lowex body contour wall 24 when sliding
between extended and retracted positions. The lower body contour wall 24 includes a
first and second detent 54 and 56, located at opposite positions within the
substantially hollow chamber such that the Leaf spring engages the first detent 54
when the guard positioning mechanism 50 is in a folly retracted position, and engages
the second detent 56 when the guard positioning mechanism 50 is in a fully extended
position, Slidable movement of the guarcdl positicning mechanism 50 between
positions through the use of a prevailing force is opposed with a slight resistance
created by the leaf spring 52 contact with the lower body contour wall 24 between
detents. As shown in greater detail in Fig. 3C, the path traveied by the leaf spring 52

hetween detents can also be provided as a flattened surface 27 on an inside radius of

15



cross section at a proximal end, and a generally semicircular cross section at an enlarged distal end.
The guard is not fully circular along its entire length due to the need to surround the molded

attachment 26 and the blade 40, which is in rigid attachmen . jﬂo@ ja the lower
body contou?&v%g?f’gﬁ}fg%éﬂrefore the guard 30 includes opposite engagemI;’(é&r%’[;‘glgﬁ2 S fy'eﬂllxé%l%]g ends. At
the engagement, or proximal end, the guard has a generally circular cross section and is sized to
slidably fit within the hollow chamber within the body 20, and mechanically engage the guard
positioning mechanism 50 which directs and controls the travel of the guard 30 between a, fully

extended andhiullymestiaeded positon alb e sEAlSBIR LSS SRRBSJEM &Mt IaH BF B HT5rd 30 is
described in gregter, dejail below[0082] e shielingnerdistlendalhaauatd ddshown in Fig. 5A,

has a generally semicircular cross section and is sized to extend and retra%slt rougathﬁ semicircular
distal openingaiolidetr Bl eRe2Bodyc0hAN R SHTRY SeMRiriiR: L8asay SRCREWYIRBg. 4, is
provided at thg.exireseend alithe distahendwhiirgudrchado ravideadanuale Zieardhee of the

blade 40 when the guard 30 is full %xt nded Addi%o:%alg ,maagﬁr&oted abg.\{% tgmerpgtﬁrcgedesemicircular
area provided HthE LRt FePTHEIAP 2 A %W%ﬁgegﬁlﬁﬁ BAT D y 20 When the

femaine extefia
guard is fully reessasteds angisaligiheobifhiid provide the ditioddteordtesl asitiblade orientation with

one or more fj of the user if so desired. [0083 inEl B gement, or
proximal end @%%[ef ] guara ,\f‘ﬁncllll}d%%'aﬁi%séﬁ%ggér g\r%e(igglé%ﬂré Efln}ggﬁgﬁs?na%%erg%%ﬁ%gg %gllet-like
coupling mechanissachiavingt feupitagels Gvia, 284ln tuceally 3w aHgn gL R SAI9Br & 18Rking pin 62

located at the ggagement end ofbe aHa'H BISHIAYIB0MECIGRIS SHiAS SHANBE E0BSD and SE

the engagement e guard positioning mechanism 50 i des a pushback prevention

mechanism copiisigreung frorpidslotadesepieT he2olisios7asb e prrs b KPR pif 82 having
four surface quadrants-B2a.62hn626 aRekaRs Hhe veayRbAterlapisNTREUTB g UR ¢:-38-engages the

four surface quadrants 62a, 62b, 62c, and 62d of the tapered locking pin 62 using the four flanges
34a, 34b, 34 AR IBIRPIRBAIN G HEF TR YL %%Qf'ofb’tﬁ@eg%ﬁ%ggﬁa U?r@ﬂ%}a‘l%%ag mating
opening for the\loeling pira 62s ElasgaesiBAa-and:34ssaredoatedt on shppositdi diks ff whdimating
opening and are YSed 10 engage sutase quadiants 72,209 82520 ngage the gruard
positioning mechanism 50 which directs and controls the travel of the guard 30
between a fully extended and fully retracted position as described above. The
engagement end of the guard 30 is described in greater detail below.
[0082] The shielding, or distal end of the guard 30 shown in Fig. 3A, Faas a
generally semicircular cross section and is sized to extend and retract through the
semicircular distal opening provided by the body 20, An enlarged semicircular area,
as also shown in Fig. 4, is provided at the extreme end of the distal end of the guard
30 to provide adequate clearance of the blade 40 when the guard 30 is fully exteraded.
Additionally, as noted above, the enlarged semicircular area provided at the extxeme
distal end of the guard 30 remains external to the body 20 when the guard is fully
retracted, and is rigid enough to provide additional control and blade orientation. with
one ot more fingers of the user if so desired.
[0083] As shown in Figs. 5B and 5C, the engagement, or proximal end of the
guard 30, includes a pushback prevention mechanism comprising a collet-like
coupling mmechanism having four flanges 34a, 34b, 34c and 34d, to engage the
tapered locking pin 62 located at the engagement end of the guard positioning

mechamisma 50. As shown in Figs. 5D and 5E, the engagement end of the guard

positioning mechanism 50 includes a pushback prevention mechanism comprising a
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pin 62 to achieve mechanical engagement. Flanges 34b and 34d. are also located on opposite sides
of the mating opening and are used to engage surface quadrants 62b and 62d of locking pin 62 to

achieve IOUS%P&‘S, %?xgggtion engagement. [0084] Mechanical engagemept-petwiseR-gyard positioning
mechanism 50 and the guard 30 is shown in Figs. 5A-5E and 6. Fig. 6 is an enlarged cross-sectional

view showing the locked engagement between flanges 34a and 34c, and pin quadrants 62a and 62c.
Fig. 7 is an enlarged cross-sectional view rotated 90 degrees relative to the view of Fig 6, and

showing the potential for engagement between flanges 34b and_34d, and pin rants, 62b and 62d.
[0085] As shéwtRs. FRgKIns 2K 6, IS RICIENY P B9SSHAERES b %?ﬁﬂcgﬁbiﬁggg%r%é‘%htg%‘ﬁsm of the

guard 30 untiljocked interlase Ry lneking Hangesngdgcana:3tar ffengageitaeigband G with the
guard positioning mechanism 50, the locking pin 62, is insepted.into.the four, locking.flanges 34a, 34b,
34c and 34d é%?eﬁ%@ﬂ&ﬁhﬁé%ﬁﬂ@%ﬁc%ﬁgg@é%%%& e %gfﬁﬁ@ %a}lrll“gﬁ l%s4 %é%%?gaigd%g quadrants
62a and 62c, 3aHoxtagdaty ifRe lips32ntagatadrmbold thietinsigeasireuhferencedofaworivéiking flanges
34a and 34c, to displace the flanges outward until the innex li is.di ed..into.tha aroove 64 near
the base of tH BEREAg oI g"f ﬁ%lgk?r% #ll%‘eaglgl?%? Shio %%Cragg A\‘/'[\Jl??égr%%glfg{%%%a%%d the inner lip 32
engages the groaveifd dpeatedabicut thedutsiheagi surfferaedranthelnermhE 52 Hidventing the

separation of guard 30 and guard, posifioning meghanism A0 sThedwa dackingifiangas34a and 34c are

made of a material sufficiently pliant to allow displacement outward due tQ the insertion of locking pin

62, yet maintaippesitagiéemavitbemeiare te FHie RABRERNIEGrBLTREBE JEHA MIREAEN POt the guard
positioning mechanisgr B0:INOREIRYshbrckRrevamion segagementhriwesn guard positioning

mechanism 50 and the guard 30 is shown in Figs. 5A-5E and 7, When e%g%%ed %B%ég%extended,
additional mol@AfHE ofrelglisrl AR PESToMAY AR ARRGSE 44865
PCT/US2005/037385 itowawth oneranosieramileagagpithe fushhatk prevertienaiechanisms

incorporated Into the coupling. mechanism components described above..Trav 1he guard 30
toward a statiB]ﬁ%‘ﬁuéﬁg?doﬁggﬂi%ﬁéemg%gﬁ|sr%eg§{] e ?ﬁa d "E?o?éléi, prr%t%%per y originating

indicates thata
from the user sigiaingin a mannatdpséteactthegind Suehofarecdseresuleibie 2oribmber of

causes, indUd\ifPe ec);? %%aé,f%%esﬁlgwge q}ltg @:?cential for engagement between flanges 34b and
344, and pin quadrants 62b and &2d.
[0085] As shown in Figs. 5 and 6, the locking pin 62 is inserted into the coupling
mechanism of the guard 30 until locked into place by locking flanges 34a and 34c.
To engage the guard 30 with the guard positioning mechanism 50, the Jocking pin 62
is inserted imto the four locking flanges 34s, 34b, 34c and 34d extending from the
body of the guard 30. The Jocking pin 62 is tapersd along quadrants 62a and 62c,
allowing an inmer iip 32, located about the inside circurnference of two locking
flanges 34a end 34c, to displace the flanges outward until the inmer lip 32 is disposed
into the groove 64 near the base of the locking pin 62, locking the guard into place,
When fully engaged, the inner 1ip 32 engages the groove 64 located about the outside
circurnference of the locking piry 62, preventing the separation of guard 30 and guard
positioning mechanism 50. The two locking flanges 34a and 34c¢ are made of a
material sufficiently plant to allow displacement outward due to the insertion of
locking pin 62, vet maintain engagement between the inner lip 32 and groove 64
during movement of the guard pesitioning mechanism 50.
[0086] Pushback prevention engagement between guard positioning mechanism
50 and the guard 30 is showr in Figs. 5A-5E and 7. When engaged and fully

extended, additiona] movement of the guard 30 and guard positioning mechanism 50
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guard when fully extended. Examples include instances where the extended guard 30 is pushed,
bumped or struck, or when the handle 10 is dropped on the end from which the guard 30 extends.

Such forces ﬁ:&%&gﬁﬁgﬁm the guard partially retracting and exposing pag&rfﬁglza{smﬁg@de 40. To

prevent this, the pus ck prevention mechanism is engaged when the guard 30 is fully extended and
an external force is applied to the guard which would tend to force the guard fron-x the fully extended

position against the resistance of the guard positioning mechanism 50. [0087] As shown in Figs. 5A-5E
and 7, the locking flanges 34b and 34d extending from the body of the guard 30 each include an inner

ramp 36, whidhverigapesarshs b ensaaskate 5PBeak P B o5t & GRS B B5BPthEGuard

posionng T s i e g
eyond the locking point described above. Quadrants 62b an include a sli at along the taper
of the phi suckPHRIFir SHERRRY EHGRLEIEEHIBN HHEPATAEP - %6“‘38%&%%%%5 (?it %Ctedigﬁace the

flanges 34b apghpdd; bloviewer whitetullysextangeitg itherersanextamal foecguappliédde the guard
30, forcing the_guard towards the guard, positioning mechanism 50, t in.su drants 62b and
62d engage tﬁ%rcFérﬁﬁ% ??éu%nécﬁ}%eg nber.ni causes, &ﬁ%\)ﬁ gx%malf%%ce% 5&%%%@‘&?

