WO 2004/ 093924 PCTI US20041012213 Surgical Knife Safety Handle Field of the
I nvention [0001] The present invention relates to a systemand nethod for a
surgical knife safety, handle, for both ophthal m c and non-ophthal mc

appl i cat i was00di89299 a novabl e guard that can be retrpct/eshobsmigpose the
bl ade when in use, and that can be extended to cover the blade when not in

use, and including a pushback @reve?ki n ag)' smto ensure the blade is
. urgica nze.?'rfgtg andle. : . .
covered until nmanual |y exposed. i'sTapplrcatioh’is a continuation-in-part

a
of a U S. Patent Application of Mchael J. Mdrawski et al., entitled
" Sur gi cal Kgﬁ'.f@ E@f gt‘yll Handl e", Serial No. 10/420,614, filed April 22, 2003,
the entire S h is incorporated herein by reference. This
application cgioml CirBé Presdt lifehtioh fe[a@é@t@au?lﬁem%e\fﬁ&hﬁ‘ﬂ aRatgfdal lnfiRp! i cation

of Dana M teet al., entitled "Surgical Knife Safety Handl e", Serial No.
60/ 519, 614, Fafstydhardige ferebothy ophthgloie and encsrnbihalraisn arplicatisms,hrdng ias

I ncor porate | I [ tol a0l I'n

Var T ous. sur g Sa R Sl phECa teiE ol NG IR ihac) Ve 1S, ahl ooy il

i nci sion in eftendpdto eomer ithre bladewher noteinnuse, andviaclndiigta psbeack mepantiodanaged
cases. al| (HPGERGR 6B BF s Roed shEmBRAT e TnnpRlitont, The o
done in a signgbminahtisheidyag. of0U.SXBIgH: A\ pplitatioasfavidshhel S Nd6rawski tdh@l. physi ci an
removes the natural |ens that has_been cl ouded bX a _ cataract fromthe
batfent' s oyl Swpicadcaits Sy tHandls cheret Nei KA, Bleaiiml b 70 ove ¢ he
patient's GYGEithtﬁE-coﬁt@anfQﬂﬁcI&ﬁ iR rf:&ﬁt@?l hied By RE2EHE '@'Qpﬂll_i%‘&tiicfni Ak 1 s made
in the comes of the eye by the physician using a scal pel. This provides the
physi ci an wi ¢laimsguionisys from a RES.pRrovisienalPatenh dpplieation | of Rred MeGoteiet abut | oose
and renoved. _Ther e aﬁ( Josf sed to
renove a pat ?n-éﬁtg& ssﬁréﬁs g‘lf'jg%g{g' lg;‘ndgéat g%ag?fo. $\9\§?g‘§&|{’ﬁ§e&n§r§gﬁ@%§’r¥gh

t echni ques a2@3ktheentira somzitrod evhrhiis mcorparagdhyreirabyirefdremoenul si fi cati on.

[ 0003] In extracapsul ar surgery, the physician renoves the | ens |eaving
behind the back half of the capsule. In phacoenulsification, the physician

fragment s t hBadkgfdandyf the ldveas@i ¢ vi brations and the lens is sinultaneously
irrigated and aspirated., After the lens is renoved, the physician then

inserts an alQ9Q%lci & viuiavs ersicah psecedyres, the phpucipm 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 of these
activities, or a combination thereof, must be done in a single procedure. For example,
in cataract surgery, the phyl'sician removes the natural lens that has been clouded by a
cataract from the patient's eye and replaces it with an artificial lens that will improve
the patient's eyesight. In order to perform this procedure, an incision is made in the
cornea of the eye by the physician using a scalpel. This provides the physician 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 has a
cataract. Two of the more common techniques are known as extracapsular surgery
and phacoemulsification.

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

lens is removed, the physician then inserts an artificial lens known as an intra-ocular



WO 20041093924 PCTI US2004/ 012213 lens (1QL) into the eye either behind or
in front of the iris. Two tiny C shaped arns connected to the |IOL
eventual |y become scarred into the side of the eye and hold the 10 firmy
in place. wi@idefdosdsa another type of ophthal m c proceduperiswiizast he

I npl antabl e Contact Lens procedure (ICL), the physician makes an incision
in the patient's eye and inplants a contact lens in the eye in front of the
exi sting | ens but behind the iris. This corrects the patient's vision so
that he or spgs gef) 3@ ﬂ‘fe' :}Wtetlmatﬁnﬁ%%nn twamt @%La%@%ﬁsct | enses
or eyegl asses. [0005 f nurse or ot surg assi stant manages
t he devi ces ¢dnaccted @ mﬁbhemmaﬂgbsm @eﬂrwlatceﬂlsmdg@ﬂ@seyemhdﬂalmpl e, the
assi st ant enﬁwég ttltat1 the appropriate sterile devices are available in the
operating sui f%lly ¥ R&° ef)artlcul ar procedure that is to be perforned. Wth

respect to s[EO@H S In drdethentyps of optitkiimbvarodidednows at fhelimplantable Qohyst Ci an in
a predetermpned orientation so that t he physician can grip the sca peI

handl e wi t hokfnst BRPsyre (110 theaphysizien mkes anr BisistoRe Ny i RAtientsTAYSS

m ni m zes t hgnnagsh %dtt&yent t}@tlew@mpﬁuﬁ bfihRRxiMihg 1eRELR Wehifili ikt i erui ade on
the scal pel. "After the phyS|C|an conpl etes the T1ncision, the scalpel is
handed back @Q;Temsetha@gm@tamsmnrwthpt bgper shi gq@o@alclqarlyswléhqul itheanged rfor Whi | e

t he procedur requires the assistant to place the
used scal pel 8‘5%&51%2@ e{ﬁ%ass%ﬂat will be renoved after the procedure
is conpl et ed[O(DE] dévplcelbj mnursdner btha:ystmglealtahsistardinmmagescthe dévices thatare
sterilized for 0 I f all. a riate protocols are I

hospi t al pergsc?ﬂ ?“H‘)b(gﬂ)‘ﬁ? su‘@ﬁ“i?s o@P‘a‘E}R 5 ?Bﬁlél anr%gLat the'"®

Unf or t unat el yppréeiated steiir! dsitles 20é absiRBiet ﬁﬁeémmgl suit@ OfoP kel paiftieilad vari ety
of reasons. For exanple, because the Lghy5| cian and assistant are

concentrat i n@roﬁﬁl“f%@atp‘éttq keperfgrmed \With réspesd te ecalnelsn thepwrseofisa hands the e
patient, theyapapi the h %ﬁe&’étérﬁﬁﬁdd%eﬁﬁh&ﬂ‘?o BaAhe Phsicidl) Barfsry St ant

may put the used scal | nappropriate |location"of, even Tf the used
scal pel s ar eﬂqglsaaied's dnandlhevqbpomfekmg thésyor het WEeSbaVaa}’eﬁmyh&beat@ﬂba@walsm t he

operating sujte b {lﬁ,lhlﬂh&'lﬁg ﬁ?fsmrletﬁ%fll Scut %tﬁtﬂﬁé’ﬁ)%{léaé% ﬁﬁ: s§ ey nove

m
personnel may I na vert ontac

around t he pAfieethe pHyuimaﬂgcdrﬂi;ﬂetasr the éxbivien, ﬂmckchipelasl hareled roadd«edhbyssistaat exposed
bl ade.

(=)

for proper disposal or sterilization. While the procedure is being performed, this
requires the assistant to ptace 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.

JO006] 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 physician and assistant are
concentrating on the patient and the procedure being performed on the patient, they
may not pay close attention to the scalpels. 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 personnel may inadvertently come into contact with the blade as they
move around the patient during the procedure and be cut or nicked by the exposed
blade.



2 WD 2004/ 093924 PCT/[JS2004/ 012213 [0007] O her hospital personnel may

al so cone into contact with such blades and may al so be cut or nicked.
Usual | y used bl ades are di sposed of in an appropriate sharps container that
al l ows usedp pReMses and bl ades to be inserted into thepgprksolfiazzbut
prevents access by hospital personnel to the sharp end of a needle or the
sharp «cutting surface of the blade. However, during cleanup of the
operating suite, the used blades nay be exposed prior to their placenent in
t he appropri ar . A\ f | . he i ng

cl ose attent f‘%‘ﬁ"ﬂ: t e?rr%(a%(;:l@ll €%%cfng§1 %??agﬁ%em%x%%gég%%ﬁg%egg&ﬁ e hi dden
from vi ew beoaysdsot eeyutarenitiedi Bdually weg bladeofireadibpmsed eff irc es appropriede pi t al

| i nen, these ;hospital r nel me | contact Wit he sharp cutting
surface of t NETRY ?B%%Egmggﬁo&ﬁusgg X?ﬁ%g?éaq %[agﬁso@]q’eéﬂ?ege‘éﬁrﬂo &ﬂecﬁ?ggﬂcgm bl ades
are unconf or bahpreveattacdéss thyaRispitd pafsomebto thersharpidtdfGnneedlecdt theisigar@nd ni cks
fromused bl ades nmay result _in blood or body fluid exposure whi ch&fan

resul t in thEUERg Butce Pt thedlade; Berevar Subagconmp il e enrertipgsiién thedh

hospi tal per gaAAShay @a@sgea p6efo their glaéérhéiﬁfid 018 aBABpRAE MEpLCRBHeAIF Y acute
in recent years becausée of “such diseases as acqulired inmuno-deficiency
syndrone, i . bospitpln®rsonngl diréagiqaying slosghtentiodite dreircastivdigs be if thaexpased ed from

an infected on..t her . t I S8 fluids,
ypi cai 1y bl SBIe RecButR tiotf s SHIRR Mt b pbloR IR E SR B ot BRI ok 51,
m ni m ze t hehedpitalclaenpthesedspithd peradnneliingy osme intd sontadtiwith the sharprattingt i ng t he
cutting edge of the.b e, nunerous , scal pel s have been designed. These

desi gns typi é‘gﬁcﬁof@ﬁbﬁgﬁ@ it grnigkede o) pel having a guard that shiel ds

the sharp cu{d008] S Cut&R fitks! #ein VIAKE afelBRbMAHRBI R GQRCAEE atviest) In hospi t al
personnel and surroundi ng surfaces. The ]%uard i n these devices can be
a

ext ended to adfiden, ispehcuthiaad aidky fome upndblades maserosulé e loodirsshady fuik bl ade
for use. A E;g;ro%‘rfewﬁé cantr&%t%ﬁieﬁ ﬁé@in?egtiggﬁ%%&@ bERvegllx bfaWalillfe ahd 2de to

nove into or out of the scal pe er shield or "expose the
shar p cut t i njospitalf pecsonngl 00drEEmUnfen thisisitiatidn hast ieeome depstighy aeuteindeédnti ent

because they teng to bg ﬁg.bersorre, di f.f.i cul tﬁitﬁ use rrﬁ% cause want ed
shi el di ng ory%a§5p SHPE BreUFhESHEEfe acﬂ’]’lfegrm’lnbunf) SURSAH FBHIroLite he- Pdi ng or
exposure. Al afd hépdtifis. dhieéeCdiScalid ymdyCbiUiriSmittedBirtl @h difeted o toodhokh¢r t he user

to shield or expose. the blade. Additianall e
! per)s( n by the transmiss(ljon of bogyll hll.lids, typiga’llytb?ood.

[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 scalpel having
a guard that shields the sharp cutting surface of the blade from undesired contact with
hospital personnel and surrounding surfaces. The guard in these devices can be
extended to a position shielding the biade or retracted exposing the blade for use.
Alternatively, the scalpel may be designed to allow the blade to move into or out of
the scalpel handle, to either shield or expose the sharp cuiting surface.

[0010] Unfortunately, these designs are deficient because they tend to be
cumbersome, difficult to use, may cause unwanted shielding or exposure of the blade
prior to the need for such shielding or exposure. Also, 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, making the handle difficult to

3



shield may distort the handl e outline when retracted, naking the handle
difficult to 3 WD 2004/093924 PCTI US2004/ 012213 hold or control. Any
design which allows the blade to nove, for retraction or extension design
pur poses, wa) ffsdodéyoduces concerns regardi ng exact bl agergesbddi2sng and
rigidity during use. Such concerns also apply in cases 1n which the user is
required to hold the retracted shield as a grip, allow ng any novenent

bet ween shield and handle to possibly result in unwanted novenent of the
blrade. [ 0011408 UcB0! YonyPaAGROwhith Hibwt he BlaHE b Ofio @) dor Bhifhfod 8 Pr Vi de
a shielding nechanismt ar s sinple to use and remains | ocked 1n a

shi el di ng poseAtension desigh purpdsescalspagtrodusygs ¢oneerpsregandinglexadtdlade Phsitioningll e and

shi el ding ne ni st al so rovi de a.uniform aripping.surface en
retracted, aﬁa‘gﬁ#@g&@ﬂpgé’%t rsbl?hgf’mfeﬁlg alés%)cgﬁ’pgglm\%af%&ht %'S‘/ﬂben seﬁ\tl%gd

gri ppi ng sur fegaigedtd hbldatie retfavtedrstitld aba gaip) allodfing &y thonvedient batwpdhigld 1t i s
therefore an o je&t of th'is iﬂﬂv,enti on %o erovi d{a a vice and nethod that
may be used hapdle toipossiplyFesplcaunyaated movemend et thebladeas a scal pel, and
mnimze thETEANCARHingH! & nBéd &idKfor d\WeliRd altPRdihbA o ProvilleRfMing [ 0013]
It is another object of thi's invention to provide a device and nethod that
is easy to uechagism thahis vmplenle waseandtismainy logked Harrdshieldingepagition unfib014] 1t

i s anot her ofj e f ' ' t i ' . at wll
ot “al | ow ¢ naeafbefps §8 sk Mibhte, HHERBUIE S SNRE SR IBE TS
expose the fuoside.a phifiddy] gtipping sarfadehwhero igteactied 0alldwing userv emttiobrof tthe pr ovi de
a device and rrrtﬂ%wm ch maffgtaj ns an _.uni nh][%rru%t ed handl e surface contour
during use, SHAIPELVERQULARY ryianted SrPPRg Sprgace op HAfle mO%eeny i ent ati on of t he
device. [0016] These and other objects are substantially achieved by
providing a device and nmethod for a handle, a blade connected to the

handl e, and gufmafbrihd Haddtivn nMounted partially within the handle for
sliding novenent between a retracted position in which the blade is exposed
for use, and t (A > ' : : i ge of
the bl ade 11001 ¢ S Serl o (Hiec OF GREMTLAIE 1o oA IR AR it B0, e
at the di st athabmay bé¢ useddo kbiald| and tpootedt lasharp iptade,sadh s adtapel,camd maibinsinel bl ade

the chances of cuts or nicks during handling or disposal.

