BACKGROUND OF *“THE | NVENTI ON Fi el d of the Invention The present inventien—
el ates generally to the field of retractable utility Knives.

. . . . . . . eet Ha fm Re laced
ﬁgartlcularly, the invention relates to a utility knife in .Ya._3

, 1 nmproved structure for extending and retracting the knife b 1 (38
resisting forces exerted on the blade during use. 5 Descriptill ’
Prior Art In response to the need for a sturdy and reliable cutting tooI in
whi ch a bl ade can be conveniently shie i.d accidental cutting, a
10 consi derabl e nunber of nulti-purpose retractable utility knives
have been devel oped. Popul ar designs for such knives typically include a
hol | ow handl e conprised of two pating hal ves. VMen assenbled t he handl e
has a front slot through whi ch BALKGROUNDIQF L 5828 d and retract ed.
The bl ade is typically supported within the handle on a bl ade carrier
movabl e along a flat 15 gui deway. Bl ade carriers for nost popul ar
utility knives arelflofteeilnventtonral wirth a flexi ble actuating arm often
froman injection nolded plastic material. The actuating arm supports a
button actuator that protrudes through a second slot in the handle and is
urged upwardly into engagermhsiprasedt inetRtien relatey g&ﬁe@algpfd the fR¢d bpfeua&amﬁe

actuating arm The_handl e na typically be dismantl eéd or otherw se 20

opened for | oadi ALty Kpsse; Mare pardeniarly, rthe inveation relasesctara ndlity kaifol ade
nmounted in the bl : e d retr d through _
front slot by presmgg @ %# &ugéheg% étﬁ%ﬁgﬁgia&dﬁgﬁ%@gﬁg :11%8£aa?er,
forward and back\naddoratesmmg f(ﬁcegltbtdmmm théSlade during use. A persi stent

pr obl em as;ociated with retractable utility knives of this type is devising
a structure capable of resisting forces inposed on the knife bl ade

during service. m[‘iwhypl cally encounters a nunber of forces,
.Jncluding axial forces tending to push the blade back into the handl e,
upwardly directed forces tending to force the bl ade between the hal ves of
t he handl e and the rear of  the bl ade into, the bl ade ca and | ateral
forces tending to twist t hah Tesponse to the need for a sturdy and re{labeie cutting tool in
which 2 blade can be conveniently shielded to avoid accidental cutting, a
10 considerable number of multi-purpose retractable utility knives have been
developed. Popular designs for such knives typically include a hollow handle
comprised of two mating halves. When assembled, the handle has a front slot
“ through which a knife blade may be extended and retracted. The blade is .
typically supported within the handle on a blade carrier movable along a flat
15 guideway. Blade carriers for most popular utility knives are formed integral with
a flexible actuating arm, often from an injection molded plastic material. The
actuating arm supports a button actuator that protrudes through a second slot in
the handle and is urged upwardly into engagement with detents by the spring
action of the actuating arm. The handle may typically be dismantled or otherwise
20 opened for loading trapezoidal blades into the blade carrier. A blade mounted in
the blade carrier is then extended and retracted through the front slot by pressing
the actuating button and sliding the blade carrier forward and backward along its
guideway.

25 A persistent problem associated with retractable utility knives of this
type is devising a structure capable of resisting forces imposed on the knife blade



b blade in the front slot. If the support structure associated with

the bl ade, particularly the handl e and bl ade carrier, fai [This$hsetdigsl d
Jesist these forces, the blade may accidentally retract or [if
‘break the handl e, nost often in the region bordering the fr

rear portion of the blade nmay al so be forced downwardly agai nst the bl ade
carrier, cutting or damaging the carrier.210 A nunber of solutions have
been proposed to resist the forces on retractable utility knife bl ades,
with varyi ng degHBBag sgrvisacdadse, tirpblade inmicadlyi earoynigre @snumbgs oh §press, f or ce

the blade into t | ans . r nt
wher ei n protrusi gﬁ%ﬁ%%ﬁ@hﬁ%’,Eééﬁﬁéﬂa%&?]%@{l&}%&?#a%%ﬁtgﬁgé g&déalwagE
seri es of not chedirectediforceanendisg!id foee: BE blde Hetwenahe Aalves of thy hikhdle and the

generally of this type is described in U.S. Patent no. 4,509, 260 issued on
April 9, 1985 t oTeriohdks blage,mndq,the bladegagrdors and laterl farcesdpnding tox@istehe on t he

bl ade are tg ansnhieds Wy QYA "G AELHBIAR Grilliel Rudclfed GHE e RIGHENES.