Icl)lgﬁlng ﬂ%lnges 4b'a are displaced ih'an outward direction,
against the inpesatssofitihe tatotechEnreriesiihnudrelipodyeaowhaethesfierigeded 4y aghdl34d are

cisplaced. eah contacts & groove 38 acaled alnaL e Ieratalhol e \Ebambee.Ths tanges 4o

and 34d, oncelsfgﬁy §|§p n thé groove 38, travel along the groove a minute distance until
contacting a sheudterdad Qe ients ofSeabHomeoveldtepplhipdhy awrePtaidivr e Ein a

rearward dire%@s%%l JRreyenting any ngticeable tetigetiog mavemen abibacauaielaitiom the fully
osition.

extended p 088] Flanges 34a and 34c also work in cooperation to achieveiéhe ushback
prevention furiBRBHITR 1§ RS8B4 DRI H I BREAGE SOV INETHESIFES SFHEHGER 495 %A 34c, has a

sufficient widthjgialiow the inner limie tiavalislighthy reaswald 8w o2A0604486%xtended

PCT/US2005/037385 durin%?gnga%%]men g{the?FgL;shbaclé%ggrevention mechanism, such that the
flanges 3 4a ANHBRAFBHOCHAEEHSIFA Hhe SHHCHSIEP ﬁ%%%%%i%rev’ention mechanism of

flanges 34b and@ad] If thednnes 1ipF3g witesBandllhweddakirav@iindhgidromde384d oxtpydiearward force

on the guard Sigovxylotuhlg géﬁ?'%%%htg %L%lilg rgopeoasc-tionr{ci:[ﬂ&er:n GE Q%{]e? rHamp 36, which engages the
surface quadrants 62b and 62d of the locking pin 62 of the guard positioning
mechanism 50 when the guard 30 is moved towards the guard positioning mechanism
beyond the locking point described above. Quadrants 62b and ©2d include a slight
flat along the taper of the pin such that in a normal, engaged position, the inner ramp
contacts 36 do not displace the flanges 34b and 34d. However, vwhile fully extended,
if there is an external force applied to the guard 30, forcing the guard towards the
guard positioning mechanism 50, the pin surface quadranis 62b and 62d engage the
ramps 36 and the locking flanges 34b and 34d are displaced in an outward dirsction,
against the inner walls of the hollow chamber within the body 20. As the flanges 34b
and 34d are displaced, each contacts a groove 38, located along the inmer wall of the
chamber. The flangss 34b and 34d, once fully displaced within the groove 38, travel
along the groove a minute distance until contacting a shoulder at the end of each
groove, stopping any further travel of the flanges in a rearvward direction, thus
preventing any noticeable retracting movement of the guard 30 from the fully
extended position.
[0088] Flanges 34a and 34c also work in cooperation to achieve the pushback
prevention function. The groove 64 which is engaged by the inrer lip 32 of flanges

34a and 34c, has a sufficient width to allow the inner lip to travel slightly rearward
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50 before the pushback prevention mechanism could engage. [0089] Yet another cooperation feature
between flanges 34a and 34c, and the pushback prevention mechanism can include an inner surface
of flanges 3 8990(?70&9 6eac:h including a slight relief (not shown), which greygntsig;flarges from
possibly displacing sllg%ﬁy outwards when inner lip 32 is engaged in the groove 64, due to flange
thickness and the surface of pin 62. Likewise, flanges 34b and 34d are slightly shorter than flanges
34a and 34c, allowing the mechanical engagement to occur within the chamber housing without
interference. [0090] The resistance provided by the leaf spring 52 engagement with the fnliy extended

detent slot S@ligisaffiesaenstion HifciiRir o ST AMYG HTBEREMSH 55 AL HARETSA Sternal force

is applied to the; fally extendad guard 30.(ibeguasd JositioningFeshasisonS@damains isfposition as
the guard 30 is slightly displaced rearward activating the pushback prevention mechani

incorporated ﬂﬂ%gﬁ%é"ébﬁiﬁiﬁﬁ%&ﬁ%i@ﬁ‘?ﬁgﬂégﬁfﬁﬁoﬂﬁ%ﬁ W tté;g%‘fﬁ Sdifent e Sight
rearward dispigcementpratioidhaciivatorool tedplisiiheckhpreveitiosimechanischasistegligible.
[0091] In a second _version of the first gmbodimeﬁ]'t, the ua&l&ogit!ﬁoning mechanism 50 of the user
actuator can be Wﬂﬁﬁﬁ‘&%ﬁ%iﬁﬁ%ﬁﬁt@g}%éﬁ% &Verveam sr%nﬁg‘ along a bottom surface of the
mechanism bigtygojprovideathenspringbiasiog faschahismdorciigatetédt endatrsmend. fiithis version
as shown in FAgs, SAlhroua B, Jhe uard aesiianing neehnism. 30 Maaaninieuint eaniilever beam
70 along a b8ttom stiface, secured at a first end and flexing at an opposite end, and upon which an
inclined projectignizdidingedstighrosivel thetsprgmbixsig: mevsalsshe. SrRRes st eReIaEd spring can

be used to replae e Iaak sHring 54 and mainiain.aaca nosiien, of heugward30 by anengagement

between the mo pring and the first or second detent 54 and 56 located in the lower body contour

wall 24. [009Z]aneehibiskessn ansbrsiGH eIt SasitorMameCRaRsP I Ittt des e RSt one
inclined projecign72.whersigthedncing (e, AHsiaarees) impmuidel tndQHenLROHEA4B65
PCT/US2005/037385 allow easy entry and remova| from the detents. The integral cantilever beam 70
firmly pressesSHBBBfetE Y2 S B WEFBSE EBntour wall 24 when sliding between

extended anderiggied PRsiioREnlS peietial dyertiheldveeringofly egntpurent with the fully

extended detent slot 56 is sufficient to hold the guard positioning mechanism 50 in

place when an external force is applied to the fully extended guard 30. The guard
positioning mechanism 50 remains in position as the guard 30 is slightly displaced
rearward activating the pushback prevention mechanism incorporated into the
coupling mechanism as described above, In this embodiment, the slight rearward
displacement prior to full activation of the pushback prevention mechanism 18
negligible.

[0091] In a second version of the first embodiment, the guard positoning
mechanism 50 of the user actuator can be constructed with an integral cantilever beam
spring along 2 bottom surface of the mechanism body to provide the spring biasing
mechanism forcing detent engagement. In this version as shown in Figs. 8A throvzgh
SF, the guard positioning mechanism 50 has an integral cantilever beam 70 along a
bottom surface, secured at a first end and flexing at an opposite end, and upon which
an inclined projection 72 is used to provide the spring biasing mechanism. This
plastic molded spring can be used to replace the leaf spring 52 and maintain each
position of the guard 30 by an engagement between the molded spring and the first or
second detent 54 and 56 located in the lower body confour wall 24.

[0092] In this second version, the guard positioning mechanism 50 includes at

least one inclined projection 72, wherein the incline (i.e., 45 degrees) is provided. to
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wall 24 includes a first and second detent 54 and 56, located at oppo site positions within the
substantially hollow chamber such that the projection 72 engages the first detent 54 when the guard

positioning nw&%&mgg is in a fully retracted position, and engages the,segang detent 56 when the

guard positioning mechanism 50 is in a fully extended position. Slidable movement of the guard
positioning mechanism 50 between positions through the use of an applied force on the external
control 58 is opposed by a slight resistance created by the projection 72 in contact with the lower
body contour wall 24. The slight resistance provided allows the guard 3 0 tQ main%ain aé)osition when

the User relel®¥s B96YERRTHATOIFNSS, 5 Pirevisitaithe Him iR Chiice FelfPFod83] when

CO“StrUCtedeﬁH\ﬂD%ﬁéﬁéﬂ@&}%@ﬂ%@b&@%@&&iﬁsm@waeaafdtﬁeoﬂmwnedlcamtimuen bidime70 and the
inclined projection 72 eliminates tie need for a, meta springg%%m‘%o eé"i‘ V‘I;h}g,é%r'nq:bi sing
I”

mechanism oY HERBFCE D ARG @ UL Rotudt i 8

Mdise operator control 58 and guard
positioning RgchnismarER) antsalkeardenhddedtdin ant fedecakmatanal Fikspredtices variability in

the "feel" whep. mayving the guatd itioning mechanism 50 bet it €4, d d out of
detent enga‘é’gﬁﬁ@n@? ?ﬁﬁfﬁ%ggﬁa\g%? @?ﬁ o%an%e{;rg s> W ﬁlﬁh%eﬂé?ﬁ%gé}?p?%%%%og%%%r%ﬁp& is
assembled iftethesguatapdsitigringpuettiEnismesbatien dinersiors bl tAEaasdl RpFIFFcomponent

can be alergd due o (he alurs, of i eSsemBly melhadsauesl Addiionaliy 5 meial leaf spring

can have a r%éu%%%%yc e life relative to the plastic molded spring, and can defonn after few detent
engagemenfsilj08sCtidedmesiiiog (T &in G pVasIAG HetTamier BAUHAREBP AR into one, thus

eliminating qpe. of the, two nartsallons ofsialiten tlsrancas eeiwern dheramesaing Gamponents (i.e.,
detent and spring biasing mechanism). Furthermore, the . variability incurred as ]r%)%[t Olf the assembly

method betvPeReseR Pt el SSIFRTCE SHTGRAGHT RRPTHETSS: Helh 318 Y ed

emoved. The tighter
tolerances agihremaahraf e assemblymestiodiadgeskidudabitity sahs wesdsmhoothnaittgionsistent

detent engagement. As with the aboye embpodiments, th sp}%oth rgg‘;erﬂg%g ents.also 20 WO