[0013] It is another object of this invention to provide a device and method that is
easy to use and that can be operated by one hand of the user.

[0014] 1t is another object of the invention to provide a device and method that
will not allow the shield to be accidentally displaced when fully extended and expose
the blade. |
[0015] It is another object of this invention to provide a device and method which
maintains an uninterrupted handle surface contour during use, which allows the user
better control and orientation of the device.

[0016] These and other objects are substantially achieved by providing a device
and method for a handle, a blade connected to the handle, and a guard slidably
mounted partially within the handle 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 allow the user to
4



orientation. The exposed guard radi us however, is positioned to allow the
user to 4 WD 2004/093924 PCT/ US2004/012213 firmy grip a |arge distal
handl e portion which is nolded as a single piece with the blade hol der,
prevent i ngoUhiyasiees bl ade or handl e novenent due to guRhfys20RBMAM SM

tol erances. [0017] A leaf spring and detent is provided to fix the guard in
the extended and retracted position, and provide slight resistance during
novenent between each position. Additionally, an antitravel nechanismis

i ncor por at edfidnfly tshp a0ldAeHidtsl haRd1R\PRR{onARKL Bhelded 8t hakidOpield Rihtdhe fully
extended position. The above and other objects and advantages of the

i nvention wiblpdendolder; aprsventingonnwantad bladgt orohaedle t moverent | 16 ey gherdai | ed
description. ﬂaﬁi%m%?e?{dc?%i on of the Draw ngs [0018] The above and ot her
obj ects and advantages W 1" be apparent upon consideration of the foll ow ng
dr awi ngs and0@di7i | Adeafespring phd detent Tt proyided ¢o fimdhe gudrddn thendxsendéd afdde pr esent
invention are illustrated i,n the appended drawi ngs in whj | i ke reference
nuneral s ref’ Fa‘it‘?ffjpf’?'éorblaé’ﬁe?m? Bt TR TAp e W[”G’gﬁé‘]mvﬁ?@t EI&I"‘?"% At spect i ve
view of an epdapdh"eAUdBbndIRE 2’ SEGBVel iMoARIsMA s iNbdrPoralee idURE Chubid &
retracted position to expose the blade; [0020] FIG, 2 is a perspective view
of an enbodiMfeyRt a¢cidental seteastion from tbm dyllshextended ppsiiony JEhecrbone arnio ethetended
position to i : - F i jve view
of an enbodi (?ngénc?é %}dt %kﬁlgﬂ %?éeégog n%lggl%%%/%dr?t ‘lgi(%ln?e ?%)ggé%f %éﬁeggi%ﬂjie%%gﬁ RE e

cr oss- sect i ofelbwingeletadéd descrptivndi ment of the present invention taken al ong
line A--A of FIG 1; [0023] FIG 5A is a perspective view of an enbodi nent
of the engagenent between the guard positioning nechanismand the guard in
accordance w.th.an .enbodi.nent of the present invention; [0024] FIG 5B is a
Cross-sect i omar—vtew L B8 WS ent of the engagenent end of the guard in

Fig. 5A; [0025 |G 5C is a perspective view of an enbodi nent of the
eng ageman'E eﬁd ] The above anc? otheFr) objects and advantages will ge apparent upon

St

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:

[0019] FIG. 1 is a perspective view of an embodiment of the present invention
with the guard in a retracted position to expose the blade;

[0020] FIG. 2 is a perspective view of an embodiment of the present invention
with the guard in an extended position to shield the blade;

[0021] FIG. 3 is an exploded perspective view of an embodiment of the present
invention;

[0022] FIG. 4 is a cross-sectional view of an embodiment of the present invention
taken along line A--A of FIG. 1;

[0023] 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;

[0024] FIG. 5B is a cross-sectional view of an embodiment of the engagement
end of the guard in Fig. 5A;

[0025] FIG. 5C is a perspective view of an embodiment of the engagement end of
the guard in Fig. 5A;



the guard in Fig. 5A; 5 WD 2004/093924 PCTI US2004/ 012213 [0026] FIG 5D is
a cross-sectional view of an enbodi nent of the engagenent end of the guard
positioning mechanismin Fig. SA, [0027] FIG SE is a perspective view of an

enbodi menyoQbosdasrengagenent end of the guard positi oidgs0R®2M Smin Fig.
5A; [0028] FIG 6 is an enlarged cross-sectional view of an enbodi nent of

the guard positioning nechanismand the guard in accordance with an
enbodi ment of the present invention taken along line B-B of FIG 1; .[00291

FIG 7 is mogg) aFH?%If'i&ﬁ%m%?EéchQﬁh@'wé& SF\’a@fenBGdnﬁ{EHPQf fR"tng % rrthe guard

posi tioni ng mechani smand t uard 1 n accordance wth an enbo nt of the
pr esent |nvemd|qfrthetg»|aeipoaitmn@glmqwbar®mmﬁjg 5:;G 1; [0030] FIG 8Ais a

Crpss et bt Hlsgs BSRRRE LB BB R Bl R

illustratin anr's awng an
[0031] FIG tﬂBgﬁﬁd@mlﬁdﬂlﬁg@eﬂlaﬁfsmﬁngi‘ﬁA; onal view of the detent engagerrent

of the inte | of FI G 0032] .FI G Clsa nl

Cross- sectlo&ﬂ &} i§138 eglsf t“‘@% gerdie P(fe“b? b?‘@‘& é’glﬂfer%‘aﬁif FIG 3;
[0033] FIG &itiodi ﬁbéiﬁni‘éhle%cpfhetiﬁn iR EeoR@Bikd VAT BY ifblREnS OF dind
integral spring of FIG 8A; [0034] FIG 8E is a bottomview of the guard

posi ti oni ng pre¥nbiventionteken aloagline B-BofiFig. lsf FIG 8A; [0035] FIG 8F is a

per sPect ve. IGIO" Fid) SURHARS G OLRGMTSENS! BLARim bR I ARPT | N9 of

FI G 8A; Ve View o er enbo of the
pr esent | nvmsihomngvmbcthahilsm gpdathé g‘mrdaur atcondaned withs at iemibotiment pbHilee t he

bl ade; [0037 FI G of the enbodi nent of FIG 9A
with the 085211%8@88 B f'?ﬁcﬂf\ﬂ“gwshu eld the bl ade; [0038] FIG 10
i's an expl Odm r Spm;tSAv& &/ brovd-REtidraPviewTQi seBdHd ksidrl 6F th8Ambodigiea®] FI G

11 is an enlar cross-sectional  view of the enbodi nent of FIG 9A
of G 1 illustrating a guard positioning mechanism having an integral spring;

[0031] FIG. 8B is an enlarged cross-sectional view of the detent engagement of
the integral spring of FIG. 8A;

[0032] FIG. 8C is an enlarged cross-sécﬁoﬁal view of the detent engagement of
the leaf spring of FIG. 3;

[0033] FIG. 8D is a side view of the guard positioning mechanism and integral
spring of FIG. 8A; .

[0034] FIG. 8E is a bottom view of the guard positioning mechanism and integral
spring of FIG. 8A;

[0035] FIG. 8F is a perspective view of the guard positioning mechanism and
integral spring of FIG. 8A;

[0036] FIG. 9A is a perspective view of another embodiment of the present
invention with the guard in a retracted position to expose the blade;

[0037] FIG. 9B is a perspective view of the embodiment of FIG. 9A with the
guard in an extended position to shield the blade;

[0038] FIG. 10 is an exploded perspective view of the embodiment of FIG. 9A;
[0039] FIG. 11 is an enlarged cross-sectional view of the embodiment of FIG. 9A
taken along line D--D of FIG. 9A; |



taken along line D--D of FIG 9A; 6 WD 2004/ 093924 PCTI US2004/ 012213 [0040]
FIG 12A is a perspective view of another enbodi nent of the present

i nvention with a plunger type operator control and the guard in an extended
posi tion wonobddesd2§ the bl ade; [0041] FIG 12B is a pepsSpeshbdfMsew of the
enbodi mrent of FIG 12A with a plunger type operator .control and the guard
in aretracted position to expose the blade; and [0042] FIG 12Cis a

per spective view of anot her enbodi ment of the present invention vvith a
segnented pl [ r

position to [89%0 et L%fﬁg&g]% %\e\fﬁg &ﬁergaﬁﬁéhﬂngntgosfrﬁg p%SE

under st ood tihedntibm rmthrnptnmgk sypeaerator comtid @nd gter guardjmem exiDmtied pmhon

Descri ption of tlﬁeil&ePrE(ierred Enbodi nents [ 0044] The enbodi ment of the

pr esent |nveﬂf?8 ég $bed bel ow discloses a surgical knife safety handl e,

for both opl{obal1)i cFiaNd2BoR-0pditgeative vieR Tl th€ ainbodifnent SEFIGIA2A Wl abl e guard
that can be retracted to expose the blade when in use, and that_ can be

ext ended t o RURESK typsepessiar sonral andihe ssgrbingyrerpriedgosiionm expospthe bladgise.  The
guard is locgyed at a distal end of the handle, partially extending from
inside the .handle, and including a larger dianmeter shielding end which
becones par t[oen2] heFIGexlﬁ@sEda Iparspiéctiveviviaw Hfi Ianqthqarecmbmhm@ht Qﬁh a presenty

ext ended, t overs t.h ex ed t|n i t hout
et orttng MEvaMBK Sk SR RehE i fiR Rae ool LA AU o et BB | PO
sl i dabl y noyobkitidn v é)dpbfethhblahandl e body, which i ncI udes a leaf spring for

engagi ng det at_f nded, a ful ret ed po |tLons and
provi di ng at@ﬁg?% ‘5;\%/‘ %’ﬁﬁaﬁ@'ﬁﬂh ‘Jé%ﬁﬁ‘??ict&at {JF@ tolikgot ween
the guard arb@—uameg_e mechani sm al so serves to prevent guard d| spI acenent
when fully extended except through drive mechanismcontrol. [0045] As shown
in Fig. 1, the surgical knife safety handle 10 of the present invention

i ncludes a body 20 having a guard 30 slideably received partially wthin
body 20 for DetailedDeséniption of the red/enb s ween a retracted and extended
posi tion.

[0044] The embodiment of the present invention described below discloses a
surgical knife safety handle, for both ophthalmic and non-ophthalmic applications,
having a movable guard that can be retracted to expose the blade when in use, and
that can be extended to cover the sharp cutting edge of the blade when not in use. The
guard is located at a distal end of the handle, partially extending from inside the
handle, and including a larger diameter shielding end which becomes part of the
exposed handle when fully retracted. When fully extended, the guard covers the
exposed cutting edge of the blade without distorting handle contours. The guard is
engaged with a drive mechanism slidably mounted within the handle body, which
includes a leaf spring for engaging detents at fully extended and fully retracted
positions, and providing audible and tactile engagement feedback. The engagement
between the guard and drive mechanism also serves to prevent guard displacement
when fully extended except through drive mechanism control.

[0045] As shown in Fig. 1, the surgical knife safety handle 10 of the present
invention includes a body 20 having a guard 30 slideably received partially within
body 20 for longitudinal sliding movement between a retracted and extended position.

Fig. 1 is a perspective view of an embodiment of the present invention with the guard
7



Fig. 1 is a perspective view of an enbodi nent of the present invention with
the guard 7 WO 2004/093924 PCT/ US2004/012213 30 in a retracted position to
expose a blade 40 for use. The guard 30, when in the retracted position,

forms a s@edbbwoossiy Nt errupted handl e surface between dpstadroand221Pr 0xi mal
ends, which is preferred by users of such devices when in use. Additionally,

t he enlarged guard portion, external to body 20 when fully retracted,
defines a noncircular contour about the distal end of the surgical knife

saf ety hand! & % Whiacha (B8P BokeE a8 SO oG S 90T e

bl ade ori entatlon rrng use used herein térm " proxi mal "
refers to a ﬂetmmd positom, fdrmswsrgoqﬂalmud&cmip@dslahétewur@cﬂbﬁwml d:llstalsmxt to the

person usin e devj c fart h atie onnect i on
b ot o Cprfhal s e et Beta 1 iohldebiPes bl B3t Abcihlhalif s of Lre
to a locati Oﬂhe Qeplakded QﬁYd pertivap@kermaf té lbody i20vehéd @lly aétiaordl déﬁnasnat he

person using the device handleadcl st to,the patient in con lon with
whi ch the dRARCE@I4 ceptoar phoutthedlistyl sy ﬁ?ﬂrﬁrﬁer%%ﬁlgméaﬁafw.m@dlgawqﬁhand|e 10

of the presegiedthyait b&fdr 8RRl h:ﬂPAllé%%as@erbMd@@ﬁexﬁQuorPdurﬁg%é ar devi ce,
fixedly secured to the distal end of 20. However, as stated earlier,

exposed bl ao[@94zﬁ]c hAasusezchhgelpr theetemm §memml" reﬁa&m ddocatian ImdhmgurgmlC| dent al
cuts of hos uard 30
can be. o1t douftye Rl BT A th B PAR G I B UG g b Byl

exposed bl adthepdtﬁbnam aimnmmrmﬁigmcﬁﬂxelfdegme&amﬁe&smds@m/brsvlg, eemmof an
enbodi nent o £ _present invent Wi t ard 30Q i n e te ded

oot ci on A A" s 36 2 doeriahonihS dence Hoelpi i e dufiee Sow e ¢ ne
body 20 _to 2308 Rtking EdUvRE haRUE BRDélodebt th e aﬁumﬂc&ﬁlewﬁtﬂﬂmfﬂwvh&h% ended,
as described in eater detail bel ow. [0048] Fig. 3 is an expl oded

per spective davisghandleis usedbodi nent of the present invention. The view of
Fig. 3 incl “@iﬁ Sk oiPQ VORE our wal |
24, fornmed t @eng? %1 iﬁgﬁ%{}%@ Z%Ogﬁgs%g?r?rllﬁe a n al%‘s)%glﬁg
hol | ow chanbladed( msmnlhuedetwdyﬁml)tsvcmwhadgahmﬂ qzﬂmdvlwnﬁwg/evmmam sm 50
and a conceal e portion o rd 30. [Q049] The u ry bo fur wal | 22
i ncl udes a sﬁtabFA fgﬁlg’é’cg’épsols?f{g b?#%s chshBr 811% (?L%fflil&oﬁ?‘%%t?adﬁ%é C? U5 ai sed
oper at or condccident@iScutsasf holysital pérsshnplofidtblade ida@age. To prevent this, the guard 30

can be slideably extended from the distal end of body 20 to shield the exposed blade

40 as shown in Fig. 2. Fig. 2 is a perspective view of an embodiment of the present

invention with the guard 30 in an extended position. A leaf spring and antitravel
mechanism is employed within the body 20 to prevent unwanted movement of the
guard 30 when fully extended, as described in greater detail below.