However, becaus e actuating arm mis erently spring- e’to permt
movenment of the paitticalariyghdhdnidieranadridadOcarrier, fhits toraglequaltely aesish didse doraesnthent o

engagenent wth r.respondj n otches, forces on the blade may cause
flgxgre of the ag%ﬁﬂ&gacﬁﬁdﬁﬁal?%&ﬂaﬁ PrgmaN SB‘HQQ?S‘?’F*Q%% h&R‘iﬁ&I m%ﬁf\/&?ﬁdﬂﬂéﬁ.
the bl ade duringras$sh bdrabidng WRifldht sI3ES TndG ‘W&Pm%*ﬁ%%ﬁ%{'ﬁlggﬁe?&c&?' ng

sinple to manufacture and have few separate parts, they ways
provi de adequat edewswandihagainst thextilade dapniere sutting ondidinagiog theveasderse such
desi gns relloy 25 on the resilience of the actuating armitself to
engage the detent arrangenent, their effectiveness in resisting axial

forces may be reduced at cariuniter bf ssletfashave ®asn £de0 3G B fords dhe
actuating arminto the notches is reduced or as the actuating arm gradually
rel axes or def or FeiTastRRle ytilite knifipblades, with varying degreessef, acgess.al Taoresist axial

utility knife degl AL 6000 | pg: i he d
and si de rmvemsn;fd %F?ﬁ@(ﬁgﬁ%%@&%&llgfaoﬁg n‘%?n&1 s?qgérg’ﬂ g%é%ngicﬁéa |%

U S. Patent no. Getd@aridn8emeant wiirein pdotnsions froh? %e dotuating -afm 16dgdebiatd onel dfea
kni fe hangll e corrgq%i se% two mati ng hal ves having interl ocking wedge portions
that crosst he &8 9t inRtches o AR s, surface pidhe gﬂ@‘?-oék‘i‘%}’ Bide gen t

. this type is described in U.S. Patent no. 4,509,260 issued on April 9, 1985 to
Gringer. In such arrangements, axial forces exerted on the blade are transmitted
through the actuating arm to the detent notches. However, because the actuating

arm must be inherently spring-like to permit movement of the actuating button and
20 to urge the actuating arm into engagement with corresponding notches, forces on
the blade may cause flexure of the actuating arm, resulting in undesirable axial
movement of the blade during use. Thus, while these designs have the advantage
of being simple to manufacture and have few separate parts, they do not always
provide adequate resistance to axial forces. In addition, because such designs rely
25 on the resilience of the actuating arm itself to engage the detent arrangement, their
effectiveness in resisting axial forces may be reduced at certain blade positions
where engagement of the actuating arm into the notches is reduced or as the

actuating arm gradually relaxes or deforms over time.

30 Several alternative utility knife designs have also been proposed for
controlling the upward and side movement of the knife blade. In one known
design, described in U.S. Patent no. 5,025,558 issued on June 25, 1991 to



the handle fromsplitting as a result of upward forces on the blade during
cutting. In another approach, described in U S. Patent no. 5, 386,632 issued
on February 5 7, 1995 to Schmdt, the knife blade is nounted in a
*channel -shaped carrier that is, in turn, received within a channel -type

hol der of a single-piece knife handle. Wile these structures generally
avoid splitting of the knife handl e under upwardly directed forces

resulting fro [ >4 . %ﬂ% ¥ ;