2006/044868 PETIOSIEE8/ 58 585 Broviy & Fed rg%ic%l %?e user %Pougeh an auaégib%%ac%c%and a

mechanical spaapditat«can be felt through the user actuator.
[0023] When constructed baving similar spring characteristics, fiee use of the
integral cantilever beam 70 and the inclined projection 72 eliminates the need for a
metal spring component. The spring biasing mechanism therefors becomes part of
the user actuator (i.e., raised operator control 58 and guard positionin.g mechanism
50), and all can be made from one piece of material. This reduces var-iability in the
“foel’® when moving the guard positioning mechanism 50 between positions (Le., in
and out of detent engagements). In the above embodiments, when the metal leaf
springg component 52 is assembled into the guard positioning mechanism 50, the
dimensions of the mstal spring component can be altered due to the nature of the
assemibly method required. Additionally, the metal leaf spring can haave a reduced
cycle life relative to the plastic molded spring, and can deform after few detent
engagrements.
[0094] Combining the spring biasing mechanism and the user actaator into one,
{hus eliminating one of the two parts, allows for tighter tolerances between the
remaining components (i.e., detent and spring biasing mechanism). Furthermore, the
veriability incurred as part of the assembly method between the metal leaf spring
compronent and the user actuator is also removed. The tighier tolerances and removal
of the assembly method added variability ensures smooth and consistent detent

engagrement. As with the above embodiments, the smoother detent engagements also
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[0095] The integral cantilever beam 70 and inclined projection '72 can be modified in shape and form,
and still act as the spring biasing mechanism. For example, in yet another version the cantilever

spring 70 and_incli j eetion 72 can be molded into the lower body Wa}&% (i.e. handle
base) and thg‘ gtlgprﬁ%gﬁ]and 56 placed into the guard positioning mechgﬁgr%}%o of theghser actuator,

thereby reversing the locations of these two features. [0096] The guard positioning mechanism 50 of
the user actuator can also be constructed with an integral cantilever beam along a top surface of the
‘mechanism body to provide an upwardly biased, user operable lock for engagement with a detent,

groove, or slot@adprissdiadkriarbenspeibosgiantititarse 1g 8E SR BdRI pefePective view

of another elgp@g{%gﬁgjé@@@%a@tai{b\fention including such a user operable lock. In this
embodiment, as shown in Figs. 8G through 8L,, the %uard ositjoning mechanisrzfo ha%gn integral

cantilever bet?F8B] setbfediifafirs vEhdD&%in %t”é‘ﬁpdﬁﬁlﬁ’%ﬁ% BRY B8R wiick®h Mclined

projection 82ig,sised to REAWEenthe-upwardly hinsed, aseicopeatabléiletkomeseiianism. FiosH is a side
cro ss-sectional view.of the guard positionin hanism a adgitio?uail hlser.og%ré%bﬁl kina

. me

locked positiGRRRSSISE ARSI BTSARE %*fﬁﬁ{sfgsaﬁ%‘c% positioning mechanism. and. additional
user operabledaakioéFigiSRe Specitically chigod]visla 24 ss-bentisrizsajiend shthalgjaritiYositioning
mechanism 50 user operable lock. and. ;I%§ ' tiveqyiey of.the, guard, pagiioning
mechanism 50 %Eg Bs%?%%g?a%% %%]i(d Iyios.lf |sg]aﬁ?8@phz\3/gigg\'/§%gf§the guardepgsitionin’g mecr?anism 50
and user operaiseitgciedndatizigs 8lthesedmosdestigidnal view taken along line 8L of Fig. 8K. In this

embodiment, §iRiastie noled BEamdRcane.ussh9enaage e nelnqspiisciiap 88 with the

slot 84, and mainta ard, or extended position of the guard positioningmmechanism 50 until

released by thenssestah WBlingsH e SHaRLEIATDRE ST SR AP PO BTECR 4 1M BEEOAIRT

accidentally displagestdugingshinaiag o dwinasmisharslinwpaten packegest aridiexpesing the blade.
[00971 In this embodiment, the guard positioning mechanism 50 @g%]dﬁs %:deast onelin(%@ed
projection 82 ZiMREref fie %HF%V@FQI%&F\HBH%é)?%.?%%&% rom&thé Rétizntah S provided to

allow easy enfeyspuaithesior 34.aFbegpemanstioular ast e \MEs2006/@44865ROTIS2065/037385

vertical wall 88, of the inclined proigetion B2 J5RIQVided 19, 819398:2 R TR 81 &1 the guard
positioning mechanism 50 has an integral cantilever beam 80, secured at a first end
and flexing at an opposite erad upon which an inclined projection 82 is useci to provide
the upwardly biased, user operable lock mechanism. Fig. 8H is a side cro ss-gectional
view of the guard positioning mechanism and additional user operables lock in a
locked position. FIGS. 81 through 8L are views of the guard positioning mechanism
and additional user operable lock of Fig. 8G. Specifically, Fig. 81 is a cro ss-sectional
view of the guard positioning mechanism 50 and user operable lock, and Fig. 8 is a
perspective view of the guard positioning mechanism 50 and user operable lock. Fig.
8K is a top view of the guaxd positioning mechanism 50 and user operable lock, and
Fig. 8L is a cross-sectional view taken along line 8L of Fig. 8K. In this exmbodiment,
the plastic molded beam 80 can be used to engage the inclined projection 82 with the
siot 84, and maintain the forward, or extended position of the guard positioning
mechanism 50 until releasedd by the user. In doing so, the shield can be substantially
protected from becoming accidentally displaced during shipping or during
mishandling when packaged and exposing the blade.
[0097] In this embodiment, the guard positioning mechanism 50 inchades at least
one inclined projection 82, wherein the incline or sloped wall 86 (i.e., 30 d egrees from

the horizontal) is provided to allow easy entry into the slot 84. The perpendicular or

21



84, preventing rearwarq motion of the positioning mechanism 50 until a user depresses the raised
operator control 5S which is now disposed on the integral cantilever beam 80, thereby forcing the

integral canti‘g%% J% am 80 downward and disengaging the inclined projegti I
. M J e slot 84.
Once dlsengageg, tﬁe User can retract the positioning mechanism 50 an%%lﬁg%gg%?%%ctivate the

user operable lock mechanism, the user advances the positioning mechanism 50 and guard 3 40,
whlc_h also serves to advance the integral cantilever beam 80 and the inclined projection 82. The
leading or sloped edge 86 increasingly loads and deflects the integral cantilever beam 80 when

contact_ing_thémr%@‘ﬁﬁ%@ﬁﬁ@@riﬁﬁéw@ﬁﬁﬂﬁﬁﬁ’é‘ SositighREFE I ERRASE S Pt SYoher position
for the inclinegy prgiection 82,10 wsA@RnIMGPEICEN thesaikinid Allbnighihe tppeilbodyeontour wall

22 is shown :in this example having a slot, any recess, cavity, notch,.opening or other structure
sufficient to SN Ereleked PREEINEPBRYeRiol Bt R H@“ﬁs‘gﬁg ([E)%ggfﬁg ihr}ttgg;a?cantilever
bea.rtr_l 90 fw%%m@@&;&@mpg@j&ﬁﬂ@ﬂﬁ&ﬁgﬂ@tﬁ ithecpppehathyoohteor Halaewhgnaskd-ing the
positioning mechanism 50 near the, fully extended position..In this yersio ontour
wall 22 i_ncluo%§eﬂ*?€g§?§t i ﬁ%ﬂeﬂ]gﬁ{?g‘ 1|5’rr'i01ec§c()35r)1 gn%lgtgglé'tkgngét%ség\gﬁgé%gﬁfggiﬁ
positioning meshemismiEOpssitianfudyrexbendectpositibauStidiblelearind trrovesnenitdt #ie guard
positioning mechanism, 50 is then o € RLiegt 2.in.contact with, the slat 8¢ of the
upper l:_)ody c(f)%nctt%lﬁl evégﬁrﬁ%’rﬁg |‘é%%g%§g%g§%‘f’)_téﬂa|%v%§§#§ %gard Cglositionigr?g mec uglrﬁsm 50 to
maintain its pesitibn @serséveasies sdvencetibedaviea eruble v IREPRoRIANE 8BS  HiFH& TN being

struck at the digtal. fr,0uardqd eegling gk ineembadimeakshonnindsiosd Aethrough BL has the
integral cantilever beam 80 extendmg toward the distal end of the device, the ﬂot 84 ci%rylae disposed
a )

at any numbEresBbSAIEHE SRS § WA FRIBEERHA AR HBRST (PREYSIRIBULAE te BEEMY Snd/or
projection Ca%&@ﬁf&i%g11@&%@@@5&"@@qgﬂl&ﬁ&ﬁl@mt@wﬁfﬁ)ﬁhﬁ)pEﬁé(ii’n&hﬁ’cﬂdpz@jdhéad@ﬁCla:} or

anywhere along the sides of the positioning mechanism 50. [0099] As noted ve, the hback
prevention meéﬁ%iéﬁod?}‘?‘?@é?%g?ﬁ%géh o gnﬁ‘%%ﬁﬁ@’é}n acfﬁ/nbor%rvvev%ﬁsereg’r\s/ég}x rlrjj%vement of
the fully extenged guasgid®amagnasiisck abymped, orceittactedein apgniay at theedistalcgirkof the

the ful _ _ _ _
device. Further fhe user gperable odk meghapis SUbSfaRiE PGSR shield from becoming

[0098] The integral cantilever beam 80 firmly presses the projection 82 agairm st
the upper body contour wall 22 when sliding the positioning mechanism 50 near the
fully extended position. In this version, thae upper body contour wall 22 includes the
slot 84, such that the projection 82 engagzes the slot 84 when the guerd positionixag
mechanism 50 is in a fully extended position. Slidable rearward movement of the
guard positioning mechanism 50 is then opposed by the projection 82 in contact with
the slot 84 of the upper body contour wall 22, This locked pesition allows the guaxd
positioning mechanism 50 to maintain its position even in cases where the device 1s
struck at the proximal end, rather than being struck at the distal, or guarded end.
Although the embodiment shown in Figs. 8G through 8L has the integral cantilev-er
beam 80 extending toward the distal end of the device, the slot 84 can be disposed at
any number of positions such as toward th.e proximal end of the device, and the beaxm
and/or projection can therefore, also be provided extending toward the proximal exad
of the device, or anywhere along the sides of the positioning mechanism 50.