[0048] Fig. 3 is an exploded perspective view of an embodiment of the present
invention. The view of Fig. 3 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 hollow chamber within the body 20 to house a guard positioning
mechanism 50 and a concealable portion of guard 30.

[0049] The upper body contour wall 22 includes a slot 28 accessing the chamber
to allow protrusion of a raised operator control 58 for the guard positioning
mechanism 50, which can be collectively referred to as a user actuator. The distal end

of the upper body contour wall 22 also includes an outer surface having a dimpled

8



mechani sm 50, which can be collectively referred to as a user actuator. The
distal end of the upper body contour wall 22 also includes an outer surface
having a dinpled 8 WD 2004/093924 PCTI US2004/ 012213 texture, extending
fromthe dicsfoadiosssrd of the upper body contour wall 22 pEr/Bsieeddbizs!ightly
before the access slot 28. The textured surface is sufficient to provide the
user with a nonslip grip during use, and is duplicated in a simlar position
on the |ower body contour wall 24 such that when assenbl ed, the textured

surface appeag | érg,ap] ' =Tgs by, -near the
di stal end. e%{ttﬁﬁbgg%ﬁdgﬁ | rrpo?%éi?sga&%#&aggqﬁs hom‘ﬁ’ir%o(ﬁ%%uténgdnlbodl rféﬁ?lﬂfn Fi g.
3, any nonsl slighiyibéfarethe ancdse slot12&d Thadelitured surificg  is shfficieonhtsl providartieace can
be extended gor ified.framthe area .sh .and descri.ped i.n Fig., 3 as
required in l@%g’%e%%}l s&“ﬂ[ngdlosﬁ] m‘?Hé%ﬁﬁé‘i&gﬁq Bl Slgflgf |R831ﬁ?fb8ﬁ? o dy

cont our wal lloRer bedyt dd@tout Ralllpdesiciat tha e hesemblrd, 8 téxtered Sirface @yspeardi Ng
rearward fromfhe distal end, and plrogvi ding a position in which the raised

cont our ed sy¥HI9EB agputiancoutside, disgnetss Fl&anév_%%@ag&ﬁ@stsbm- sAtBRB® when
fully retracigflled surth&ifis bl ih Bhe GREEMERTh Fi2™S, ahfi@ohfp RBRAOEd BN
exposed guard portion of the guard 30 are configured to provide the snooth,
uni nt er r upt eebethaddidisiopally, shenensip yoradercan bgrexteadedonr me fromethgiateaal end as

descri bed ) The. . 22 and | ower body

cont our wal Iaslﬂg%ﬁg‘tslésg%g%ﬂeedlpglélg%%;?ﬁggﬁlgcﬁ%g%éoy ts'and define a

subst anti al | 0050]| oThe ldistdbeendwoft thenugpee bbdyd yontdtr wwallhzil Serther dodudds a

posi tioning nechanj sm 50 and a conceal abl ortion. o ard 30.... The guard

oot ti oni ng TEGHARIEE Fadge Ttk Srenbns cecysn o e st ol ol #pVigioE v and

shown in Fi gposftidn ilaich thereved bbitotwd Etﬂﬁbb@ﬁhe%ﬁcﬁé‘s&%%@ﬁbb@lﬁﬂﬁ@aﬁd&(ﬁi zed to
e

slidably fit, within the holl ow chanber wi thin the body 20._ The guard
posi ti oni ng eeHethwaen Gdly sefragteht ip theehylly getracipdaposifiopythermating part and + ended

and fully reé@gﬁehgghap&ﬁ;iom&n of itfle Jard¥P GFRbnftiupdd %mé@ iRCemsaRd t hrough

channel 28. E osition 1s mai ntalned by an engage bet ween a | eaf
spring 52, wirigthreptedhantlei suefacesnd moncirgulapchntauaboyt thef distalendge desgripeski t i oni ng
mechani sm 50ab09 d either a first or second detent 54 and 56 in the | ower
body contour wal'l 24 as described bel ow. [0052] The | ower body contour wall
24 incl udes [@US1]st Thewbpeebadidcontiueniall 32 aaditbwer 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 positioning mechanism 50 and a concealable 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 guard positioning mechanism 50
is controlled to fcravel between 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.

[0052] The lower body contour wall 24 includes a first and second detent 54 and
56 to engage the leaf spring 52 of the guard positioning mechanism 50, locking the
guard in position when fully extended or fully retracted. As noted above, the upper

body contour wall 22 and lower body contour wall 24 assemble to define a

\
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56 to engage the |leaf spring 52 of the guard positioning mechani sm 50,

| ocking the guard in position when fully extended or fully retracted. As
not ed above, the upper body contour wall 22 and | ower body contour wall 24
assenbl e e 20RfbsHes 2 9 WO 2004/ 093924 PCTI US2004/ 012G yshRpiam | al |y

hol I ow chamber wi thin the body 20 to house the guard positioning mechanism
50 which contains a | eaf spring 52, wherein the leaf spring is oriented

wi thin the guard positioning rrechani sm50 to firmy press against the | ower

body cont oukp¥&Halidh n 1'1517“22 heesiay &g ﬁpﬂ tggm%gy tions.
The | ower body con ng’e‘&,a 4 lncr:LPudes ayfl r st seco%‘éi g&stlent 4 and
56, | ocated l‘aQCh@pﬁID§0t which gontaing rasleaﬁ Phing SQhwhsngbstharleafaslpnyg liobiientedc hamber

such that t ent 54 &1 t he guard

posi tioni ngh‘srrlrtsﬂ hani é‘?ﬂ%@g?l ﬁ?Fqgl %gﬂ ?%E‘?tg]c dpref)sogaﬂs i 18‘”8@ d§'ages t he
secong get endonfolir wIaHth\hlﬁengﬂﬂtr@ bwa&ehle?ltunggi mhh&actedrp@nonss The lewérul | y

ext ende po I tion. e t uar 0S oni nmechani sm 50
bet ween posi hady gaitpur %%E%‘L’é‘ﬁ@ﬁ%‘ ad Sﬁ?ﬂ“ RS RS, sgedar ‘B’}”f‘??e | eaf
spring 52 copysiohs Withth the Subs@BalPR6ow Shintél s¥&l that’the N8IFWBRAL Eiftla

[ 0053] The engagenent between spring and either detent also pr ovi s audlble

and tacti I e the &5y datent 54 adben thecsuap p@@mme@ms&n&mﬁlbrr@m an
audi bl e I , ract ed,
and the spr ILBr%)g lé%ﬁeg%é%f ﬂl%sg&)%ddat%ﬁs‘; I&ggsﬁgengga%jg#é}r&%;bso
produces a necinaai fdly axthmhﬂl pomhqnul&lglablermbamnedteoﬁ dled Igaaid, positioningal I ows
the user to ensur.e %ghae%gnent as occurr e %Osg As, shown e({] Fi 3, the
di stal end JPeYAESH BHPLE EFrORBQFeI ight reyistapereagreated By My bi ade
hol der 26, deafiRpsig 5z:aﬁhiacgwnﬁdlet1@wéﬂ%aglhantswmmztﬁwwé&naﬁ&néo to the distal
end of body 20. The tapered bl ade holder 26 is nol ded as an_extension of

the | ower bd9P53nt Bes cngagement betwaen |sprng anch eithes dletent alse pravides &ddle ar cross
section arégddhetile Q&agémaft fBddb RGN TERE e’i‘“drHeSenkég%‘ﬁ{eﬁgg@hh&Qtahy ufifgled reduced

Cross section area oint of attachnent to |ch can be
epoxy bondediomd,tSheh hbhds ick”, Wh@@fﬁ}llyAsxtmd@d\mrlfnllFr@raC@, aieth opreg i26 i s
secured to t d

connecti on s‘n a%erlsl\rll\gg%ﬁ?gr %‘)%é% E’I%Pe@gr%gm%ée}“ gisg %’ﬁdﬁ(g&da %%%&% 2§eI‘rvéb%gtgonof t he
general ly CIp‘tﬂsel aftac:tﬂ@feedlmk,twlﬁch dloas thd usehie ehglrd enigagémerit haheccpoedit  of

gtea?gggent [% I5C¢)‘I-\?II ngs tsl?oe d 30 té)lstglfén%cc}flﬂ\l/glo%v %m%l' &D?A)‘Broaﬁl at16| y 270

includes a tapered blade holder 26, or post, configured to fixedly secure the blade 40
to the distal end of body 20. The tapered blade holder 26 is lmolded as an extension of
the lower body contour‘ wall 24 distal end and has a generally circular cross section
area at a point of attachment, and is tapered slightly to a reduced cross section area at
" a point of attachment to the blade 40, which can be epoxy bonded to the holder.
[0055] As shown in Fig. 4, the holder 26 is secured to the lower body contour
wall 24 distal end via a molded connection spanning approximately 90 degrees of the
circumference of the generally circular cross section area of the 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 an
embodiment of the present invention taken along line A--A of Fig. 1, showing the
point of attachment between the 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

10



about the axis of the blade when fully extended. Fig. 4 is a cross-sectional
view of an enbodi nent of the present invention taken along line A-A of Fig.
1, showing the point of attachnent between the hol der 26 and the | ower body
contour Weyd 20dfleezdad the semcircular opening at the gipiiadooffld29f the body
20 through which the guard is 10 WO 20041093924 PCTI US2004/ 012213 ext ended
and retracted during use. The cross section shown in Fig. 4 also shows the

enl ar ged distal end of the guard 30, which is required to provide sufficient
cl earance I ' l,end is

shown as one exarggfaﬁ)('Jl mceé@%ﬂn%%hgdgﬁggﬁ%d%gu?c@gmga@é%ﬁ#%@ﬁem ype or

guar di ng pur gdarged fisAbé&d cbﬁthEggardZw, whigh mlieqacbddomnmde suffiiedtwisaranbo| der 26

an e | 0l g il 585 B 58 o B BB 2 2

bet ween ext eﬁﬂﬁdyﬁ@ﬂodﬁ%ﬂﬁﬁﬁd@&nﬁ@ﬂaté bR sladetpe W@m%]mpdsw sting or
di stortion. addi tional support for the guard 3 assenbl ¥, of body
0

contour wal | Loocsﬁlanﬁ‘ Pig. dy 8’&1@%1(1%@ WFW%IWW@OB&@@%dd%i%‘{?F dal | 22
and the hol dgg t&ﬁ’wahl' f&( égtﬁs@%ﬁ %I Sh g% Ué}ﬁ 3H86n ﬁlgfeﬁgfdgg#ﬂgeg

sem ci rcul ar s 'S pr d at t about t ,
t hr ough whi chold¢re’l6 frasel 1189u1t1mavth¢ suanéﬁ%eirwebm Iektpn®dtmddemacmdcpofsinilon§/

nas & gener artaiog AEiPHE of ptenefC AYHRELIRE whbe? J0hE e R, e “ona

Eﬁ egtgndzgn@ksaglblymmoﬂmmg\h \?m zaemtdcwcrudtesraduﬁi ¢lbt Dnafum&nd e blqagmuz ged by
e body 20, Is enlarged a S e S n e bl ade

W t hout int e‘ﬂ"f?]grzgné@ %glél?’i @ﬁdgﬁkmﬁ'fﬁg’t@ﬁ?oﬂ’go ﬁ’a g‘é thetng (PRI of any

sui tabl e magedititdular 'inb@isLtﬁibﬂged LHARSHREENY, sHouPBBAURePLY, VRATUBRRAIA it eri al s.

A transparent ((i;uar i s advantageous in allowing the user to see the bl ade

40 even whengvard 34 trevals hetween Gilly eutengediand fgldnafe@ract[e@ngsrqloum Thp guard
nbodi nent | |
enmbodi ment ofs §R&GiRA E&ate!tr ﬁé@@%&% h;sme ue ?Oéﬁe m) %g%; se&%%%ﬁa 1§ utly

circul ar cross sectlon I st al attachnent of the
hol der 26 t ositéukeatlagqweximiabehd tocnxtendranm&actzthmughitbe $emiciooudar dintal ppeningie user

bi ade. ot der Paxded iy 408 o otk A eRatetd s Sl B4 B el B8 el b 1 e
suscepti bl e {ithetitWaaf@endevaida eRfendidl Mbie p0ard 30rcha be comtOEDbSanyRitille

t ol erances between the guard 30 and each body contour
material, including transparent or opaque polycarbonate materials. A transparent

guard is advantageous in allowing the user to see the blade 40 even when it is fully
shielded by the guard.

[0057] In the first embodiment of the present invention, the guard 30 does not
have a fully circular cross section at the distal end due to the molded attachment of the
holder 26 to the lower body contour wall 24. This feature ensures the user is allowed
to firmly grip a surface that is singularly molded with the blade holder 26. This
presents a more positive grip which is less susceptible to unwanted blade or gripping
surface movements due to tolerances between the guard 30 and each body contour
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.
[0058] Figs. 5A-5E, 6 and 7 show additional details of the guard positioning
mechanism 50 and the guard 30. Fig. 5A illustrates the engagement between the
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wal | 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
provi de additional control and blade orientation with one or nore fingers
of the UusSRb 2baBs26l€si red during use. [0058] Figs. S5Admys60smit1y show
additional details of the guard positioning nechanism 50 and the guard 30.
Fig. SAillustrates the engagenent between the ii WD 20041093924

PCT/ US2004/ 012213 guard positioni ng nechani sm and the guard, and Figs. 6

and 7 i”UStgruﬁitd%(ﬁﬁioﬁl%%&:ﬁ rﬁraﬁéﬁlesﬁﬁfd aﬁwhgy@%& lﬁ&%a{%{%%t shown

and described in relation to the bod Fi ds. 5B- rov I onal
vi ews of th@r@ﬁg%@nﬂnﬂemmlgmmtm andalesqyibgd dn pd@t;omltgrthmgodyecham sm

and the_9uargh LROSRlse R U Shal s Blme e BHRREBARL L OB g FECTANT o1

50 has a gernéral crosy L&ironcan fit
within the r@hidqwsmbﬁm@alechmﬁsimmdmegudndmy 20. The guard positi oni ng

mechani sm 5 caII aged with the, d 30 di rect

control gua?leol‘s"PiEe‘1K‘I 1&%%@%@%&’@8‘“&&’&‘*%?’9 &’éf?&ﬁ‘ieéﬂ Yposi ti on.
The conbi neoblﬂcelag&xbssosfecﬁdiﬁmmgkﬁéu RYidblpitwimakk Bllowschatbf Withif e to al | ow
a substantial portion of the guard 30 to retract within body 20. Only a

partial raditedy@p. t Fee evard pgeifioning machanisin 39 is meechumeally Fmgpgedawitls thexposed as

shown in Fi C S ically
engaged wit 3({) Qgggigcggﬁ(%/l%g&gﬁt@per gge{ %E”én% %?ﬁﬂfoca@eéél %\{thﬁ@n
engagenent antﬂao@efd positiogul a Mite qouﬂ)meddnmgtly afgbé améchanisn ﬁhdndjgsardiiﬂeis in

ter det Th | t, et
Techant sm 50PTRPh IR S G PFaRE BRoRGa BT SHEHG RoeRat BTS00 ot r ol
the sli dabl eOstpwesaetidl radiug bEthe ealafped @idud teid o X findi 0d rerfdifls Efokeicised

positions. External control of the guard positioning nmechanism50 is
directed by ShA®niBig.- L a the rai sed protrusion 58 which extends from within

the hol I ow erf %.sata@ pBSHY¥nigd nYe'cﬁaxﬁ’s??@@% f3hanifly %g?geafwﬁpwol

all ows the User One fi control osi tioning hani sm and t he
attached guagudrd BQOGa wpersﬂmdo@hngwpglr logated ad@naerngafgqmdnit ¢nd f thegwagdosi ti on

of e ,9uar dodiohile JRBALALNGH 0 ABiRAIAISUER oS WASD. PrleeALasRElnO 52

| ocated wit e guar oSiti1onrng mechani sSm 50, and
either a fi r@gagemmemdemﬁisﬁiﬁnr@%ahdnﬁﬁ 50 and guard 30 allows the positioning

mechanism 50 to control the slidable movement of the guard 30 between extended

and retracted positions. External control of the guard positioning mechanism 50 is
directed by the 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 guard.

[0061] 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, and 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 60. The spring apex extending from
opening 60 firmly presses against the lower body contour wall 24 when sliding
between extended and retracted positions. The lower body contour wall 24 includes a
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| ocated in the | ower body contour wall 24. The guard positioning nechani sm
50 is substantially hollow and contains a | eaf spring 52 which is oriented
wi thin the guard positioning nmechanism 50 with an exposed spring apex

ext endi NOwbe6Rddes guard positioni ng nmechani sm 50 vi spcEpRpainRgs 60. The
spring apex extending from opening 60 firmy presses against the |ower body
contour wall 24 when sliding between extended and retracted positions. The
| ower body contour wall 24 includes a 12 WD 2004/093924 PCT/ US2004/ 012213
[1rst and SeRaNtndoletila Yl 4 nd | BEAbEHed ot i8S goﬁﬂéﬁst Wl \he 1 0 the
substantial ly holl ow chanber such thaf the | eaf ‘Spring engages the first
detent 54 wivbstantiadly chedlow ghagiber suchribatntbe heafiispring @ngages theafifstiidbtgntr 84 r act ed

position, a s, the secon t. 56 n_.th uar.d positioning
rechan o o0 hd RS pbrifordfe BRchaflShtli i KNS S feaeRliBn DR et e
guard posi t i thaiseogndrdetsas6SwhénCth® gharé positignixsy techagisin 00y gl a fillly exsended a
prevailing force is oppesed with a_s|ight resistance created t he | eaf
spring 52 _coPﬂSéﬂ?P' Wi lﬁ'f‘lilﬁén?wt l?f)d%’e %?Ffioﬂ?s‘wg ?ZP"B%P%eW g ¥¥hts. The
slight resisjaffos Iﬁ&@ﬂg}f’ﬁ{é &E'Wpﬂe@ﬁlh&%ﬁfr&% 20oppRséivithal Slight RRftantoON when
the user releases the external control 58, and prevents the guard from

freely slideegjed pyde2leafrsprivgSRrcontacirwvigh tieAowen bodyueondogovadk 24 hetwedet ween a
general ly ci r ' : [ A, ge .
semi ci rcul ar&egéﬂésgsrrggéﬁéj or{gsgéiadggrb@m%rag%%ﬁgﬁagjgd@ e aglugiéﬁ%lésrynot
full'y circul wherathenger teleasesnthe regtetnah gdritrotl S8, ara prieeentséhedguan] fomnr foeehyd t he
nol ded attac%r&snt of the holder 26 and the bl ade 40, which is in rigid
attachment t¥3! body via the | ower body contour wall 24. Therefore the
guard 30 iNUOBR]S ABRAGWA th BII3AC R Huaft 180 EXtelsdhdedd Seneflly! diRular
engagenent, or proximal end, the guard has a generally circular cross
section and §resssjesen abagqrpxiagl ¢nd,jand\g generally; spmipinrulas,eressasestion ol &hin t he

body 20, and ' . : AETsTal whi ch
irocts and aaprosaidl TROGaER i AR fPHE el 3y 0 R TS Y ended

and ful |y rengedée suropod theimoldedattaclynent bethe hblde26 atiddhe bladed® dich isind of t he
guard 30 is | bed in.Qr er. tail .bel g The |.ef di or

di stal end o'gg ? %@5"3‘ ?%P%toégeg i ﬁ% léyegr.bog%\?o t%‘grqgaqﬁ%“é n@%&?‘%%éee%ﬁ{% rcul ar
Cross sect i o030 incliidessoppositecenpapetmehtand shisldlingadnda c At thiefeagrplemeiiteor 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 and fully retracted position as described above. The
engagement end of the guafd 30 is described in greater detail below.

[0063] The shielding, or distal end of the guard 30 shown in Fig. SA, has 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 extended.
Additionally, as noted above, the enlarged semicircular area provided at the extreme
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 or more fingers of the user if so desired.
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sem circul ar distal opening provided by the body 20. An enl arged
semcircular area, as also shown in Fig. 4, is provided at the extrene end
of the distal end of the guard 30 to provide adequate cl earance of the

bl ade 40 wpkodddsgvguard 30 is fully extended. Additi op@itsroosasznieot ed above,
the enl arged senmicircular area provided at the extreme distal end of the
guard 30 renmains external to the body 20 when the guard is fully retracted,
and is rigid enough to provide additional control and bl ade orientation with

one or nore @%VSA@S& iH s, 5B & _,Sth.% aggﬁgﬁfég%?%b#égﬁ%%aﬁofme

PCT[ US2004/ 0 [ 0064] As shown in Figs : engagenent, or

proxi mal endgustd 8¢dnclydesraccospling medhaeiary havisg dpnriflaggesetdaadbs Athand g, f our

fl anges 34a,.,3 34c da: ot I i i | ocat ed
t the engagnaipes s Bpdeddying tn BOBRR RO RIS B P oY Buek? |

Fi gs. 5D andpdsiioninganeshgaigariontAsshownin Fige SDyaal 3E, plxsérdgagemeng endeefthei sm 50

i ncludes a tapered.locking pin .havj ng, four surface uadrants 62a, 62b,
620, and 620 ESBOSSINE TGRSR ST & {300 HRPec 6 QR o0 FetspoLr
surface quadgaatantsta, 642 82c, 348 62&nthdeshpRhg indhahARES Bifle lbOEH130BnPiges 62 Usi ng
the four flanges 34a, 34b, 34c and 34d extending fromthe, engagzerrent end of

the guard atgfeuspdaseciuadragts fae. 6, FsetdRPdrafithe tgpered dacking pin 62 BIDE F| anges

34a and 34c yar, @%@g@%&’%ﬂp?@é&r@%ﬁf %géaéi%g %ﬁltgg%b%%exg?xﬁrﬁgg%ﬁﬂg are

used to engage sur gladrants 62a a to achi eve
mechani cal eguadjemkeswrouidiag g amting 4hendngifofthe lackingpis 62| FlaagesdBdarnd fdosi t e

sides of the ti openi hg and used to .en e surface quadrants 62b
and 62d of | BERPRIFA I ORpesHe, Sides ¢l e malips pPonial Mg Aed, or et epe

Mechani cal eg@dgesEsYa a6 6Reenloghias PinB2%b bildevdfedhBhida UnigehentaMadgee guard
30 i s shown i@bFi s.. 5A-5E and 6. Fi is an enl arged, cross-sectional view

. 6
showi ng the B 45@6%%?49%"%8@\%@%“? pidesRfdhe mating gpesing and e wied tQuadr ant s

62a and 62cendhhg -su&aéesgﬁ’di'l_r&@ BoWesd 42asse Mﬂgoﬁiﬁl 6Y 118 Vchisb&tAfirAl degr ees
relative to the  view of Fig 6, and show ng the potential for engagenent

bet ween f| an¢feeg@uint.and 34d, and pin quadrants 62b and 62d. [0066] As shown

imr;c E:agls s m501ii méés]gbgfe(? h%g&{lj E?%ﬂ%k"ﬁglg %8{3‘%‘8}?1 {;}ga?{i) &’ggtel& 0 %ﬁg@%ﬂ%@uﬂ :;e{{rzi’lgdé% 34a and

34c. 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 quadrants 62b and 62d.

[0066] As shown in Figs. 5 and 6, the locking pin 62 is inserted into the coupling
mechanism of the guard 30 until locked i\nto place by locking flanges 34a and ?;4c.
To engage the guard 30 with the guard positioning mechanism 50, the locking pin 62
is inserted into the four locking flanges 34a, 34b, 34c and 34d extending from the
body of the guard 30. The locking pin 62 is tapered along quadrants 62a and 62c,
allowing an inner lip 32, located about the inside circumference of two locking
flanges 34a and 34c, to displace the flanges outward until the inner 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 lip 32 engages the groove 64 located about the outside
circumference of the locking pin 62, preventing the separation of guard 30 and guard
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To engage the guard 30 with the guard positioning nechani sm 50, the | ocking
pin 62 is inserted into the four |ocking flanges 34a, 34b, 34c and 34d
extending fromthe body of the guard 30. The locking pin 62 is tapered

al ong quagpapéses3g and 62c, allow ng an inner |ip 32%cH@Raaeapout the

i nside circunference of two T'6cking flanges 34a and 34c, to displace the
flanges outward until the inner lip 32 is disposed into the groove 64 near
the base of the locking pin 62, locking the guard into place. Wen fully
engaged, t hepdshiging! hBcidfish'9G.9PRe it 1tkRRVFarlids KL A& B 48100 nddB o ropt Si de
ci rcunf erenglé Sof. tnﬁeﬂn] %l%éllsﬁgggi n 62,Ggrevgnt?n%gsthe%}slgga?at?on of guard 30
and guard 1mategnlodi¢iasBoglanPET /allse Gisplaementoutyand dueoto thg insartiempEm 50.

The two | ockj I s. 34a .and 3 of, a. material ,sufficiently
pliant to al 1°(E)‘\gvn%ip§gﬁ§fc%%§ﬂ?%8{?temt}érg%%{ d%e%%‘h@? RO, Ii’gh 2l gr?%vgkézﬁg pi n
62, yet mai ndaing rfovga@eIsMhe AREdEBItiohing niethatisth 50, 32 and groove 64 during
novenment of e quard positioning chani sm 50. [ 0067] Antitravel engagenent
bet ween guar E’%. t f‘\eﬂﬁﬁ@l maﬁpg%%?@ear&}arm@m@a@sdn@bmgn SHAMA they "Fi gs.
5A-5E and 7. oWAeR0CRIAREA BN Eigk USASEERAENTC WhentBiiliabbonal AIBY GBAdedOl t he
guard 30 and dguard posi t1oni ng mechani sm 50 towards one ancther will engage
an anti t r avetdditionplamokemént of theoguard:30 and guard @ositioning mechanisoh 4@ itewardonponent s
descri bed abgve V, g S. lyonar .
posi tioni ng ﬁ%ﬁcﬁngﬁegn‘?@o%%??gt %’Zi&gwig?l%cyﬁﬁgtm%%%@ﬁyﬁgr ?ﬁﬁi %{lﬁ? |"% from
the wuser, |mednhismgompoaemudmetbalaboet rTaatel bhithe guar 30 tGuaris & siti@mryc an
result froma nunber .of caguses,_|ngluding external forces a led to the
dcplg S
guard when fgfa]r@p%sktf%@_ec ap CRLGR P HOFSS:i 1P PEORERY ORiEER AN ended

guard 30 is hyefResttap ish mdaker tSvdhct thopeRs. SEdH fArdes satl fesilfréMQ Midbes
partially retracting and exposing_ part or all of the blade 40. To prevent

this, an ant?k Fases neladiag aismal Brgagealivhén the, gugdawhendullys extendedy

ext ended, anﬁxﬂbl%&ﬁﬁkﬁimﬂ;aﬁf&%vﬂe& 80 Rktbifbd [add ™D 1§ $ak edveliﬁﬁciezoshshtend to
force the guard fromthe fully extended position agai hst the resistance of
the guard pfosies iconidrmgsulteinhthni guardortigligoeB3cting ant cwpoding pargor al Af 3 and 7,

t he | ocki ng {, anges a 44 in f.ror Q d 30
each i ncl udeglg(?e %ngé%%?egﬁ%q‘gg’, anv\ﬁ& I(Tzlﬁ%ef r%egléaené{n? h@eéﬁg%e?f‘g%egq{dﬁﬁgﬁyzg 62b and
62d of the | fulljiextgndednailPancdxtdriat feteis dpplizditd therguag which would tend to force

the guard from the fully extended position against the resistance of the guard

positioning mechanism 50.