[0099] As noted above, the pushback prevention mechanism of Figs. 5A through
5E, 6 and 7, substantially prevents rearwar-d movement of the fully extended guard 220
when struck, bumped or contacted in any “way at the distal end of the device. Further,

the user operable lock mechanism substantially prevents the shield from beconug
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accidentally displaced during shipping or during mishandling when packaged. However, when struck
at the proximal end of the device, the mass of the positioning mechanism 50 can in some cases, force
the positionir{gdqg& &QL%@ 50 rearward due to inertia. In this case, the p dqg%\é@&tion
mechanism may not engage, as the pushback prevention mechanism functions most effectively when
the guard 30 is struck, bumped or contacted and is forced rearward toward the stationary positioning
mechanism 50. If the positioning mechanism 50 is itself moving rearward, as can be the case when
the device or its package is struck at the proximal end, the pushback prevention mechanism alone
may not sufficragnjalimirtismanedg fardrso SHEPingy OB xfeRmed BESHRAMEGoWERREr, PATEREHE positioning

mechanism BQ.isRovisied withithg useperarabladagkias sesesinag abeveraidagraasafirgdundancy is
designed into the device. This eliminates the undesired movements of tf)laergoositior%g mechanism 50,

as the user SHFEFABIEIOVKTHESFHETRR S50 SR R OR oA M AR S XA R U RE G i

J°fSrce along the
long axis of the-glevige e Aecking:conipricuprcentieiverth-pisjaciian 82asddhe sket 84 is provided

at a substantially 90 angle relative to, the force vector unposed. durin roximal end impact. [00100]
Undesired niaRAeh®oF R BSREHHG: cﬁ'ﬁﬁ%%sgﬁoégn%%c hﬁ?&%%%%vﬁﬁ?eﬁ%ﬁ%gég]h%ackaging
techniques. Feikxatnpied the ctetieacdambésritaterane apdckagadiin stitiayanr fittopaukage, such

that the positioning.mechanism 50 is.. prevented fr ing by the. package, itself, The gackage can
also be consrt[}%%!}aé%mﬁls(s;ﬁg% é%e,,%ﬁgxgﬁ%%%@%%éﬁ]%g%@\%: Include aﬂ%‘;nd arour’]dsthe handle of the
device, whicthtighst woetdes thvidevicéis ThidkegmiactrspeeifibalRrevmacensniee RUPHSEging and the

raised operafor control 58 blocks apy mavereNtae:eonHal RSy therghusreveniingmmevement of

the positioning mechanism 50. The device can also be positioned within the packagqe such that the
proximal endErieddaiioTs n&rHsEeh kel e MAFARBIRIE ARt 224 DPIREIETAIMIE., opposite
the end to bgapgraderbissaditionalsmaterisbvel adeednadeingienty st @sigmdshinier the

prox.imal end of the device when the package is stryck or bumped. Still other agka%in bec.hniqu.es
can include $Ripfing!the ﬂ%ﬁ@fﬁﬁ@&ﬁrﬂ%@fsf@rﬁlﬁé@%@ﬁﬁ]{ﬂ%lﬁ?ﬁﬂ’aﬁ’r‘&l@@ Vice™ arﬁgslo’r including
labeling to naterbatarepsalahsamebusestshopksitancmpaittherosafetynithewe ki3 WO
2006/044865&56%1-2/1 Oithth 1%5{003;1%3821%5 of the device. The locking contact surface between

projection 82 and the slot 84 is provided at a substantially 90° angle relative to the

force vector imposed during a proximal end impact.

[00100] Undesired movement of the positioning mechanism S0 can be further

prevented through packaging techniques. For example, the device can be rotated and

packaged in a “tray” or fitted package, such that the positioning mechanism 50 is

prevented from moving by the package itself. The package can also be constructed

using clear “blistexr pack” technology or include & band around the handle of the

device, whicl tigh€ly contacts the device. This contact, specifically contact between

packaging and the raised operator conirol 58, blocks any movement of the control 58,

thereby preventing movement of the positioning mechanism 50. The device can also

be positioned within the package such that the proximal end of the device is near the

package end having the largest area of material (i.e., opposite the end to be opened).

This additional material, or added padding, can act as a cushion for the proximal end

of the device when the package is struck or bumped. Still other packaging techniques

can include shipping the device unguarded, foam packaging the unguarded device,

and/or including Iabeling to note that drops or abnormal uses/shocks can impair the

safety of the device.
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[00101] As noted above, the undesired movement of the positioning mechanism 50 can be prevented
through design techniques. For example, returning to Fig. 3A, the undesired movement of the

positioning nw&q(?mamsgp can be substantially prevented through the engagemgnt between the

spring 52, located within a body cavity of the guard positioning mechanism 50, and the first and
second detent 54 and 56 located in the lower body contour wall 24. Similarly in Fig. 8A, the undesired
movement of the positioning mechanism 50 can be substantially prevented through the engagement
between the integral cantilever beam 70 and inclined projection 72, and the first %Ebnd. seg8nd detent 54

and 56 locatd@$H Ml hearobdcRPeshtRT RAF IS FeXer By RERof RaRPHESoEBh > Such as in a

guarded positignythe GRMBOREBIEEaRRKaACHBRII Rt pasition tocturtliey prétent molvement of the
guard positioning mechanism 50, Where further protection fg%m a%ngeegé%%g rngoyrl?;mlgae%li1 e&equired, the
user operabléT R TLR BERBlRE R RIAHPARE HRE GHIE Ted Tovement of the ]

€ positioning
mechanism 5@:eaptbt subsigatiatly preventéddtypighIhelecad evitbin béndyerrtie dhtbgral

cantilever beam 80 and inclined projection 82 4 ' [ :contour wall
22.[00102] IFYEE 6t I%IP?&%ﬁfglﬁélfnmvgﬁﬁWﬁ%éﬁ%&%ﬁ?@ﬁgﬁ%ﬁggp%%%%%rﬁﬁgﬁ?n&e}%hanism 50
can be prevetitedywetflariygtookt; sadas Seaindyidedisy the tauaisasrbrsisstion thE&hanism
described aboye i GannGclian wiih-6is, 3 NNANGR 3Ry & AN{od Ak i vBY egaadsRipvided on the

L. . O . 1
positioning machanis When the user slides the raised operator control 58, the movement

collapses a nbrttesrof|ireeral @aRiHes TsIare BidsagiGiheRl SR el axef gBSHEN B%ecure the

positioning megchanismeaP) shareby Tsleading the nesiioping masbanisan 50.fom reetessant. [00103] In
still another technic1ue in which undesired movement ggfghe positioning mechanism 50.can be

prevented, a SHEBKKEBSS RS HH TR b BotiiEcRHATtRE SR T tHEeVIROREL SFUBBE humper), or
provided on the.eng af:afbitnradiesdeseribadniogreatentidiaitbeiowsiitmiefenedvmitoFig. 13A.

o substantal prEUBHT BRI LB SRty b2 and SAPeehe e bade when
a force is appligtk tosihebprondmdddnbh ofthecamyicbe Inaishivek alsssthing edchigqrsiteiteor rod can
be attached tontfgc%ggs?l%igﬂi%gn 20% substantially” prevented through the engagement between the

integral cantilever beam 80 and inclined projection 82, and the slot 84 located in the

upper body contour wall 22.

[00102] In yst another technique in which undesired movement of the positioning

mechanism 30 can be prevented, a “flaring lock™, such as that provided by the

pushback prevention mechanism described above in connection with Figs. 5A through

5E, 6 and 7, can be inverted and provided on the positioning mechanism 50. When

the user slides the raised operator control 58, the movement collapses a number of

flared eclements (which are biased outward in a relaxed position to sscure the

positioning mechanism 50), thereby releasing the positioning mechanism 50 for

movement,

[00103] In still another technique in which undesired movement of the positioning

mechanism 50 can be prevented, a shock absorbing tip can be provided on the end of

the device (i.e., a rubber bumper), Or provided on the end of a pin or rod, as described

in greater detail below with reference to Fig. 13A.

[00104] In another embodiment of the present invention, a drop-force operable

lock can be provided to substantially prevent the guard from becoming accidentally

displaced and exposing the blade vwwhen a force is applied to the proximal end of the

device. In a shock absorbing technique, a pin or rod can be attached to the positioning
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WO 2006/044865 PCT/US2005/037385 mechanism 50 and protrude out the base, or proximal end of
the device as shown in Fig. 13A. Fig. 13A is a cross-sectional view of another embodiment of the

present inve&%og}(\(ﬁjﬁlgﬁﬂgrop-force operable lock. In Fig. 13A, a pin 90 iS%@MQ@ﬂS‘M%Qh an
rd, an

opening 92, and is tlush with the proximal end when the guard 30 is forwa extends beyond the
proximal end when the guard 30 is retracted. Should the proximal end of the device be struck or
bumped when the guard is forward, the pin or rod transmits the impact force to the positioning
mechanism 50 to maintain the positioning mechanism 50 and the guard 30 in an extended position.

The pin or rddegbaigRtAILHTEIBAERISE PHE o St TPFREERANSH 86 1R EHitth GoX ¥ ias a
threaded fitting, and caRdMovR an eauaklenainio gearditravthetnesusbdmentfigiithtionesatten the

guard 30 is retracted, the pin_90 is in the "out" positian, and when the guard 30 i tended and
locked, the pivoRFvIRR aiﬂ“%éﬁ‘iﬁ‘é?n‘.’&?@m?c%gﬁs%?gﬁ% %l%l 6 &N %ilﬁr%ﬂﬂ\c@ggon %[égefénd of the
pin 90, and carohavaaoy nunshefiafisiihals suckiasitipd @Fecantcd@wd\in in Figsai@Buahd 13C,
respectively. The tip can be made of a,rubber eraser-like ypateria i ad of the device
handle, and g}étﬁrkg&épg?:@&; t%r%%xr%a%ﬁg r%;ﬁgr%%ﬂ%rlﬁsgiéﬁrﬁhé %%%Er%gog%ﬁé?g?g%%\%rush.
[001051 In yetdndtier desticidue soysie veriummmdsiradiniovenredtic! thenwsasitibsimg weifanism 50, a
compression, spring, o0 be;added 19,blasdoat s g o, mevaEIRkisush awhen the
ano

device is droppe(’iﬂl.1 n stil er technique to prevent undesired movement of the positioning

mechanism S0skivnissergrbamat Sasehs @4 snerendedmosiHg CRARHIGH 8B 18 engage an

inner surface, gf the devise.apdsahiizethemeshanismsyd esist mevamenh 01@ekdadstill another
technique to E event undesired movement of the positioning1 mechanjsm 50, .a mechanical fuse can

be provided BIS RN 3 AN dREN RO TR A W ETHER St We &' B&added to
the positioning. Mechanise&Laauehibalia Jnayemeat eltheospisiioping wirehanisnariBwould require

equire changEE R LLRARIG R BEh NS S5 U S0 i s T S Seh b
provided as asiap-ahdl esistieckndrsatkani?thepositioningnynechsisnf SGHG0 507 48 €l another
technique to 5’5%‘41?6‘5%1963."%" movengntaf ke pAsItanINg MECHINEM ROl $pHEmeOr inclined
projection 72°cat b€ moditied to =
eraser-like miaterial added to proximal end of the device lxandle, and can be angled,
similar to the rubber tips found on the proximal end of a too thbrush.
[O0L05] In yet another technigue to prevent undesired movement of the positioning
mechanism 50, a compression spring can be added to bias load forward during sudden
movement, such as when the device is dropped. In still another technique to prevent
undesired movement of the positioning mechanism 50, & rubber grommei can be
provided about the positioning mechanism 50 to engage an inner surface of the device
and stabilize the mechanism and resist movement.
[00106] In still another technique to prevent undesired movement of the
positioning rmechanism 50, a mechanical fuse can be provicied to disable the device if
the device is dropped. A twist lock feature can also be added to the positioning
mechanism S50, such that a movement of the positioning mechanism 50 would require
a forward foxrce, as well as a force to one side (i.e., an “L”-shaped or twist movement).
This may require changes to the positioning mechanism 5 O, guard 30 and base. An
O-ring can also be provided as a stop and/or shock absorber for the positioning
mechanism 50.
[00107] In still another technique to prevent undesired movement of the

positioning mnechanism 50, the spring 52 or inclined projection 72 can be modified to
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25 WO 2006/044865 PUT/U52005/037385 include a vertical wall in addition to the contour (in the
case of the spring 52) and the angles (typically 30 to 45 in the case of the inclined projection 72).