[0068] As shown in Figs. SA-5E and 7, the locking flanges 34b and 34d extending
from the body of the guard 30 each include an inner ramp 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 62d 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, while 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 quadrants 62b and 62d engage the
ramps 36 and the locking flanges 34b and 34d are displaced in an outward direction,
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 inner wall of the
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mechani sm 50 when the guard 30 is noved towards the guard positioning
mechani sm beyond the | ocking point described above. Quadrants 62b and 62d
include a slight flat along the taper of the pin such that in a nornal,
engaged pg ?2%4%3925 he inner ranp contacts 36 do not dpEI@eRLPes fl anges
34b and 34 However, while fully extended, if there is an external force
applied to the guard 30, forcing the guard towards the guard positioning
mechani sm 50, the pin surface quadrants 62b and 62d engage the ranps 36 and

t he | ocking 4 4 [ jon,

agai nst the ‘Fﬂr?ﬁigrglemsgﬁ @m% ﬁ)gﬁaﬁ‘?o@v&gﬁg é\n&fi ﬁ@%@#‘ﬂ-}é@%&g@ 35 ﬂ‘),&g th

fl anges 34b alongitl@4gtoaveca almmutbahs&@,ce elatﬂhcamavtlagtasshaukgenatvée%d dfeadlt ed al ong
t he i nner

15 0 39 . q... PCTNS2004/ Q1 21 nber. Th
f1 anges 34b é‘ﬁa‘%szfﬁ"l’l’&}}&énx % ?g’ﬁ flpmaer 0 % Sy g gon’t ﬁ?/eler ©

al ong the grpevetidg Anyuhticdhlsié avreRtitgrmdvetiRht A€ !thé)Guards BO Utdterthatfullyie end of
each groove, stopping any further travel of the flanges in a rearward

di rection, t $Riende P%ﬂ?’é‘?ﬂl ng any noticeable retracting novenent of the guard
30 from the f odé%j &d BRS34d Q% wbﬁ@ﬁﬁloo?kﬁﬂeﬁo AdReRNle IGirApO WOT K

I n cooperation t ach| e antitravel tion e groove 64 which is
engaged by tﬁlectnqmnélfhelgnpm@zmoﬁhwhlanwse@hxaﬂunnhegha 32 off flenges 344 andcIdsnt wi dt h

toallowthe n bp ot v I t of the
antitravel rredghgﬁl{lfsdrﬁl&g u‘%ﬁ{ht ant l?ﬁethgpélﬂn%elsp g‘a\ggg%dgggpgtomnog%: gllglﬁ?%r fere
with the funeigagement of ftiee antittavelaneshanismhsuch thatdhe flsgegSda add 3dndoaét. 1f the
inner lip 32 owed veI in the g ve 64, a e rd force
on the guar’c‘]“"”?;%r ﬁ]i‘ o‘%"‘é‘ﬁ]"&@ 83(e E‘Euvz? H‘ef)t@g?sm‘bfo %@lﬂa%é‘ﬁn ?Gﬁ\%efore
the antitravigher 1R SH ok HdICAIOWEA €6 Braes in [HRO0KOve YL, aﬁi‘@éab@érd%&@%h&hé on
feature between flanges 34a and 34c, and the antitravel mechani sm can

i nclude an i awei gmquéd;élsgkacq thengpesd posifioning mechaaismns0 before e mgtiave] | ght
relief (not g £vents the flanges from possibly displacing
slightly outma en |n e I|p 32 is engaged in the groove 64, due to
fl ange t hi ck[ﬂ!L'éD]an&’et lapotberr Ecmperatidn [fatur® Detwicek flangess, 34al amigd4x, b thd 34d
are slightly horter .than fla 34a. and owi ng t he cha cal
engagemant |+ BHRLH ehepR,co BRERS ASCPRoTEIAR i TREER A5 P2F Atk

including a slight relief (not shown), which prevents the flanges from possibly

displacing slightly 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 340; allowing the mechanical engagement to occur
within the chamber housing without interference.

[0071] The resistance provided by the leaf spring 52 engagement 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 antitravel mechanism incorporated into the coupling
mechanism as described above. In this embodiment, the slight rearward displacement
prior to full activation of the antitravel mechanism is negligible.

[0072] In a second version of the first embodiment, the guard positioning
mechanism 50 of the user actuator can be constructed with an integral cantilever beam

spring to provide the spring biasing mechanism forcing detent engagement. In this
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[0071] The resistance provided by the | eaf spring 52 engagenent with the
fully extended detent slot 56 is sufficient to hold the guard positioning
mechani sm 50 in place when an external force is applied to the fully

ext ended \9636(9/035924 The guard positioning nechani sm 5@drarisBéds12213 position
as the guard 30 is slightly displaced rearward activating the antitravel
mechani smincorporated into the coupling nechanismas described above. In
this enbodi ment, the slight rearward displacenent prior to full activation
of the anti ty.avsl ol i h Qiebig - Je - "mﬁéﬂ&i jon of the
first enbodiﬁent,asﬁﬁgagt%?{?s'p%fh?@%i ngy r%%@%%%?nhgﬁ%eiﬁit e aos(géssdgct uat or
can be constintegiabcantilevir tmami T, eeprred at & first end/ and fheximg atspoppaesite enpumoni de t he
spr.i ng bi asi mechani sm f ar ci ng,,det ent . enga nt. .In.this 16 WD

2004/ 093924 G%QB‘SH‘F@J?EQE%““%HEPSE& 5°sp‘g‘9{g’\eﬁﬁ%1e (FPing, biasigg ‘??‘EE?}H% 8F, the
guard posi t iThis plgstivaaélaed spiind Gadisusadito replacgthallea sptingl 32\ead ntaédth édch secur ed
at a first end and_fl exing at an opposite end upon  whic¢ch an jinclined

proj ection ositign gf the suard 304y, a@esng B&b%@%i%%mﬁbieﬁmr&ﬁ@ﬁhé ﬁ’?h‘?fs pl astic
mol ded spri ngecdi@MleRft SBHRA 6ot iR 16WE HoR§LomBli il 2 and mai ntain each
position of the guard 30 by an engagenent between the nol ded spring and the
first or sdOOTS]delethis Stonthuersion,| the guand pasitioning| wesbanismd}) mchidesuat wal | 24,

00731 L 40 S PR S BRI G PO i s

at least one rncli 45 degr ees)
I S provided dilow edsy entreamy rembval feondl thecd@erits, fTheninfepal dedtitemes bedbe70i nt egr al
cantilever beam 70 firmy, presses the oj ection 72 agaj nst_ the | ower body
Cont our wal 112 RiFaies Si6 RIVISGon 24 242! (65 1A Ga0R RRPH PR TAILA LB diTEons . As
not ed above,belWidn! RveRded il reiBREPPositiond! |Asafbtédove ahie Fovhédrbolly dbstogecond
detent 54 and 56, |ocated at opposite positions wthin the substantially

hol I ow chantierll Zhineludeae firieand: sspend desnt 74 asd g dosater et oppasite pgttienst 54 when
the guard qu?i'tﬁih% Qstgi?c"mﬁggnbﬁ A ﬁer'sﬂchatgﬁ%k?ércﬁ%ﬁﬁ%eeﬂ% a?iﬂe'ﬁ}’ and

engages the seco eten en the guard positfoning ne ntsm50 is in a
ful |y ext endietenp64 ivthienthe Shard| pbditonimg/meehanisof 5Q isenguislly retoasiedi position,

mechani sm 50 ,bet wee osi ti ons rqQu the use.of .a prevaili .f.orce is
ooooand by o RREHES h@Rend fhe 5b vt ind Bard BS+idnifly Pleielitn MBS 1 S 11
the | ower bdilly extehdedrpositioh. Bfidabld h@vérhénd dF tiecgiafd poritioniigomedhasnisl Joows t he

uard 30 to _nmintain osi tion when {he
g between posiu%ng ough the use 0% a prevailing force 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 30 to maintain a position when the
user releases the external control 58, and prevents the guard from sliding freely.

[0074] When constructed having similar spring characteristics, the use of the
integral cantilever beam 70 and the inclined projection 72 eliminates the need for a
metal spring component. The spring biasing mechanism therefore becomes part of
the user actuator (i.e., raised operator control 58 and guard positioning mechanism
50), and all can be made from one piece of material. This reduces variability in the
“feel” when moving the guard positioning mechanism 50 between positions (i.e., in
and out of detent engagements). In the above embodiments, when the metal leaf
spring component 52 is assembled into the guard positioning mechanism 50, the
dimensions of the metal spring component can be altered due to the nature of the

assembly method required. Additionally, the metal leaf spring can have a reduced
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user releases the external control 58, and prevents the guard fromsliding
freely. [0074] When constructed having simlar spring characteristics; the
use of the integral cantilever beam 70 and the inclined projection 72

el i m nat egobhfofss for a netal spring conponent. ThepEipid200/00i2861 N
mechani smtherefore becones part of the user actuator (i.e., raised

operator control 58 and guard positioning nmechanism 50), and all can be
made from one piece of material. This reduces variability in the "feel"

when noving th ard positjonjng ne ni sm 50 bet wee osi ti.on i.e., in
and out of gfﬁf%nﬁféeﬁgagg‘éﬁ% %}’iast?cnm[oﬁ%gasgfw&' mmﬁgﬁgga%gw ?ﬁ’&“tmat al
| eaf springengapeptennt 52 is assenbled into the guard positioning mechani sm

50, the di [E%%gns of the netal spring conponent can be altered due to the
nature of t sefrBmpining the srringpipsiegmeehaaism ardhthesen seiualastplp angaf spring

can have a rigicttlch) 0u 0409393 ECHH AR G122 e B bl fad €1 2 1 ve

to the plastic nolde pring, and can deform aft etest engagenents.
[ 0075] Conbi temaipingcomponents) (ilsi, slsientandspting bissing nubchdnésm)s diurthermosd, dlie i nt o

one, thus eli.m. ing one of .t t WO (ts..allows far ti er tol erances
batween e VbR, iodkea B Bt o fud ¥RaRE Rem i balRel He bl Ik shife
mechani sm . domipohert and ¢he usEreactuatvr isddsd retnpved) CTHe téghter Solprandes @hd teawvalssenbl y

nmet hod between the netal |ea ring,  gonmponent and. the user actuator is
Al so remved® *Pﬁeawmvemetﬁwf SRS Bk B Fmogh e copsisteth dgteptet hod

added var i abinghdemeafiSAE R5thIROHRe BRBodERBEE,hE BhosiBéritent &PISGRIR MIso AS Wi th
t he above enbodi nents, the snoot her detent englggements al so~ provide
c

f eedback t o Rrawde feedbackte thetnsemtheoyeh pp audible clicly arf aimeehanical sap thahean t hat can
be felt thr . [0076] The integral cantilever beam 70
gﬁég?lct) hﬂ@u#ﬁaﬁé 9%? L&ﬁ‘&t@r& [ ] 9

and incline | ect can nodified in shape and form and still act
as the spri n@af&dsi Tbe neteprahicamilevep rbeamx A0pdnd, inclingdetprgjemiohe?2 cen sheon t he

cantil ever spri.pg, 70 and i ncli ned prajectiop 72 .can. be nol.ded i nt.o the
Coner | bocy cBAdiBt ) sbe Ao S el 86 ae0he " SrifiE tins e e "R g g6
pl aced into édamplyay bt pvthdr iverdion ghe GaHIer SprimD7Mind ih€ines pfojetibala2 edn,  t her eby

reversing the |l ocations of these two features. [0(87%]@4; n stil] another
enbodi nent , 2 Toided, indo the Jower bady canions, wall 24 (be hgadlg bags) and the detents 54

and 56 placed into the guard positioning mechanism 50 of the user actuator, thereby
reversing the locations of these two features.

[0077] In still another embodiment, a fully circular guard may also be used to
shield the exposed blade. In a second 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 a second embodiment
of the present invention 100 with the guard 130 in a retracted position to expose a
blade 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 the first embodiment. -‘When not in use, the guard 130 can be extended,
as shown in Fig. 9B, to safely shield the blade 140.

[0078] Fig. 10 is an exploded perspective view of a second embodiment of the
present invention. The view of Fig. 10 includes a first and second body contour wall
122 and 124, formed to assemble as a handle body 120 and define a substantially
hollow chamber within the body 120 to house a concealable portion of the guard 130.
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shield the exposed blade. In a second enbodi rent of the present invention,
the guard is fully circular at the distal end, which allows a |arger
portion of the guard to remain exposed when fully retracted. Fig. 9Ais a
per spect i wo o3k a second enbodi ment of the presenpci/ioyRmd19:13 100 with
the guard 130 in a retracted position to expose a blade 140 for use. The
guard 130, when in the retracted position, fornms a snooth, uninterrupted
handl e surface between distal and proxi mal ends substantially as described
in the firstmgahRRl toul 3 .anded, as
Shown i n Fi o on Py Sipat DOl Aoy Balls 122 Wi | Rhch pro Btes SN 0

expl oded perwhecassembledeovreates a Selc bR extaprding mearwandf fromethepdistaleend and/ent i on.
The view of Fj Q.. | I b co 22 and
124, 't or mod 5ok b ARG o Bubl bl GOERI "GRG OORRYY L6 er P,

hol | ow chanbgrard 3(i Thet distallend pf h2(irstand secoad bodyocohenlr adalld 2pand i 2haled t he

guard 130. 18 2004/ 093924 PCT/ US2004/012213, The first and second body
Qont our vl | BRSSP dhRter Surteie AViGE & EHRCL (B SatondifE s e Pl eSE et e,
creates a sl gdintlsighi®}bFHEitRImidpamyef tHe héces sidia28li AlditiofdH, mOwﬁqv@%.SSI ng the
chanber to al |l ow Erotrusmn of "a raised operator control 158 for the guard

130. The di s?4en¢&hB, te outes cirpymferegersustage arga b ay cxposedbportionpf suapd 13hg 124
also includ [ | ' r | fromthe
i stal o a5 TR Eapbed B thaf LT B relftid o aKAES iy T O
Addi ti onal | ysurfase srh@isrunbiodien aboithe distad Bnd efttbe badyel20ci r cunf er ence surface
area of an e d It o) 0) | so _i,ncludes a di ed ture,
Sueh Chat i ORRal | BB fishh et PR She i o 350t B Sty w2 2 14

unbr oken abofikthéhiacldidss addubdicoutdidd diem&tegifor 2etBivirgi8d Qipome?dﬁsﬁ af gardls of

both the first and second body contour qu%l 122 and. 124 urt her incliude a

reduced out slife Bpesiically, asdhe guard g dyslideblyesetaated th Allyosircylar gxpased  130.

Speci fi cal | y%qrﬁén BP%@%rﬁoli%Qeé:e?veamﬁt_?a@'r)édd’c%& loafstdeddiathber be ey fifst bl ar
exposed portion of "guard 130 is received by the reduced outside dianeter of

the first antconEendyconiouswalbhiZand 124) yntil peaching a shoplderrst the fulbarehracted a

shoul der at . fuld . A ' I nst the
shoul der of #gtw%’edél%%ﬂfe %E%g%rgceb?j@%rﬁr{é#er W@?ﬁgséqlﬁ%}%ﬁn%%?ﬁtgﬁeln‘%%?g@?upt ed
handl e sur f afoemb ¢iereraooth sdiaferrapteld hamile serface rigttweetdedistali il pmisina . ends

described above.
[0080] In the second embodiment of the present invention, the guard 130 is
controlled to travel between a fully extended and fully retracted position via an

external protrusion 158 accessed through channel 128 in a manner substantially as
described in the first embodiment. 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
pbsitioning 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 between fully extended and fully retracted
positions. |

[0081] As shown in Figs. 10 and 11, the first and second body contour wall 122
and 124 assemble to define a substantially hollow chamber within the body 120 to
house the guard 130 which contains a spring 152 mounted beneath a saddle 160 that is
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[0080] In the second enbodi nent of the present invention, the guard 130 is
controlled to travel between a fully extended and fully retracted position
via an external protrusion 158 accessed through channel 128 in a manner

subst ant i @ld 204dw392described in the first enbodi ment. AscHpW4d1R1E 9s. 10

........

and 11, each position is nmiifitai ned by an engagenent between a spring 152
within a body cavity of the guard positioning nmechanism50 and either a
first or second slot 154 and 156, provided along rails at either side of

the hollow coidveRtentlehtil & Sk e b the HARLED 2R fuarg 350 iR a sy © 21 @

formed as descrlbe serve to provid engage
surface for erwlaguhstd eml, tpravided beshlelénﬂlmblaq': 40 evidedfullncextended, rAut ract ed

it Fi 1, d bod
Bont our wal | S9ted e i 7 Sen Bardsd BB, 5% bt ey AT PGy FEEVRHY chaber
within the bamypraﬁeed QFIatmﬂﬁ Suppoftingosaddid 360 bk BB bR ext8mal protridich 152

nmount ed beneﬁwhqng saddl e 160 that is 19 WD 2004/093924 PCT/ US2004/ 012213
driven betwe i3 contguredieng 434 de of t he chanber. The guard 130 includes a

fully circujgys 'S‘A@sh&mr%f’i:g Y1, 486h b&Iy3h@hA 13D aﬂzandﬁoéué& él"ﬁf‘s‘i‘aﬁﬁ"y

extended. An" el ongated ne 132 ext ends rearwar romthe fromthe fully
circul ar di stegpnderad, 162zand ISrtoelong: thednmsir swalloofithe shpoberi Ahedirstardid|162 160, a

plate 136, a ru3|o u 1 0082] As
shown in Fi g& T?E&\ &f%g g&? r’jagg? ﬁﬁﬁgatte Je e%e?oq” %ﬁsf&g &3 second
rail 162 andraildé4 ispronided hﬁengagwthemikile 150, idalanahaﬁiasaddleﬁhgnﬁmsweaﬂ 162 is
provided to age é%sa&apri ng 152, as descri bed in greater detail below The
second rail £Xten irefEagted Suafl #9YtoRShe saddl e 160, and maintain saddl e
al i gnnment be frué Ifivstesdl agledp @mea%fv@@ﬁ@mwawaﬁ@%pﬁﬂzgom fR®983] The
first rail 162 |s rovi ded between saddl e 160 and s r|n8015 The spring

152 i s mechathriag| 5y inmeehanicglly attached todhe battamm of the seddig|180 apdinghpdes at| udes an

pper sur f ac B RSing R Regfath s SHREh F iy ol iRl R RREe | °
retracted poef the &irst railTh62 wlppeshdmg betivaereexténded and retra¢ted positions2The upper h

ocated ai oBpBes PEdsobit M LSERE rgn ohbbe BR 472G 1 ey v aR0 bnd °°

second slot 154 and 156, located at opposite positions along the substantially hollow

chamber such that the spring 152 engages the first slot 154 when the guard 130isin a
fully retracted position, and engages the second slot 156 when the guard is in a fully
extended position. Slidable movement of the guard 130 between positions is opposed
with a slight resistance created by the spring 152 contact with the rail surface on
either side of the chamber. Additional features can be provided to prevent 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 recessed groove
166 extending along the surface of the distal end beneath the elongated member 132,
A plate (not shown), extending below the elongated member, can be used 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 positions.

[0084] Once the spring 152 engages either the first or second slot, the guard 130
is locked in place. To disengage the spring 152 requires the user to apply slight
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chanber such that the spring 152 engages the first slot 154 when the guard
130 isina fully retracted position, and engages the second slot 156 when
the guard is in a fully extended position. Slidable novenent of the guard
130 bet wegyp RRFbdzdbRNS is opposed wth a slight resistppsepsibfabad by the
spring 152 contact with the rail surface on either side of the chanber.

Addi tional features can be provided to prevent possible tw sting of the
fully circular distal end of the guard 130 when fully extended. As shown in

Fig. 10, the o nt o i ude. e efd.groove 166
ext endi ng al %‘ﬁg&’tﬁﬁghgﬂ sasgilge ot lﬂg%\e%%g%ns#ﬁmg%gmbgﬁéea %ltatﬁé %ﬁ%ﬁggﬁzeés menber
132. A pl at &is¢ngagedstoamvthe, slat xdnd nlikireaftet) @l pavallehfercel can da sl towshidebiy moen be used
to slidably ,enga he recessed groove, 166 of wall 4 r ovj di al i gnnent
and support ?18&?&336@‘? 6%‘5?8%“‘??9#%% Ot?LdSé’oéfﬁ ?W“ﬁuﬂsﬁy}é Eﬁgqngﬁﬂtﬁrf{]"g‘%tal end
of the guar dpréssQipwinstithe burfié bf the fQ st efied silding Botiveddadendedladd detrictédet r act ed
positions. [0084] Once the spring 152 enggges either the first or second

slot, the guRAsHiongoand; mainpisk aPpopifon|ipdhe finsh ofisecond slpt whea & sxtended sp
requires th : I ' : :

b [ TS004 T4 LPRUBAR, Tt alhd iidpfRILR Bl porpendiculer presere, |
until the sprevitedl ®2disengagh thenspaiged SR rivom teitbersslot 1540 16h,cthe afuarsk 13

paral l el forg an.be  used .to sli I ve .the guard 130.t0 a. new
Posi t1 on.  acEmAgneERale Bedtes R udRiE inld BeodAkis’ Ay GhyReiEd o
agai nst Ejhe sigfatacia aafontolgfedfdndsw_,.rahé gudn_emmﬂh@im@ﬁb@?mnemhewaohdan?
retracted positions, an i_nt ai osjition in the first or second sl ot
when at ext ePRigicPebyeen;thg ffa&g'?ééoaa@ﬁﬁa 6 exiradiog dpunyardand sonteeimedbin i cat i on
of slight pegf,@ﬁgq's@_ul ar pressure required to disengage the spring 152 from
either slot 154 or 156, the guard 130 _includes the el ongated nenber 132

ext endi ng i nfAP8&le Thadisengagen thec springcd dhdram either slob Mtaom 186neotligkd end

134. The gu L.acl i 138 . ' en the
sadl o 160 apdiily Soeinle diffen © Bl Altimdl IO ifrakBndl HHSEET
152. [0085] dongiieslenembrr 18Pe Thp comtect bE thefcontouril 314 @nd shendlightubtdr atli38, a

sl i ght er di cul ar pressure applie o the ext I rot,rusi.on 158 is
1 anet or Fod d e PerBRgaRAr SredRi o “eitbe e ofalc TAL BowRh B, KHRE B "1 e,
and the sli Q%ﬂﬁggqtsghﬁ@h thS8lot. md%me 136eis REpReN dieotv @ thid @feSsprmgt1s2di spl ace

the plate 13 owward, forcing the . . .
therefore the plate can freely move between rails and deflect the wider spring 152

from contact with rail 162. As with the first embodiment, the protrusion 158 can
provide simple and safe one finger control of the guard 130.

[0086] In a modified version of the second embodiment (ndt shown), the first and
second body contour wall assemble to define a substantially hollow chamber within
the body to house the guard which contains a 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 one rail provided when
sliding between extended and retracted positions. Each contour wall includes a first
and second slot, located at opposite positions along at least one rail within the
substantially hollow chamber such that the saddle, under pressure from the spring,
engages the first slot 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

21



spring 152 fromthe slot. The plate 136 is slightly narrower than the spring
152, therefore the plate can freely nove between rails and defl ect the
wi der spring 152 fromcontact with rail 162. As with the first enbodi nent,

t he protr wio svdsdfasscan provide sinple and safe one fi pgeiussidhels of the
guard 130. [0086] In a nodified version of the second enbodi nent (not

shown), the first and second body contour wall assenble to define a
substantially hollow chanber within the body to house the guard which

contains a_ st GAHANES! RodusddiRLDA b 1Y baRaboipRERNL Al 1S on

either side of t nmber subst ant al I'y as describ ove. However, in
thi s ver si ontequines thpusentp applyosligbtpespentlisulappressute tolthe Gemalprotfusidnaintthanber

and firmy ppress,the saddl e ai pst .t he rface of l.eas ne rail

provi ded whe{nhe S ?ﬁ%fsndésegg?gﬁgzﬁméx ESI e@dzﬁ%{%%gef’raa%at@kl Ot %ﬁ‘no suseg e
contour wal :slidabllyuﬁt?&tﬁeﬁdarcsfoa@:mbcsmﬁﬁnd rs]I ot, Locat ed Ftlt OEDIOISi te -
positions a t |east, one rail within the supstantj, ol | ow ¢hanber
such that th%ﬁdl é‘}aﬂﬁﬂje?m]b?dé@%roé ﬂ?%?fﬁ*?h’é”%‘%f‘n@‘?“&%%ﬁ’@§°‘?ﬁ’é° irst
sl ot when thﬁle%ﬁfddpdsﬁidnﬂaéﬁn&ﬂahﬂmri@ta'bﬁgr&dus‘i}%sh W2Ber MBchaRRBRASDAENE

second slot when the guard is in a fully extended position. Once the saddle
engages 21 Wspqged MitensoPeretgbbelippin1penimechanisme rthatiasdvances @ pan Becond

Lot the ouaishehnd BGCOt d Ruihanfs PO\ dhPERTINCINEAAALILES of BUHEES he

user to appl per pendr cul arf pressur e ‘external protrusion until
t he saddl e | embodimagasfettle fptesentt ieentibo twitham glunper wpé toperatoa cpairall dndlthé or ce can

be used to sli dabl nov he. guard.to a new positio 0087] .In hird
o bad: went. OB 3% gh siiaied ol Siid onoly eee o el dpechnisciy 354 111 G
posi tioni ng RRRARYinvElve S weicEVAEd Fl&hg& t@a@aﬁé@@ﬁeﬂ"ﬁ?b&mr ta getfilct £n

associ ated with any of several ballpoint pen nmechanisns that advances a pen
tip throughPeH® ipWanl inp lengifydinaldireptions The psg of apen pyschanisnpa thepreximab vi ews
of Lhe thi T dendMROUIRR!caR brovif dRlaftEHEHiv B YRIMih Mo el ibid Bi HBAIRI ol O
oper at or COI’I%III’ 0 nd t ec uar aIBn an e‘;<t enl?e]% an%} reet racte onsPt I on,
respect i vel yaboSaembodivieatsi Jinis w&8d allgwp ifurthiet yariatipns$ incthe singlerhandedi wsaéd
pl unger to agvance.a ti tward or to retract a pen tip inward in a
| ongi t udi nal i 89%%.8%%05%%%0\(’)‘\% a pen nmechani smat the proximl end of
the devi ce cj0088JoviSdeh apeinieehanidn wouldoutilize fedtares Sintilar e Hsé bre Gurtent r egar ds
to the above enbodi ntb? Thi 3 wci(ul %fal ow further variatiqns in the single
handed use oP¢ns to move the blade guard back and forth, as opposed to extending and retracting a

pen tip. A user actuator can be located on the proximal end of the device that

functions like a pen mechanism, i.e. to click the guard in or out. Specifically, the

mechanism could include a simple, single cylindrical member 250 extending from the

proximal end opening 254 along the axis of the device body 220, and operate in a

click-in and click-out fashion with an extension/retraction mechanism 255 as known

to those skilled in the art. Alternatively, the mechanism could include a cylindrical

member extending from the proximal end along the axis of the device and being

divided into two or more members, or segments, 256 and 258 as shown in 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 mechanisms

can be found in multi-colored ballpoint pen mechanisms, which include different push

button segments to extend different colors of pen tips from a single device.
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t he enbodi nents descri bed above. [0088] Such a pen nmechanismwould utilize
features simlar to those in current pens to nove the bl ade guard back and
forth, as opposed to extending and retracting a pen tip. A user actuator

can be | 0GRS Ridy/aoshe proximal end of the device that péppglbdis2hi ke a pen
mechanism i.e. to click the guard in or out. Specifically, the nechanism
could include a sinple, single cylindrical nenber 250 extending fromthe

proxi mal end opening 254 along the axis of the device body 220, and operate

ina click- g'gf agi t e on chani sm
255 as knovvntdq hosé}u%ff(ﬁ%gaéﬁopﬂgw&h{] t%)érfr?\lg |a\?ég{{o ﬁt[ﬁ&é % ghi sm
coul d i ncl udeutside fHeitrody iandébr climerbbreof the hamile al s‘tﬂloenshieheﬂmrdmremdovenage al ong

t he axis of t VIC and bein i ded..i nt o, two,, or nmber s
segnents, 259 g‘ﬁg’ ei%’ég’%?ﬂ% t?‘ﬁgﬁ"‘l‘r Jpagtipfly in sf‘i?earﬁvq}'lodl&ﬂfier@ggig}“ge qﬁhen

t oget her, f Ohdidid\& bodPOF theCdblich dinl BedonbRITRA Wit WRNEST diddRtd, HEHNBR fofaN NDVe
relative to the others and provide an action unique to the novenent of the

particul ar dﬂ‘@lgﬂéfét?rb?ﬁ?éﬁhlelﬂélll%hlwséPS«PFb@chPM%@Wbﬁbﬂf’é‘élﬁ&‘?m@iﬁb can be found

in nmulti-col a ush

but t on segrreﬁid&?]g gi]?gh%&d&%@efrﬁgﬁw ors %@h%%ﬁbﬁfsﬁa? nér[éﬁgig%% devi ce.
22 WO 2004/ 0888aihg RCIridSe pladds®t 22 tBiouf pdigths Spet:iﬁlcalbe)dﬁfqnémbguardlshapas guar ds
could be fabricated,to t insid d/ or . .outsi nd/or hanber of
the handl e af@ sErPyide a%‘%lf’r@{}{e Sg?f@%ﬂe"z’?ﬁagtﬁn%%% %ﬁ?@y ;"

di sposi ng t heithataidchigtes: forods. YhestSmaiealan alow fdi’ldteﬁiaﬂérgubﬁl dﬁb&ﬂﬁged kized handl e

or body of the fiev' ce can be constructed wth a smal Ilgr 1algmeter or allow
for the guafigt® ?r@‘Py FHPiENgng yisugl MRrenss cyith g ¢ PERVIEPE bl ade
geonetry. [ ORQ@nuh{ r&et%ﬂswﬂlﬂlﬁef&hﬁabﬁfesaﬁﬁgrm SCHMA SOUS s%la@rae%uaw ch can
provi de bl ade shle at various places or of various stren

Speci fi cal | ydesiginf ¢3@r®n§1 &mpk;tvé)pwldenat}ts@@ ©V iadeomliingtion exftbosh, r@ﬁghfh

characteri st Fd]q] or ces.
These nmay al é‘%ﬁ al'l ow géééﬁfsdr%%t éﬁdtcgtg?%&axgg ° eﬁloayoggis a%ﬂ%%w fufl end,

t her eby m ni uitmmfgemespraﬂecﬁomc&rp&mmammvmmm tb Ishndkd a/\lsihdesdqpemﬂmgjomg
maxi mum protgctiaqn.fro bIad cont act rsultln in.a blage stick, Such a
guard desi gﬁl éca “Hete Ig ePSS’V’i fist agmpgmugaird@l the gt Aad i on of

bot h, and t hgnlarg é@ﬁﬁh:@ﬂikt&%h@&:&?@tﬂguﬁ[ﬂdedﬂﬂﬁ ghaped) Guéla Bs, bRt fbt IBftedo@EN OF
closed and can ac i eve ful
triangle, square and/or box shapes, and still other shapes having multiple facets or

sides, all with or without a circular or radius cross section, but which still provide
shielding for blades of different geometry.