Therefore, to_rel g%)_newly added vertical wall of the spring 52 or inclj %%9581'@/9;1%@-72 from the
first or secon'g(geﬁtﬁ‘?lftﬁg ?gnd 56 located in the lower body contour wall 24, the user would be required

to press against the spring 52 or inclined projection 72 in an upward motion with a finger from the
base, raising the spring 52 or inclined projection 72 into the contoured or angled section. The user

could then pull back on the positioning mechanism 50 as normal. [00108] In still another technique to
prevent undedneddnavirient Giliie aﬁ%@ﬁf?ﬂhﬁqgﬁ?ﬁé‘fﬁ?ﬁ%ﬁ?%‘? e@k&%%&%%%%# the

positioning m%ﬁ?@ai%i@@%ih@ gsarg (il dhe pashbackipse veoliotisnadhafismefcaan toe provided
with a degree of clearance or free movemallesnt, 0 ?Iltgw thf{g) 'tio_nin%igégcr}ary&% SQéofnr)anve during
an impact, buf HERSSUEHS GRESD VERE W@éLﬁ ed SRR P that the “addiional movement space
does not prevent the: shietddebddemmisg thel diddntatind the thaluiter Halde s¢hmutheaflBctiofof the
pushback prevention hanism), .This_can_possi VEEGO ngmass+e theguard, such
as a weight (i.%s.‘,e]b‘gl? ea?iﬁ%%%%rtgbyrr%sgkal’f% Squﬁrgeﬁg%get)gs%fgr%n %}g%gé?gﬂring ar? impact or fall.
[00109] In stillupwotiierernibodinient, fhgty dremlathgubreemegisiisotbe srBeEic> SHIBIHREEposed
blade. In another.cmbodimept af. the. prasent nyention. he:guerd isfulbriraianat thadlivial end,

which allows & Ia ger portion of the guard to remain exposed when fully retracted. Fig. 9A is a
perspective vidw phatcsinpotiphensst fibagpresaat invention 100 witty the guard 130 in a retracted

position to expegpiadiade 148 fauss: Themuard 430 snfen:inirdieiercias pasitions formms a
smooth, unintérrupted” handle surface between distal and proximal ends substanti?allly as described in

the first emboRMEFRIVE/RETHEITR 15 the GREAEFTSB! AR PR L e RISH B h BIWAI'ES OB, to safely
shield the bladgd 40 [PR4 QL &ighd @ issAvaekpiocied her spectivesviencad the prmbdcimentof Fig. 9.A.

The view of Fig. 10 in¢ludes a first and second body contour.wall 122 and 124 for d§8 t%ssemble
as a handle b rf%d’gﬁgaﬂé“ﬁ%%‘g gﬁﬁgt%‘ﬁ’aﬁweﬁl&?@%a&’é‘h g\ér%ﬁ%i% %%8%%1%? to house a
concealable pertioa dfrthg guiangd:t30: Fhefirstiatic gesdntDbdiyredontquirsdaitscnzaiioad J¢ each

provide a receggéi\{\{gziz% ﬁ’yg]v%%lgf?tss%@c%egde%rgg{%ﬁ'e%ent the shield tabs to miss the detents in the

handle halves (ie., the function of the pushback prevention mechanism). Tixis can
possibly be overcome by adding mass to the guard, such as a weight (i.e., ball
bearing), thereby making the shield tabs flare earlier during an impact or 21l

[00109] Tn still another embodiment, a fully circular guard may also be used to
shield the exposed blade. In another embodiment of the present invention, the guard
is fully circular at the distal end, which allows a larger portion of the guard to remain
exposed when fully retracted. Fig. 9A is a perspective view of an embodiment of the
present invention 100 withx the guard 130 in a retracted position to expose a blacie 140
for use. The guard 130, when in the retracted position, forms a smooth, uninterrupted
handle surface between distal and proximal ends substantially as described in thae first
embodiment. When not in use, the guard 130 can be extended, as shown in F1g. 9B,
to safely shield the blade 1 40.

[00110] Fig. 10 is en exploded perspective view of the embodiment of Fig. 9.4, The
view of Fig. 10 includes a. first and second body contour wall 122 and 124, forzmed to
assemble as a handle bodss 120 and define a substantially hollow chamber within the
body 120 to house a concealable portion of the guard 130. The first and second body
contour walls 122 and 124 each provide a recess, which when assembled, creates a

slot 128 extending rearward from the distal end and accessing the chamber to allow
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slot 128 extending rearward from the distal end and accessing the chamber to allow 26 WO
2006/044865 PCT/US2005/037385 protrusion of a raised operator control 158 for the guard 130. The

distal end of the . first and second body contour wall 122 and 124 also inclydggaigRitessurface having
a dimpled texture, extending from the distal end to a point slightly before the midpoint of the access
slot 128. Additionally, as shown Figs. 9A. and 9B, the outer circumference surface area of an exposed
portion of guard 130 also includes a dimpled texture, such that when fully retracted, the dimpled

texture surface area is unbroken about the distal end of the bogy é@Oéggl 113{?{13% 8digs%%gnds of both
the first and BEEHROBOAY coRtTARGARIZL ARG 124 Tordhs: Fiditide & rédti S8 8UEide diameter for

receiving thesexnagedpanissofgraid: #30. Speaifically ahs thelghareh 180ts slidabhyheeiracted, the
fully circular exposed_ portion of guard 130 is receiv, y the reduced outsi iarpeter af the first and
second body cHEtBR W HE2 Sﬁ% Su ﬁfnre%al%:%i%%qé)sﬁ%ﬁlﬁ)era a]?(t)hné) f‘éﬁllxgj?gg;acte pg{seition.
Seating the guapdidB0fapainsttiaishdferaddiwmretyces dowsiiEigiamMstandostitesifooth,

uninterrupted.handle surface between distal and proximal.ends: deseribachabpye; {00442]:In the
embodimentdfH .ei%fc&guéit?ngai% igiigir]it(’jrleo)#)e%rto %\vél betw%%n a fully extended and fully

retracted positiopladaarmextenahl rotrvsiontibs trtstebdth duglcd Harrer1985ra #initer

substantially as descriped in the.embodimentiaffigsg3A. As shown in Figs. 10 and 11, each position is
maintained by an engagement between a spring 152 within a body cavity of theﬁuard qgrﬁitioning

mechanism $0QhE1bither disibeatsseiconth shi H5h ArFerssd AT ReaaIsh ikt Bher 'side of the

hollow chamigepwithinthe badyd2Q . kbrishambes setsandiaitsaserommpgatotesainat below,

and serve to provide a slidable engagement surface for the guard to travel between full tended
and fully retrféﬂed%Fﬁﬁﬁ@{@@ﬁ%ﬁﬂé@né)%%%@aﬁlﬁ%%ﬁti d ﬁﬂee rstand }sigaéo%x %éoe y contour
wall 122 and,d2#4nssenmble todefinecaisubstantiallydiotol alsidbeiawithi the thodfrsi2antb house the

Cihor side PN RIbEP I DAL e T L A el he.
blade 140 whesifisnllySextendad shndeldigagethshEmbbrider efithedstecpdadsidntitgsiy circular
distal end, ai}grms the smooth, uninterrapted handle surface between distal and proximal ends

described above.

[00112] In the embodiment of Fig. 10, the guard 130 1s controlled to travel between

a fully extended and fully retracted position via an external protruasion 158 accessed

through channel 128 in a manner substantially as described in the embodiment of Fig.

3A. As shown in Figs. 10 and 11, each position is maintained by an engagement

between a spring 152 within a body cavity of the guard positioning mechanism 50 and

either a first or second slot 154 and 156, provided along rails at either side of the

hollow chamber within the body 120. The chamber, slots and rails are formed as

described below, and serve to provide a slidable engagement surface for the guard to

travel betweén fully extended and fully retracted positions.

JO0113] As shown inFigs. 10 and 11, the first and second body contour wall 122

and 124 assemble to define a substantially hellow chamber within the body 120 to

house the guard 130 which contains a spring 152 mounted beneath a saddie 160 that is

driven between rails on either side of the chamber, The guard 130 includes a fuily

circular distal end, provided to shield the blade 140 when fully extended. An

elongated member 132 extends rearward from the fully circular distal end, and

provides a platform supporting a saddle 160, a plate 136, an extexrnal protrusion 158

and a confoured end 134,



provides a platform supporting a saddle 160, a plate 136, an external protrusion 158 and a contoured
end 134. 27 WO 2006/044865 PCT/US2005/037385 [00114] As shown in Fig. 11, each body contour

122 and 124\9603696?§4%£¥St and second rail 162 and 164, along the innepwajlghibgsshamber. The
first rail 162 is provided to engage the spring 152, as described in greater detail below. The second

rail 164 is provided to engage the saddle 160, and maintain saddle alignment between fully extended
and retracted guard positions. [00115] The first rail 162 is provided between saddle 160 and spring

152. The spring 152 is mechanically attached to the bottom of the Eagl)dle 16.% and iélcly%%i an
extension havif§ A b8ldégrdwandi ettt AT PRASE dgaiftt the (PPEF ErfacE 'SFthe first rail

162 when sliding hatweernsextanded anshietiaciad:nositionshe herbipper Tsarface efithissfirat rail 162 of

each contour wall 122 and 124 includes a first and s@con,d slot 154 %%4?5%36 Iocﬁ]%dqg(t; or{%posne

positions alongavadsdreraneaar tReRBAM it STERTH AR RS LR ecﬁvgages the first slot 154

when the guargil 34issRraviady ketiaciadiposititie, l80dedgagesthesdonizsornsbabiies the guard
is in a fully extended %}ogs%éion. Slidaté)lg moveme[st of the guard 130 between positions is opposed with

a slight resistatite &7 BTG5 nggli%i%

ontact with the rail surface on either side of the
chamber. Addiixnat Sptthesianrbé pidvidpotoiptdwinepossibits ifsang arRE iy cirfkifar distal

end of the guad 130, when bl exien el A% ERIHINGE o} ddharcand Redieaniayrawall 124 can

include a receggggggroove extending along the surface of the distal end beneath the elongated.