[0091] Returning to Figs. 12A and 12B, the spring biasing mechanism that
provides detent engagement within such a pen mechanism can include any number of
configurations, such as the leaf spring and a cantilever beam described above, or a
compression/extension spring. In still another example, the spring, such as the leaf
spring, could be replaced with another spring biasing mechanism' forcing 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 yet another example, the spring biasing mechanism
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circunference protection or provide alternative neans to shield a bl ade
dependi ng on bl ade design. In exanples which provide a sem -circular guard,
the guard and enlarged guard distal end can still include other shapes,

such as, Rf200ezdhm ted to, triangle, square and/ or REyuSIGARS13and still
ot her shapes having nultiple facets or sides, all with or without a

circular or radius cross section, but which still provide shielding for
bl ades of different geonetry. [0091] Returning to Figs. 12A and 12B, the

Spring. bi asi g, BEGRANI SRk, tHCQ VARSI APLRNL (DEAIERI ol EHoSYEN @ pen

mechani sm can 1 ncl ude any nunber of ~ configurations, su as t eaf spring
and a cant i | #ixeegthrethmgdard desigreinh eatloembodimend dessohpd &wsée.on/ ext ensi on spri ng.

In still an ex e_.th rin such as the | eaf prd Rg, _coul d be
repl aced wi Wrﬁ;t h@gﬁtepﬁ’?ﬂb%}?ﬁgéhﬁ%@i%gﬁg LiKi 8?‘%?%8168%%%&% Bfyenent .
I'n each ex ?”ﬁb&lﬁiohhﬁn&(gﬂ%mﬁd @@uhﬁvfmt@v E@iee.a sagi btotéction fcme?'e Providedi gy ce
necessary for the guar nctian. . the _enbodi nents o e present,

i nvention d@&tzm@&édnﬁmﬁcﬁmefeﬂ&aa&ﬁ énﬁ“‘g?ﬂeéﬁnaé’d dﬁiﬁﬁ‘f"ﬁ‘i t geger &tﬂil can be
confi gured tghovi igdeatibddfh&RsSdd! Rotl dsehghgdSor dIfdwORE gB%AB! fove\MiGh fhesuch a
spring biasing mechanism is used, the required applied force woul d

typi cal | y beshislding state torthgynanashiglding siatet ycanfyoeesenablf insdverteat fprrerappliedh

wi t hstand. | Lol . . ' |.agi ' WO
20041 093924 BeAFUBIEN e BHA el chHbuimely RA-RLER AR FIOPRMAN koe 0,
nove the guaoud fishek and forth, or to strengthen the guard design in each
enbodi nent d |.bed. aboye.. [ 009 Unl i ke, prior blade shielding chani sms,
enbodi nent s _&iﬁéﬂe %f&?‘ff’d‘%eﬁkfeﬁ%# P‘anrﬁ%'fﬂt Vteﬂgqnaﬁﬂl gﬁ qoﬁ%fﬂ*‘/'g‘l; %ﬂ?‘% orce.
Such pr ot ect ¢uable afatbgal P irtidigd a yimbet idfi rBatBEhlA RvHidH Qidk dulfckdved fheat ure
(i.e. athird detent) as described in greater detail A _above. These

enbodi ment s ¥BeaRsk usgi Fon §uepler whgre Big enhodimentsiare provided withymetahblades e di ng
state to the, Ja0Qs:sRi.chgd any : i{;g]q%/ appl i ed
| ongi t udi nal ?{/a 1?18&? ee'bgd a?n .ér%gsghlmgﬁg%dllﬂﬁgﬁ?gt e%lgl ore %Eégﬁﬁmgu%gﬁf&rrpl enment
a | ock- out preeeassase.In[spclo 8taniles, e pivefdireieblade 66 and epninrge§2 ntaterial/ ieludemn can be

const1 1t 9. byl BB ob g hOE b ko B4TRE iyl aGRAEL S "0 "

provi ded w tifedhiahisin 50 agk@Sbe constructed of polyetherimide. The guard 30 can be
constructed of transparent or opaque polycarbonate. Where the leaf spring 52 is
omitted and replaced with an integral cantilever beam 70 and inclined projection 72,
the beam and projection can also be constructed of a polyetherimide.
[0094] Where repeated use is not desired, other blade materials can be provided,
including silicon, and the body 20 can be constructed of autoclave intolerant
materials, such as high impact polystyrene. The use of high impact polystyrene will
result in the substantial destruction of the device when autoclaved, thereby preventing
reuse. In such applications, the leaf spring 52 can be constructed of stainless steel (for
metal spring versions only), and the guard positioning mechanism 50 and guard 30
can be constructed of polyetherimide and polycarbonate, respectively.
[0095] Although only a few exemplary embodiments of the present invention
have been 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
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and suitable body materials, nmultiple uses are possible using steam

autocl ave processes. In such exanples, a preferred blade 40 and spring 52
material includes stainless steel (for netal spring versions only), and the
body 20 a@d) 4dedeaq0Si tioning nechani sm 50 can be congéfueiofoi2is

pol yet heri m de. The guard 30 can be constructed of transparent or opaque
pol ycarbonate. Wiere the |leaf spring 52 is omtted and replaced with an
integral cantilever bean170 and inclined projection 72, the beam and
projection c on . 9 r

r epeat ed usea{&sq}rllo & Zlg raer tg‘f‘%gqo %Fé%lﬁ%g@% Hergcgﬁ %t{t%gr%%’/e%h‘gag

i ncl udi ng si tlcﬁmdmmacﬂolldvéng)ciaﬁmsm can be constructed of autocl ave
intolerant materials, such as high inpact polystyrene. The use of high

i npact polystyrene will result in the substantial destruction of the device
when autocl aved, thereby preventing reuse. In such applications, the |eaf
spring 52 can be constructed of stainless steel (for netal spring versions
only), and the guard positioning mechanism 50 and guard 30 can be
constructed of polyetherimde and pol ycarbonate, respectively. [0095]

Al t hough only a few exenpl ary enbodi nents of the present invention have
been described i'n detail above, those skilled in the art will readily
appreciate that many nodifications are possible in the exenplary !
enbodi nents without nmaterially departing fromthe novel teachings and
advant ages of this invention. Accordingly, all 24 WO 2004/093924

PCTNS2004/ 012213 such nodifications are intended to be included wthin the
scope of this invention as defined in the followi ng clains. 25 WHAT | S
CLAIMED IS: 1. A surgical knife safety handl e device for both ophthal mc and
non-ophthal mc applications, conprising: a handle body having a distal end,
a proximal end and a substantially cylindrical housing extending along a

| ongi tudi nal axis between said distal and proximl ends, said cylindrical
housi ng defining a chanber therein and having at | east one slot extending

al ong said longitudinal axis accessing said chanber, said chanber open at
said distal end of said handl e body; a knife holder at said distal end of
sai d handl e body having a post extending fromsaid
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di stal end of said handl e body al ong said |ongitudinal axis; and a novable
guard engaged with a guard positioning nmechanismfor |ongitudinal novenent
between a fully extended position and a fully retracted position with
respect to said handle body, said guard having a proximal end, and an
expanded distal end for at least partially enclosing a knife bl ade
attachabl e to said knife holder, and a guard body extendi ng al ong a

| ongi tudi nal axis between said distal and proximl ends of said guard; said

guard poiiﬁj,‘?lfgeg‘«m@i smslidably nounted in said chanber and having a

user co *extending fromw thin said chanber via said slot;
sai d expanded distal end of said guard bei ng exposed when said guard is in
said fully raétMaedrgidalplasfet dafely handil Honwef for buthesphthiaintinitaad inon-opibhlgient r ol  of
sai d devi ce. t2. A sur%i cal knife safety handl e device for both ophthal mc
and non- SPATAEHE™P RS i cations as clained in claim1, wherein: said knife
hol der i s par tihaldleybody spipeddistaltehd, 2 psaxinohl einbantd @ sulspetiallygyliidrisa ihousthgst al  end
of said e d 0. def i ne. tantiall m circul ar..openj.ng about
oni ki FRRCABREN (i U ASUBR AR ke JRNLRA T Mo RREA 2Pt
handl e dévistg defringotHambertthdneih mdchazing atrenst anp hlohextemiding alappiaidtlangitudigalas

clai med i, Glal il 2 WIRHE! i A BUASE RNl SRTL Bl iR C1 1 oul ar sheat h

sl i dably exten sem cI rcul ar openi ng about s4id holder. 4. A
surgi cal kni f e keidf halger htisaitl disteleapd o€ sdidbhandlgtbhdyohavingadl pesicextending fmmopidt hal mi ¢
appl i cat id%&?exﬁ%f?iicﬁﬁa‘ﬁ@lgbﬁ o isﬂhﬂm 1‘({43@.% R .a6 said expanded distal end of
said guard conprises an e Iarge pagtl ally semicircular sheath extending
rearward fromasEphbldi geasd capagedwithaadeugiiamesitaningt meehanivg fop langiwdindi r cul ar

sheat h %ov@tﬁén@ b&%@énda ﬁfl?)éxte&ed ‘ﬁosﬁ%%g Q!fulme{r&te%qjoﬁﬁyn Qﬁl’i‘ ?gsﬁec%vsialﬁe for
bot h opht hal m ¢ and non-ophthal mc applications as clainmed in claim1,

wher ei n: hangdlebodyisaid guard haying aproyime] endoanscpnienpasdadliv gpdhEr at legst pastighlyt udi nal

novement eWidsthg! £RMRCHade! Madiabid 5308 lkgirdAGNer, fid ﬁg@w gé,é‘yaéxte!ﬁaih% floaghet y
handl e devi ce for both ophthal m ¢ and non-ophthalm c applications as

cl ai ned ilwgﬁmd&qaﬁxis, belsen gqidydistal and proximal ends of said guard;
said guard positioning mechanism slidably mounted in said chamber and having a user

control mechanism extending from within said chamber via said slot;
said expanded distal end of said guard being exposed when said guard is in said fully

retracted position to allow for user orientation and control of said device.

2. A surgical knife safety handle device for both ophthalmic and non-ophthalmic
applications as claimed in claim 1, wherein:

said knife holder is partially disposed within said chamber opening at said distal end of
said handle body to define a substantially semicircular opening about said knife holder and

accessing said chamber.

3. A surgical knife safety handle device for both ophthalmic and non-ophthalmic
applications as claimed in claim 2, wherein:
said guard body comprises a semicircular sheath slidably extendable from said

semicircular opening about said holder.

4. A surgical knife safety handle device for both ophthalmic and non-ophthalmic

applications as claimed in claim 1, wherein:
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said distal end of said handle body includes a semcircular relief for

recei ving said expanded distal end of said guard when said guard is in said
fully retracted position, said semcircular relief allow ng access to said
expanded distal end of said guard. 7. A surgical knife safety handl e device
for both ophthal mc and non-ophthalmc applications as clainmed in claim6,
wherein: said access to said expanded distal end of said guard allows for
said user orientation and control of said device. 8. A surgical knife
safety handl e 0 almc and non- t i.cations as
chamad ol dihasagre sl b SRR Colfe AN SRR Bl wBRRGUET U,
sheat h slsheidtixdxiending ackaly fronf B'@(i’rdlSIdledd ofcshid ighard amttepmngtoatsemmrdﬂdlsmaﬂnl end of
sai d hand} g cp%q;ébog A surgical knife safety handle device for both

opht hal m ¢ and" non- opht hal mc applications as claimed in claim8, wherein:
sai d handl e body includes a reduced outside dianmeter extending rearward from
said di stal n i ghiha v i eat h at
sai d di stal e%dq\og aclré%lgld d%a%géﬁgﬁﬁé/gga‘? g’ﬁg"%‘ b&&faﬁﬁggﬁng liog%:pgth?@g ract ed
posi t i on,apeligaiipng aguaimed vgtai devidreimet er al | owi ng access to said circul ar
sheath. 10. AgutaiGa pdspiif elssﬁ&?ﬁlysalla%mmr %@degﬁuofum mBAn{n ORI Rlepi ¢ and
non-opht hal m ¢ a plications as clainmed in claim9, wherein: 27 said access
to said dppadhaadleded@ath all ows for said user orientation and control of said
device. 11. A surgical knife safety handl e device for both ophthal mc and
non-ophthal mc applications as clainmed in claim11, wherein said guard

posi ti oni ng mdcHyamgisals kitifenwfety handlridevies fopdethy prithaime kqnﬁgnqmehfhﬂwm t he

| ocki ng r@gk@m@.&gmm&laml whete®af spring positioned within said guard
positioning mechanismto engage a first detent at said fully extended

posi tion and t§déitphgad of s¢ dﬁ&%é?%tmla@essaafean?wlrdyrqhéfi fos decstyingoeidt i on; and

sai d Charﬁ&@dndémﬁlkﬁﬂédagoﬁﬁidjgﬁdrd Sdhen’i&ﬂd geaeng uﬂgm&mns, feRacRA0RBRIoN dald | eaf
spring as sajd guargalgosltl oni ng .mechani glm is slidably nmoved within said

chanber BEPRERHF sdictplionmerewssy e MberPanisd tietrlsnd A dpd ful ly retracted
position with respect to sal d handl e body. 12. A surgical knife safety

handl e device Tor sagllcg l(()rp ite sa Jtymhgnd?engevrllc%nfor Qﬁlhgll)h%afmic and non-ophthalmic

applications as claimed in claim 6, wherein:
said access to said expanded distal end of said guard allows for said user orientation and

control of said device.