member 132. dxiplmior(oviigondi), degten ansly aiemsthe SERERETFTISARBRTEHIBSLREEES slidably

engage the re%%%%g%%g{%(ﬁé@@k%vgﬁﬂiﬂgéet@r&w@'ﬁi&@&%ﬁ}ﬁ&@@@@p@ﬁ%ﬁor tie: eipagated
member 132 and the fully circular distal end of the guard 130 vy)hen tﬁ%elingcfetwegn {u&!h/dextended
and fully retractedapesifidhe foo138]'Eheé ﬂ%%hsi&ﬁﬁg%u’i%gnbzag@%de 5t Br'88cohd slot, the

guard 130 is Iggkshinglase.-Fe disengage thesming poleasuitesdhie usbrtataply st
B e e oy o Sl IR A st e ot
noted above, thgsprngdalpssatiented tafigelythoressmpsinist Ihevbarfibe pltkeifirst raftiihen sliding
between exteng}%gn g Iggg g}J?dS]idablc movement of the gnard 130 between positionss is opposed

with a slight resistance created by the spring 152 contact with the rail surface on

cither side of the chamber. Additional features can be provided to prevesnt possible

twisting of the fully circular distal end of the guard 130 when fully extended. As

shown in Fig. 10, the second body contour wall 124 can include a recesssed groove

166 extending along the surface of the distal end beneath the elongated mzember 132,

A plate (not shown), extending below the clongated member, can be usedd to slidably

engage the recessed groove 166 of wall 124, providing alignment and support for the

elongated member 132 and the fully circular distal end of the guard 130 when

traveling between fully extended and fully retracted pc;sitions.

[00116] Once the spring 152 engages either the first or second slot, the guard 130

is iocked in place. To disengage the spring 152 requires the user {0 apply shght

perpendicular pressure to the external protrusion 158 until the spring 152 1s

disengaged from the slot, and thereafter, a parallel force can be used to slidably move

the guard 130 to a new position. As noted above, the spring 152 is oriented to firmly

press against the surface of the first rail when sliding between extended and retracted

positions, and maintain & position in the first or second siot when at extended or

retracted positions. Therefore, to aliow the application of slight perpendibular

pressure required to disengage the spring 152 from either slot 154 or 15 6, the guard

28



positions, and maintain a pc_)sition in the first or second slot when at extended or retracted positions.
Therefore, to allow the application of slight peppend cular pressure required to disengage the spring

152 from eit%égm%%“pr 15 6, the guard 28 WO 2006/044865 PCT/USZ005/03 30 includes
the elongated member 132 extending into the chamber and contacting a 'sur'f%/ége iﬁ%a%(%ntoured end

134. The gt_Jard 130 also includes a slight notch 138 at a point between the saddle 160 and a plate
136 extending downward and contacting the spring 152. [00117] To disengage the spring 152 from

either slot 154 or 156, a slight perpendicular pressure applied tq the external protrusion 158 is
transferred td%ﬁe‘né%%ea‘ﬂé@%@ﬁ%@%@b@%%ﬁﬁfﬁﬁiﬁgﬂ%‘}c td vied élﬂg ?ﬂ%y%ﬁélllﬁ fotch at 138,

allows the pespendiqulas pegesiEe i displagadhapited dGdavetudes afdigingithe: §psiagal52 from the
slot. The plate 136 is slightly narrower than th? sg){gwﬁge}léz therefore the

between rail PSR tdeeriRE SHdP 450 A549%ER" 4 Tt ?W‘fgg}%&%ﬁ@%ﬁ%%gn ergtgl)i\:ﬁent of

om cont:
Fig. 3A, the prairgsion 158 can provide simple and safe one finger control of the guard 130. Further, a

user operablg | drop-force gperabhle | can be id ith th di f Fig. 10to
prevent accic%ﬁ :irgi]rgfiq Kk ﬁ%gegl%dsﬂ%nrﬁ %%& fu%;o/%x'ge?{rl%\éd%%g Egljgar%r:gg%gsi%rir(])%[%@substantially
the same mapseead déscrbeduab owelifd0n] 8kl vdemat ifiedvyeivd F tife pErhéntB? Fig. 10 (not

shown), the first, a st%%%!)%lb%{ caniyrwallagsemhledodefinga aubstantialy-he#owsshamber

- O !
within the bogy {&house the guard which contains a spring mounted beneath a saddle that is driven

between railsibnestiies SifeatipdahaivEwe SOLSIMRIAPHASABE FABBYE SRS 1 this

version, the spring is prienteddn cantactthadotiam efdhenshamberandiimmiyiosesathessaddle
against the surface of at least one rangowded whenns%ijiin %at ene tendgd and ret{gu;ted
positions. Eadkeesatehavalpindidedy fiRvarie s ?o%l %@8"& Pposite Posifions along at

Isea§t one rail %EﬁiE&%ﬁﬁcﬁk&ﬁﬁ{%{iaﬂMhQﬂ@Wﬁﬂb&mb@ﬁ&dﬁhdﬂmﬂlﬁigaﬂﬁleﬂmnﬂemﬁssm% from the
ot when the HaREPISTR STERY SRR TOGTEN, SHESUS Caidls Saguats ‘ChEar e hat or second
slot, the guardsiagkeccinplaesido disengagblthedaddlecryuidsthaibsbe fachppiynsighit
perpendlcularFE)é?sl%ugtg t;?ré@%a‘?’%%’&%ﬁ [%é%g‘éﬁgnugglthe guard from the fully extended and
guarded position in substantially the same manner as described above.
[00118] In a modified version of the embodiment of ¥ig. 10 (not shown), the first
and second body contour wall assemble to define a substantially hollow chamber
within the body to house the guard which contains 2 spring mounted beneath a saddle
that is driven between rails on either side of the chamber substantially as described
above. However, in this version, the spring is oriented to contact the bottom of the
chamber and firmly press the saddle against the surface of at least ope rail provided
when sliding between extended and retracted positions. Each contour wall inclades a
first and second slot, located at opposite positions alorrg at least one rail within the
substantially hollow chamber such that the saddle, under pressure from the spring,
engages the first siot when the guard is in a fully retracted position, and engages the
second slot when the guard is in a fully extended position. Once the saddle engages
either the first or second slot, the guard is locked in place. To disengage the saddle
requires the user to apply slight perpendicular pressure to the external protrusion until
the saddle is disengaged from the slot, and thereaiter, a paraliel force can be used to
slidably move the guard to a new position.
[00119] In another embodiment of the present invention, the slidable movement of

the guard positioning mechanism is achieved using a plunger mechanism, as often
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the saddle is disengaged from the slot, and thereafter, a parallel force can be used to slidably move
the guard to a new position. [00119] In another embodiment of the present invention, the slidable

movement O{X ﬁ)‘%ﬁ[‘gﬁgositioning mechanism is achieved using a plunggr;mechanismsas often 29
WO 2006/044865 PCTIUS2005/037385 associated with any of several ballpoint pen mechanisms that

advances a pen tip through the push of a button. Figs. 12A and 12B are perspective views of an

embodiment of the present invention with a plunger type operator control and the guard in an

extended and retracted position, respectively. Such mechanisms Ziﬁatyé)dcall involve a user activated
0

plunger to advaieasd PERRIFBYRArEY6F 4o TR P e 2G| Agradinal Biredtion. The use

of a pen meghanisingt s proximaluesd dfifie tevicacarPravideaspalternativeto tfeside slot

described in regards to the above embodiments. This would allow further variations.in:the, single
: - 15llh 9
handed use SP%H%”@W?B&ﬁﬁ?&%@ﬁ@&éﬁ%ﬁdl%%%\%ﬂcfoﬁ%j@u%:W% %%%é?é?r%%m would preferably

utilize featureggimitaniodhoaeiid endentrpees posﬁiovemm%}guﬁ@bankcaﬁ@ﬁﬂmﬁ 2as opposed to
extending and retractinga SR Risel ﬁﬁg@&ﬁ%ﬁ&%&%@ﬂ@%ﬁ%&»&m% aahof the device

that functiond K& & pen mechanism, I.e. to the guard 230 in or out. Specifically, the mechanism
could includepensimpleasingie éytistridmnhibremion 250 axerich iy Hewr B ek e PEFBBkning 254
along the axi gfg, deise body 00,0 ReraIR Gurlckinngcaliskea fastion withan

extension/retraction mechanism 255 as known to those skilled in the art, Alteénativelgﬁt?he mechanism

could includesboug rTabRarreainb SRt F o T DY BRI e I T TERtA S IR AP b e

e 3evice and

being divided,inte twe.ALNOLE:RERMGNS segments, 256 and 258 as shown in Fig. 12C. The

divided members, when together, form the singlecﬁﬁi dri;@[ m%mb?r;uqrowev% glfh%@s%r%per can
move relativd 990t A AERAEIE UG 1 B R VEMERt icular divided

e
ovement of Eﬁ% par
member. Relgiaddivided Sinetion Mmeohasismsddanibentd dndiinanoftbesid recebedipding ped
mechanisms, which include different push button segments to di ssfpen tips from
a single devié@t.lfﬁ%‘i%i]pﬁﬂﬁfg'exa{lr%epglg,c%g%éﬁgn gﬁ%?odcsﬁgéu?a Egeé g%%%%?fﬁ@%ﬁggsl%e and/or
outside the bedy fandionchiimbarenfittrehaidieianth stitiathieverthe3ddsirs@toversgdistithe blade. By

disposing thetgeu%%% aiaﬁg%ll 36(')%%('9 &@lﬂgéoi &fﬁ&ﬁig%iﬂé?eQ?/ﬁiﬁ&éQﬁnember 250 extending from
the proximal end opening 254 along the axis of the device body 220, and Operate ina
click-in and elick-out fashion with an extension/retraction mechanism 255 as known
to those skilled in the art. Alternatively, the mechanism could include 2 cylindrical
member extending from the proximal end along the axis of the device and being
divided into twwo or more members, or segments, 256 and 258 as shown im Fig. 12C.
The divided members, when together, form the single cylindrical member; however
each member can move relative to the others and provide an action unique to the
movement of the particular divided member. Related divided function rmechanisms
can be found i multi-colored ballpoint pen mechanisms, which include different push
button segmencts to extend different colors of pen tips from a single device.
[00121] In this example, various guards could be fabricated to fit inside and/or
outside the body and/or chamber of the handie and still achieve the desired coverage
of the blade. By disposing the guard partially inside and/or outside the device, the
handle or bodss of the device can be constructed with a smaller diameter, or aliow for
the guard to better shield the blades described above or other blade geometry.
[00122] The guards could further comprise various shapes which can provide blade
shielding at various places or of various strengths. Specifically, different guiard shapes

may provide different strength characteristics, and further allow the guard to
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handle or body of the device can be constructed with a smaller diameter, or allow for the guard to
better shield the blades described above or other blade geometry. [00122] The guards could further

comprise varj 3P §‘WhiCh can provide blade shielding at various plagces, Qb Rk yarigus strengths.
Specifically, ggl) eirﬂggltagﬁagrd shapes may provide different strength characteristlcé, and further allow

the guard to 30 WO 2006/044865 PCT/11S2005/037385 withstand higher forces. These may also
allow for a smaller guard, or enlarged guard distal end, thereby minimizing visual interference with the

blade while providing maximum protection from blade contact resulting in a bla%q sti§k. %L#;h a guard
design can beviitFenddiahteeryihsiHRcH TSP Lo B ArrHFh SR A 0E ThE G LA enlarged

guard distal egidigan e Bither, apaR:I-algSes Andrafaghie veifhltheirslmieraiieeprotgiitign or
provide alternative means to shield a blade de endin% OT. blade dz)ﬁgg.slr%%ﬁx%m&les, Whiaﬁ—ﬁ provide a
semi-circular ﬁlﬂélﬁ”fﬁep&fﬁ?ﬁoﬁngoghlgﬁﬁdcé%ﬁ%tdi T W Eah Sifnéfide SHser shapes, such as,
but not limiteditg;giriangie. sentarecansiksipax sliapesiside stilk athebsihatipeshaving rmudtiple facets or
sides, all with or without a circular ar radius cross section, but which still pravide. shielding for blades
of different geBHIGHARE® &%Wgté?%%%% Figs™1 mafn%pﬁgr,g e%%r%%i B%giﬁgrgn%chanism that
provides detecikengigentepiorwithin wqiwmziﬁenaﬂtmnhfévﬁsmmtmeﬁm@é &Wﬁﬂ}fﬁﬁéﬁ@m&:_@ﬁfigurations,
such as the legf,springanchg canfisuer BRI qescihied Ahgue ol fxComRiessioniansien spring. In
C

still another example, ttve spring, s as the leaf spring, could besﬁ:;:gl%ced with another spring
biasing mechanisreefoeinng distehendnepageiaiteivie sehes dmsTe, T 4Rl ALIB PSSR a sufficient

resistive forcetrfag%g%aw@aﬁ%s yasd functionin the embodimentsaftepipyent favestion
described above, the guard and enlarged guard distal end can be ,conggureg.t‘g Wl"?stand forces up to
3 Ibs. in one estappill WikePs BHRNY Sofirg BRGhGAHER ARSI U i WOV HE PEPPAE force

v,Tould typicagmggiﬁgg@lgg&@gﬁaﬁf&rrgﬁagbmégﬁeg_ which the guard can withstand. In yet another
Dack nd fort 0SB RFOEREH (1 GUraldesighin Chch BHNEOH e SEAorbag EbB b, 01241
Unlike prior biagsshiciding seabanisms;iginkadinents of¢heapresent invedtionycanmittrstdnd an
inadvertent fOE%%ﬁ%JI%%&rS?tgg&OQSC&Q tfe%P él?r“i%gdaﬁ! 3 cantilever beam described above, or a
compression/extension spring. In still another example, the spring, such ass the leaf
spring, could be replaced with arxother spring biasing mechanism forcirag detent
engagement. In each example, the spring could provide a sufficient resistive force
necessary for the guard function. In the embodiments of the present Invention
described above, the guard and enlarged guard distal end can be configured to
withstand forces up to 3 Ibs. in one example. Where such a spring biasing mechanism
is used, the required applied force would typically be equal to or greater than the force
which the guard can withstand. In yret another example, the spring biasing m echanism
may be used to reduce the force required to move the guard back and foxth, or to
strengthen the guard design in each embodiment described above.
[00124] Unlike prior blade shielding mechanisms, embodiments of the present
invention can withstand an inadvertent force. Such protection can be provided by
utilizing a leaf spring or beam arxd detents to fix the guard in the extexaded and
retracted position, by utitizing & pushback prevention mechanism and a user operable
lock to prevent accidental retraction. from the fully extended position, and by utilizing
a drop-force operable lock to transfer any drop-force to the guard to prevent guard
movement. These embodiments do not disengage or allow the guard to m.ove from

the shielding state to the non-shielding state by any reasonable inadvertent force
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utilizing a leaf spring or beam and detents to fix the guard in the extended and retracted position, by
utilizing a pushback prevention mechanism and a user operable lock to prevent accidental retractiora

from the fullﬁ)@gtﬁﬂgﬁ:ﬂ%gsition, and by utilizing a drop-force operable lock-to,transier,ary drop-force
to the guard to prevent guard movement. These embodiments do not disengage or allow the guard to

move from the shielding state to the non-shielding state by any reasonable inadvertent force 31 WO
2006/044865 PCT/US2005/037355 applied longitudinally to the guard. Each embodiment therefore is
able to implement a lock-out feature. [001251 Embodiments of the present inventiop can be
constructedeilisdyesomibinsHat e FRAtHidg P RFRBEPBTI ASFRIR Wi eh &40 TP SHEYaved for
repeated ugq,EQLeXaMRIE, Where the embodiments are provided with metal blades and suitable
body materials, multiple uses are possible usmg steam autoclg(;éee? ro&gg,?%smgrla sucgﬁgﬁgmples, a

preferred bIREL2E hnBaBrmigSal Rt EIfPTRTTAGEY S LS i

5t Metal’spring versions only), and
the body 2Q:andiguard pesiioningmmechinise sl caticlheacobstrvted ofqdofyetapeisitiesdhe guard 30
can be constructed of transparent or ue polycarbonate. Whe f fag ﬁ{§%g DRI omitted and
replaced witlafF4RtEFalt eﬁﬁﬁéﬁfe? §§m 70 §n Sric ?ﬁ“egcf ﬁé?é%ié%%, tﬁeebeam gndaprojection can
also be corissdctedafialpatydthde miceaAdaisioralsivghsratheuosivsarEseietk 18 S|B(=‘t1}vided, the
integral cantilever beam 80 and inclinedproiectinnB82-canalsg b sonstructedQf f.polystherimide.
The drop-fo%zém E)eesl’at?lé) 180_ H%(énglg%%:(gritructgd of any rigid rod _5_0 and resilient rubber-like material
for the tip 9B1EDERBI Ovieesiviadelmateddls badvalSntavsad meltiampsmetiyase dhMBnds, and the

body 20 cap be cansttucied of guiosiavadntolerankmaterals psushasdieh Jmpashaehisiyrene. The

use of high impact polystyrene will result in the substantial destructi%n of the ice .vxﬁhen autoclaved,

I ev
thereby prevaifgRelsetnngieh RiRshednensa B BarSphigBsEah B TREFGLEA D Sainless steel
(for metal spring-versigms,enbhaanth theiguakd aositipoie mechaniseabGahggimtd3Caan be

embodimerte PH BUCEHE G WAV e RO 1 GRS, oL S i the artwil
readily appregiaiedhathmanygmbdificiitons Erapsssibié indhmekenmpraticeniBoeimels bathout
materially constructed of a polyetherimide. The drop-force operable lock can be constructed of
any rigid rod 90 and resilient rubber-like material for the tip 96.

[00126] Other blade materials can also be used, including silicon and diamonds,
and the body 20 can be constructed of autoclave inmtolerant materials, such as high
impact polystyrene. The use of high impact polystyrene will result in the substantial
destructiorn of the device when autoclaved, thereby preventing reuse. In such
applicatiors, the leaf spring 52 can be constructed of stainless steel (for metal spring
versions only), and the guard positioning mechamism 50 and guard 30 can be
constructed of polyetherimide and polycarbonate, respectively.

[00127] Although only a few exemplary embodiments of the present invention
have beenn described in detail above, those skilled in the art will readily appreciate that
many modifications are possible in the exemplary embodiments without materially

departing from the novel teachings and advantages of this invention. Accordingly, all

such modifications are intended to be included withiry the scope of this invention.
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departing from the novel teachings and advantages of this invention. Accordingly, all such
modifications are intended to be included within the scope of this invention. 32 WO 20061044865 P'C
/U82005103%%8§90%&@§MS 1. A surgical knife safety handle for both ophtpgmgzmmgophthalmic
applications, comprising: a handle body having a distal end, a proximal end and a housing extending
along a longitudinal axis between said distal and proximal ends, said housing defining a chamber
therein and having at least one slot extending along said long tudinal axis accessing said chamber
and having a detent adjacent to said slot, said chamber being at least partially open at said distal end
of said handle body; a knife holder at said distaféAd¥Bsaid handle body having a post extending from
said distal end of said handle body along said longitudinal axis; a movable guard engaged with a
guard positioning mechanism for longitudinal movement between a fully extended position and a fully
retracted position with yespepiiasaid hardlethad), saidbahasgiling cadistabertphdnatisast partially
enclosing a knife blade attachable to said knife holder; and said guard positioning mechanism slid.ably
mounted in ?&Hh&ﬁ?iﬂ’i‘ﬁﬁmsﬁﬁ%ing a user control mechanism extending from within said chamber
via said slot and coupladiwihis kssrnnperdbialenk for pngagihgshidetdaus2na stigiidhiknife safety
handle for both ophthalmic.and non-ophthalmi icati lai [ [ in said user
operable Iocl?tféiigﬁi?%mg%gn EvS BeAm Slﬁlt%eéﬁ}%ﬁé/%%r%%%ﬁvaﬁ\ %llg}c? %%%%%%ﬁ%%echanism
and resiliently tiasédrtowars saidistoingrad eaniojaetioet aispodiag wiess sableasiderbash for
engagement with. said qm to.substantiayl ' gigningdeechamismeingsaid Fully
extended poaéﬁﬁ%sﬁfﬁf S&qgj:rg|caleﬁn%§asa]‘ety¥h%%%%p%}a ggtg#tgﬁ]ﬁ%ﬁlmic’and non-ophthalméﬁ:
applications atletaimetafycham a4 oméMiresant abasi b5y at least one of a recess, cavity,

notch or opening in Sqighangie hady,ia3E 2RPGI0MBHMEG TAIS2A0BHATRBE: cxtending

from said distal end of said handie body along said longitudinal axis;

a movable guard engaged with a guard positioning mechanism for longitudinal
movement between a fully extended position and a fully retracted position with
respect to said handle body, said guard having a distal end for at Reast partially
enclosing a knife blade attachable to said knife holder; and

said guard positioning mechanism slidably mounted in said chamber and
having a user control rmechanism extending from within said chamber via said slot

and coupled with a user operable lock for engaging said detent.