8. A surgical knife safety handle device for both ophthalmic and non-ophthalmic
applications as claimed in claim 1, wherein:
said distal end of guard comprises a circular sheath slidably extendable from said

chamber opening at said distal end of said handle body.

9. A surgical knife safety handle device for both ophthalmic and non-ophthalmic
applications as claimed in claim 8, wherein:

said handle body includes a reduced outside diameter extending rearward from said distal
end of said handle body for receiving said circular sheath at said distal end of said guard when
said guard is in said fully retracted position, said reduced outside diameter allowing access to said

circular sheath.

10. A surgical knife safety handle device for both ophthalmic and non-ophthalmic

applications as claimed in claim 9, wherein:
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applications as clained in claim1l, wherein: said engagenent between said

| eaf spring and said first and second detent provides at |east one of a
tactil e feedback and an audi bl e feedback to a user. 13. A surgical knife

saf ety handl e device for both ophthal m c and non-ophthal m c applications
conprising: a handle body having a distal end, a proximl end and a
substantially cylindrical housing extending along a |ongitudinal axis

bet ween said distal and proxi mal ends, said cylindrical housing defining a
chanber therei VLL:NQ.: I adi ied..:

| ongi t udi nal S§§?§9§§§§§§%H§h§5§%aiﬁgﬂﬁgﬁ{§§g§§$@%%ﬁgg}%gﬁgﬁ“gﬁkggﬁd di sta
end of sddcshandl e body; a knife holder at said distal end of said handle
body having a post extending fromsaid distal end of said handl e body al ong
sai d |l ongitudinal axis; a novable guard engaged with a guard positioning
mechani sm f or Il-of\giuraieyl kaife S#Wéwecﬁe dpdeanioe poth erithaimieepe nge-gpiseadmici on and a
fully retpaehies ROSihbPR ik, WRSOR Slid E&r<§€ds ioni@ AL HanIRA RYrtheSRLIda War d
havi ng a proximal end, and an expanded distal end for at least partially
encl osi ngoutiqeregkingmeshpsisay the lacking meghgnigaremueisinge hol der, and a guard body
extendi ng al 0Rgalsprin® pakitddek Watlin SXd SuaREfoBEnSARatlint tdngBRA M&A%kBl ends

of said guard, said guard position nechanismslidably nmounted in said

chanber &hsidHully stpnded positionasd tq eageaserand detenbatsad dil getrapted pesifiontid sai d

chanber vi a sadi@ ks indl8diad sdi€aft aNRcdnl ABERs & erdadl sidfdalle:iftsr!rix%xels%ﬂidi ng from
said proxi mal end, of said gu%rd and having a r%%sed inner |jip about an

i nsi de ci8HaRpsHioaing Meghanisyiyysidpbly, mavedwuthip sgid chamber hetween spid fyflygxtendsfeni ng at
sai d pr oxbditdn a@dchidfull$ Rtrect@Ukidod WitlelRERE R SidHaRdle &dyd pi n extending from a
di stal end of said guard positioning nmechani smand having a groove about an
outside circunference of said pin and having a taper, wherein said
engagenent betweedurgial dnigadfety eankdls abwdceg foa rtdthpopshitialnoin ang nor-optamdligia di sposes
sai d rais%ﬂ.inner thcyjtpin sgid groove; and at |east one flange of said
pl ural i t PPRISTHORY =SSP 05dB 520} 328°0, engage said taper, said engagement

defl ecti ng sakaid atigabmaat bawenfshidriept sprirfgvemt daifl fipmasd satomkdegeno prosidesdatpi N and

Into a t rlléagt%ne gfeattgcgﬁetfl er}ib%:@&g? gnh%m%%rféetdga%l( 0 aelpsgr".ig.enent. between said at | east
one flangée and sal RiT et en restricting said slidable novenent of said

guard relative to said handl e body. 14. A surgical knife safety handle
device for borl?. Rpsrlll;gli](%l rp;li(t:e ga{}gy 3ane Q i&a}‘omb%th ophthalmic and non-ophthalmic
applications comprising:

a handle body having a distal end, a proximal end and a substantially cylindrical housing
extending along a longitudinal axis between said distal and proximal ends, said cylindrical
housing defining a chamber therein and having at least one slot extending along said longitudinal
axis accessing said chamber, said chamber 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 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 respect to said
handle body, said guard having a proximal end, and an expanded distal end for at least partially
enclosing a knife blade attachable to said knife holder, and a guard body extending along a
longitudinal axis between said distal and proximal ends of said guard, said guard position
mechanism slidably mounted in said chamber and having a user control mechanism extending

from within said chamber via said slot;
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applications as clained in claim1, wherein said guard positioning nechani sm
further includes a pushback prevention nechanism the prevention nechani sm
conprising: at least one rail disposed along a |ongitudinal axis of said
chanber, said rail having a first and second slot; and said guard

posi tioni ng nmechani sm having at |east one clip disposed in said rail, said
clip engaging said first slot at said fully extended position and engagi ng
said second slot at said fully retracted position restricting said slidable

movement of S%{ %asg%gg gaon?gglﬁ)giair{)\fuerﬁlh%g ﬁ)ét?ﬂr#ngh@or}rg lsegd br(%)g(%:hatl g]c'r?cf fA sa? Ll ald kni f e

saf ety handl e ‘device 0 and non-o Al i ¢ 5pﬁ f€ations as

cl ai med ibaving araned innenfiresbeintan iggdectimumieastof orid flahgepsaidspluefity echtigae vi a sai d
user control gggg' [ ' rel. easi ng sai d engagenent between
said cli Sﬁglrllncfrggal ( g’?%leegglt(ﬁsg@%rgﬁ%n%%.apﬁl’sur_gi cal knife safety handle
devi ce guard piid piniestending kpmg divsal leathpisaid guhrd pogitiiiirmymedheaisia pidsimvine@pr i si ng:

a handl e | j r i R ; 3k ¥
oyl o R U Be iRl ol B R P e e B e

_ _ C l'ongi tudi nal” axis b en sai d distal
and pr oxibateenespiksguaripgng saigl|guard wositigningprebanisgn ¢iarfopasisaig raisedrinnep ip Withiar ei n and

havi ng atg,;ligRste; aRe sl ot extending along said longitudinal axis accessing
sai d chanber, said chanmber open at said distal end of said handle body; a
guard posi ti odf lsest eBe Aanse Sinsaif ipkaddity/ havingrt wised prriaes tp igagebrald tarsy, said

I 'ongi t udieR@lemdHPYSREH; sRBVRAN R flaHbd dinrd RHHSHd RAS bt dafdrpirPdid ifto b Wliddy
retracted position with respect to said 29 handle body, and having a user

control HEEHdRSUtchambeh grif gngeeranhbetNseR saidiat leats SRp Bpnsgiand sald thirddptet: 5 | eaf
Spring passtdcinnQd stiidbld Moveabsl ol fiafq8lhdve @dalithai@E by sm to engage a first
detent at said fully extended position and to engage a second detent at
said fully retracted position; and said chanmber including said first and
second det ent 34t @ RAGAY&nTFaisstety GRhdlS @EVIED for SofRbshtiGURE Chnf GohloplRilAg

nechani smi s slidabl. ved within said chanber, between said fully extended
posi tion appligations g ‘gﬂ%F%rciat‘?‘gﬂchﬁelbé*E? £ POST?P‘“%“?&‘%@‘F'BJP”WHI“F@’%éf ety
handl e deuihbsck@tsaerfliop@fetHahiem, the piéven@onMehaivnsdonisisifg:al med in cl aim 16,
wherei n: said engagenent. between said leaf .spri.ng and sajd. first and second
Gt ont or oyl d8CORr SheTE L sPOsHeTDR  Jonpihidril s LSt R o <Lt BT B o odback
t 0 a userand second slot; and
said guard positioning mechanism having at least one clip disposed in said rail, said clip
engaging said first slot at said fully extended position and engaging said second slot at said fully

retracted position restricting said slidable movement of said guard relative to said handle body.

15. A surgical knife safety handle device for both ophthalmic and non-ophthalmic
applications as claimed in claim 14, wherein:
said at least one clip is deflectable via said user control mechanism, said deflection

releasing said engagement between said clip and said at least one rail.

16. A surgical knife safety handle device guard position locking mechanism, the locking
mechanism comprising:

a handle body having a distal end, a proximal end and a substantially cylindrical housing
extending along a longitudinal axis between said distal and proximal ends, said cylindrical
housing defining a chamber therein and having at least one slot extending along said longitudinal
axis accessing said chamber, said chamber open at said distal end of said handle body;

a guard positioning mechanism slidably mounted in said chamber for longitudinal

movement between a fully extended position and a fully retracted position with respect to said
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18. A surgical knife safety handl e device guard pushback prevention
mechani sm the pushback prevention nechani sm conprising: a handl e body
having a distal end, a proximal end and a substantially cylindrical housing
extendi ng al ong a | ongitudi nal axis between said distal and proxi mal ends,
said cylindrical housing defining a chanber therein; a novable guard
engaged with a guard positioning nmechanismfor |ongitudinal novenent
between a fully extended position and a fully retracted position W th

respect thgndZeftgl y, ang ﬂgvugﬁ ap ngy Con%gll rgecg f&m eXPe%Hl Wi Sl i 8‘% Eﬁg ’V'arrgunt ed in

expanded posi ti oning c anirsms
sai d chamlebr; at | east one flange of a pIurallty ext endi ng fronlsald

proxi mal end 9%{1?? ég#foqwa\gfﬁun IE%(Y %{l&ir ﬁl@ﬂl&gelqeéhgrﬂﬁﬁ th énQag%Q%gt d@t@nt' nsi de

circunference o ange, |ty treating an- opening at said
proxi mal atsaid folly extendedgpasitien and tagngagge secopd detensatiseld Hilly retsectedpasitignifandm a di st al

end of said gyaj thaRfe &blﬁ&lhé‘gand'rﬁ&h%' s%éUnﬂ'&@teBéYd é}%ag% saﬁrl‘é’a&‘éﬁnr?gb&lé&ldan

outside circuntference of said pin and having a per, whereln sa
engagenegrard pesftipaing meehadisgindligabin moyed whgwa&ddh@ml@r b@twﬁnﬁgd rﬁékywml@m di sposes

sai d rai $6&idnn@Laid fully Whdiddposiigl. d groove; and at |east one flange of said
plurality having a ralsed surface to engage said taper, said engagenent

defl ecting said at |east one flange outward fromsaid axis of said pin and

into a third 9ef &Rdical RnifedbftyThAIP&Nice SRk FpRROABEAR hedBliViE W LidRbFAnat | east
one flange and said third detent restricting said slidable novenent of said

guard r el & “herei@ai d handl e body. 30 19. A surgical knife safety handle

device guard paus b‘(k:ﬁagéfneﬂf BRI 21 188 GHB3 Msaill TiRst aRd S366RY. et PRGI&NItSM
conprising: a han y . having a distal end, a proxinmal end and a

subst ant iIEFY 9P @A il fpedktckiapd an agibledsadbackiqa 8t ong a | ongi t udi nal axi s

bet ween said distal and proxi mal ends, said cylindrical housing defining a
chanber therei a npvabl, ard engaged w uard 05|t|on|ng mechani sm
For Tongt fud: ti A SHEREREUE sHisppaile SeHE sy R Bl aSulioR msrahg 45T ul 1y
retracteéuﬂbakbn@athhhdmﬁ&ﬁeahmhogsaid handl e body, said guard having a
proxi mal end ande

( %e : 3 r(;(nd Sal g aant Rash Li.on mechani sm
Sl {eably mount EelPeE M o84 dprkiit e™Bind o i S B3 et S bt
| ongi t udiextahdirgx alengdh lagitﬁhimdhanbeuetwegmlsdd I‘d&thl ahd\proxgna ehdd; $hid cylindrical

housing defining a chamber therein;

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 proximal end, and an expanded distal end, said guard
positioning mechanism slidably mounted in said chamber;

at least one flange of a plurality extending from said proximal end of said guard and
having a raised inner lip about an inside circumference of said flange, said plurality creating an
opening at said proximal end of said guard to engage a pin;

said pin extending from a distal end of said guard positioning mechanism and having a
groove about an outside circumference of said pin and having a taper, wherein said engagement
between said guard and said guard positioning mechanism disposes said raised inner lip within
said groove; and

at least one flange of said plurality having a raised surface to engage said taper, said
engagement deflecting said at least one flange outward from said axis of said pin and into a third
detent in said chamber, said engagement between said at least one flange and said third detent

restricting said slidable movement of said guard relative to said handle body.
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and second slot; and said guard positioning nmechani sm having at | east one
clip disposed in said rail, said clip engaging said first slot at said
fully extended position and engagi ng said second slot at said fully
retracted position restricting said slidable novenent of said guard relative
to said handl e body. 20. A surgical knife safety handl e device guard
pushback prevention nmechanismas clainmed in claim19, wherein: said at

| east one clip is deflectable via said user control mechanism said

defl ecti on.f ?giﬁ%h&%alsﬁlig SRYAGEHE WoviBELARLPsRALE plebbdioR Relerilsh, Ak | east

one rail.
prevention mechanism comprising:

a handle body having a distal end, a proximal end and a substantially cylindrical housing
extending along a longitudinal axis between said distal and proximal ends, said cylindrical
housing defining a chamber therein;

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 proximal end, and an expanded distal end, said guard
positioning mechanism slidably mounted in said chamber;

at least one rail disposed along a longitudinal axis of said chamber, said rail having a first
and second slot; and

said guard positioning mechanism having at least one clip disposed in said rail, said clip
engaging said first slot at said fully extended position and engaging said second slot at said fully

retracted position restricting said slidable movement of said guard relative to said handle body.

20. A surgical knife safety handle device guard pushback prevention mechanism as
claimed in claim 19, wherein:
said at least one clip is deflectable via said user control mechanism, said deflection

releasing said engagement between said clip and said at least one rail.
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