2. A surgical kmife safety handle for both ophthalmic and non-ophthalmic
applications as claimed in claim 1, wherein said user operable lock comprises:

a cantilever beam integrally formed with said guard positionirg mechanism
and resiliently biased toward said slot; and

a projection disposed upon said cantilever beam for engagemrent with said
detent to substantislly secure said guard positioning mechanism in said £ully extended

position.

3. A surgical kmife safety handle for both ophthaimic and non-ophthalmic
applications as claimed! in claim 1, wherein said detent comprises at least one of a

recess, cavity, notch or opening in said handle body.
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4. A surgical knife safety handle for both ophthalmic and non-ophthalmic applications as claimed in
claim 1, wherein said detent comprises at least one surface substantially perpendicular to a center

axis of said rwaqlh% 69&(3 555' A surgical knife safety handle for both ophthajipic,anglnen-grhthahmic
applications as claimed in claim 2, wherein said projection comprises: a first inclined surface for

deflecting said cantilever beam as said guard positioning mechanism is moved toward said fully
extended position; and a second non-inclined surface substantially perpendicular to a center axis of

said handle body for engaging a substantially perpendicular surface of said detent . when.said guard
positioning mechanfsr\r&aigied Wfﬁﬁ%@’x?éﬁ‘?ﬁ%d fspdtibh t%@g&??éwsgﬂ?g %%W&B%%ga&‘é%% positioning

mechanism in.a;fully extendag-Rastioni. 1A sheginakknitesatetohandls torlastvopkthabmic and

non-ophthalmic applications as claimed in claim gd%?@?% Zi'é '1d {)n ine is at a substantially 30 degree

rein s
angle relative¥Bs&HABHIEP SR BRSPS G EPRRife safety handle for both

ophthalmic and non-ophthalmic applications as claimed in claim 1, wherein said detent is disposed at

distal end of said slgt. 8. A surgical knife safety handle.f O:Ehﬁﬁ’ﬂﬂﬁl%%%—% RrRARtalmic
applications as clair‘g'e@‘iﬁ%%ﬁ# %mw 5’?2???’55%‘%%% Sosﬁgoo Ing mechanism further includes a
position lockimgphedbansm]dhefockirgmie sz ad pisrsipieadeapPsstiig positioned within said

guard positioning mecharispyo, engaee A <l eianlaLseic dglexiendashposiian anerd engage a

second detent at said Sﬁy retracted position; and said chamber including said first and second

detents to enpesyecsain: ksadhapiimeg ismame GHard FOSTd re et bRRsHIL Aidably moved within said

chamber between said fully gxtendespasitinn angssaishiuly yaastedipesiiarwitt redpet to said
handle body. 34 WO 2006/044865 PCTIUS20051037385 9. A Hﬁug%ia%al k%gg S etayé Jwg&delq for both
S

ophthalmic aftith&MnsihPRin R FPRATSfs SOTEHEY RECRTFS &M &t 06 01 said first

5t féd

and second dgignta;is %ﬂ@”ﬁsﬁﬂ@hﬂi@r@ébﬁfrﬁ@tﬁ%eﬁ@s £ SRt a kkonifel shfetyithandlecfordoth
|

ophthalmic ars]gicrll (r)r?o-gapb ghgauangc'lcpositioning mechanism in a ful Iy extended position.

6. A surgical knife safety handle for both ophthalmic and non-ophthalmic
applications as claimed in claim 5, wherein said incline is at a substantially 30 degree

angle relative to said center axis of said handle bod y.

7. A surgical knife safety handle for both ophthalmic and non-ophthaimic
applications as claimed in claim 1, wherein said detent is disposed at distal end of said

siot.

8. A surgical knife safety handle for both ophthaimic and non-ophthaimic
applications as claimed in claim 1, wherein said guard positioning mechanism further
includes a position locking mechanism, the locking; mechanism comprising:

a leaf spring positioned within said guard positioning mechanism to engage 2
first detent at said fully extended position and to engage a second detent at said fully
retracted position; and

said chamber including said first and secornd detents to engage said leaf spring
as said guard positioning mechanism is slidably moved within said chamber between
said fully extended position and said fully retracted position with respect to said
handle body.
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applications as claimed in claim 8, wherein said chamber further comprises a substantially flat surface
between said first and second detents. 11. A surgical knife safety handle for both ophthalmic and

non-ophthalig ;applications as claimed in claim 8, wherein said chambepf4riighgampeses at least
one rib between said first and second detents for maintaining substantially constant deflection of said
leaf spring. 12. A surgical knife safety handle for both ophthalmic and non-ophthalmic applications as
claimed in claim 8, wherein: said engagement between said leaf spring and said first and second

detent provides at least one of a tactile feedback apd an audi eedback to a user, A surgical
latife safety handl&fdk kﬁ&%ﬁg%fﬁllltmfﬁiéaéﬁéi h@ﬁ@lfpﬁ%ﬁﬁtﬁc © %lgﬁi:%%n%naslggiﬁ?egﬁ%faim 1,
wherein saigd-guasd Resiioningdsechaslism Byriheerdicladesaa positibnsadkifginsadhsatisr, the locking
mechanism comPri,sing: aigrfiai%gral C nylg\{eertbeam and inclined projection opposite said user

[

operable o8KBRHGHYE dBreiP S fully extended position and to engage a second detent
at said fully retracted position; and said chamber including said first and second detents to engage

said integral cantileyer beam and_ inelin roiegiion.as,sald.ghatpesitioning-apshamst is slidably
moved within said g?\;aé‘nbseurr%}‘é;ﬁi\g%%%glﬁ Fgllg%%é)r?g?ed pqsit?on and said fully retracted position with
respect to sajghaniies bedy+himadsirgidankniie WhestinharidIcherbeth SEHERIAYERRYHGh-ophthalmic

app”"‘a“or‘ss%%s?&%i&%ﬁg in.claip, 13 whersinat fpashene @f-saiddiret and second detents is smaller
that the other detent. 35 WO 2006/044865 PCT/US2005/037385 15. A surgical knife safety handle for

both ophthalmic and non-ophthalmic applications as claimed in claim 13, wherein said chamber further
comprises a substantiallfiat syriagehatsamnmaaioibrsiandebahti detadtsotphibahgical knife

safety handle for both ophthalmic and non-gphthalmic_applications as.claimed | im_13, wherein
said chambePRIABPEcHRpALERS 18 Bne ?}3{%3%19? gglacﬁ‘b S St Cm%ﬁ%%é%@for maintaining

Irst and secon

substantially,genstaniaiecian ffsaidiintegid| dantieder heamimis Asstrgicainitersiaty handle for

both ophthalmic and nan-o th?lmic
deflection of said ieal spring.

12. A surgical lmife safety handie for both ophthalmic and non-ophthalmic
applications as claimed in claim 8, wherein:
said engagement between said leaf spring and said first and second detent

provides at least one of a tactile feedback and an audible feedback to a user.

13. A surgical knife safety handle for both ophthalmic and non-ophthalmic
applications as claimed in claim 1, wherein said guard positiorring mechanism further
includes a position locking mechanism, the locking mechanism comprising:

an integral cantilever beam and inclined projection opposite sald user operable
lock to engage a first detent at said fully extended position and to engage a second
detent at said fully retracted position; and

said chiamber including said first and second detents to engage said tegral
cantilever beam and inclined projection as said guard positioning mechanism is
slidably moved within said chamber between said fully exteraded position and said
fully retracted position with respect to said handle body.

14, A surgical knife safety handle for both ophthalmic and non-ophthalmic
applications as claimed in claim 13, wherein at least one of said first and second

detents 1s smaller that the other detent.
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appli_cat?ons as c_Iairr_led in claim 13, wherein: said engagement between said integral cantilever beam
and inclined projection, and said first and second detent, provides at least one of a tactile feedback

and an audiQlesfepdhackdo a user. 18. A surgical knife safety handle haviggraRsfsapagable locking
mechanism, comprising: a handle body having a distal end, a proximal end and a housing extending

along a longitudinal axis between said distal and proximal ends, said housing defining a chamber
therein and having at least one slot extending along said longitudinal axis accessing said chamber
and having a detent adjacent to said slot, said chamber being at least partially open at said distal end
of said handle body; a guard positioning mechanism slidably mounted in said chamber For
Iongi:}udigfll rgloc\i/emqgt,t?xe%ﬁg@aaﬁﬂikﬁ exdendediabsitiantantd epfullylnetractedopagititnaiwitic respect to
said handle body, and having a user.control mechanism_extending from within sali rvi [
slot; and a cafRREGAr BB i%@ﬁ}%ﬁﬁorf‘%aé@wf s“é@llgrélﬁlars f){]ogl %glbl% %I]Jéitl: raﬁ%r?ﬁgggg;%silie?l;; N
biased towardsiaichstatiafidtapfajetitow eispasbdrshasdiskcandilexeds. beam for engagement with said

detent to substantially secure said movable guard positioning mechanism in said fully extended
position. 36
16. A surgical knife safety handle for both ophthalmic and non-ophthalmeic

applications as claimed in claim 13, wherein said chamber further comprises at lezast
one rib between said first and second detents for maintaining substantially constant

deflection of said integral cantilever beam.

17. A surgical knife safety handle for both ophthaimic and non-ophthalmeic
applications as claimed in claim 13, wherein:

said engagemen: between said integral cantilever beam and inclined
projection, and said first ancl second detent, provides at least one of a tactile feedbacck

and an audible feedback to a user.

18. A surgical knife safety handle having a user operable locking mechanist,
comprising:

a handle body havirig a distal end, a proximal end and a housing extendimg
along a longitudinal axis between said distal and proximal ends, said bousing definizg
a chamber therein and havirig at least one slot extending along said longitudinal axis
accessing said chamber and having a detent adjacent to saigl slot, said chamber beizmg
at least partially open at said distal end of said handle body;

a guard positioning mechanism slidably mounted in said chamber For
longitudinal movement between & fully extended position and a fully retracted
position with respect to said handle body, and having a user control mechanism
extending from within said chamber via said slot; and

a cantilever beam irxtegrally formed with said guard positioning mechanism
and resiliently biased toward said slot and a projection disposed on said cantilever
beam for engagement with said detent to substantially secure said movabie guard

positioning mechanism in said fully extended position.
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