difficult to m&gt urlgﬁttaenh ‘ggtscgﬁéfl%%qwgr eov ?{mﬁggﬁggégﬁg of ktﬁgdgceutti ng
10 bl ade portiche sieat stoss telwerrrimerofithe hatdier The nmedorkengwedges pexyent i ng
partial dismantling of the knife. Furhg%r nor e becaus%tetge bl ade carriers
for such kni vethedhandle fipm-sphtingas a e : ‘fH’ffaé@:tf‘?rﬁ?F'% ad;‘}léég’t"?émﬁﬁ‘geri al,
they do not adgg ﬁﬁ&h%ﬁ%g?%a?ﬁ,ltﬁégr?gedriﬁ%.gt iPRGNPAESS Y86 637 RMelh EdRfiarpOr tion

of the blade on the carrier. 15 To withstand and resi st
twi sting5forced, d895 &t Sctoidtytiee kdifeckdade isumgunkedoiva chanhéltshapedicagiertthasiis,al | y

Canteri i ne by FEREIRGHIR] ROR CoRaR P ot ol HE PHRE s RaT of 1 oo of
the front end @fmieahBsd@Rhes @nbrally AV6id! splitti@idfiRe lntife Rdhdle undef GWrdRf Of

through which the blade is extended and retracted. Under tw sting forces,
the bl ades of dircttet fiorgessreldting frgmi qusting ansiopothey @Fes sasrewhae coraplgx @nd can

surroundi ng the fraont. sl ot. her i ki i nife
described in U .dnﬁé{ﬂéi? %%m%m%lﬁgg%nr%%t :Ncl)é\re abié{?g“;“@?r’%p’c@ﬁ ?r%‘pﬁ%#l y
opposi ngigchanngfadegniitese stroctives darl berdgier ftind tardemingg requiting pdrtialst i ng
forces. Wile these 25 arrangenments nmay effectiyely prevent excessive
turni ng of thedismanging| qfcthe W&-hﬁ“ﬂ%‘%l%“%%@é‘gﬁ ?%Eg’srfg $PCB Fnives
rigidity of the_jQi e r . Si st
tw sting for cegr,é @P%ﬂgﬁ‘%?%?ﬁ%%hﬁ?%g&grﬁeﬂ%g?&ﬁ ydaf%ci“nagglteigsnm\?vays
t hat require dipsobierhldf resisting tppessira feline theorekppartion of Hiznbladdbm theshasg of the
There is a need, therefore, for a retractable utility knife in which a
cutting bl ade f¥e easily noved between extended and retracted positions,
but thatygesists the axial forces tending to press the blade back into the
handl e. -4-

To withstand and resist twisting forces on retractable blades, many
known utility knives typically comprise a two-part metal handle including two
handle halves joined along a centerline by screws or other removable attachment
devices. The profiles of the front end of each handle half typically define the

20 front slot through which the blade is extended and retracted. Under twisting
forces, the blades of such knives bear against the portions of the handle
surrounding the front slot. Other known utility knives, such as the knife described
in U.S. Patent no. 5,386,632 mentioned above, employ mutually opposing channel
members to hold the knife blade and resist twisting forces. While these

25 arrangements may effectively prevent excessive turning of the knife blade in the
front slot, because they rely on the rigidity of the joint between the halves of the
handle structure to resist twisting forces, the handles for such knives are typically
joined in ways that require dismantling of the handle to load or change blades.

30 There is a need, therefore, for a retractable utility knife in which a
cutting blade may be easily moved between extended and retracted positions, but
that resists the axial forces tending to press the blade back into the handle.



Moreover, there is a need for a light weight utility knife that resists
defl ection of the blade by upward and twi sting forces during use. In
addition to having these features, the knife should be confortable to use
‘and shoul d permit sinple and rapid replacenent of blades. 5 SUMVARY OF THE
| NVENTI ON The present invention features a novel utility knife of the type
I ncl udi ng a handl e and a bl ade carrier~réceived within the handl e for

hol di ng and 10 novi ng .a bl ade between extended.and retracted .

positions. The MOMRAEH AheEds aingeqrﬁvédhwt‘*fﬁlﬁﬂt“ %‘SH% ‘ga‘bvs‘a‘ép‘fﬁg@%‘f%g“a

push button, bU&cim&cﬂﬁi t th%&%s@ﬂéﬂfln@é‘cﬁﬁﬁxg%s&%ﬁTahdlﬂénlib’hﬁﬁh@&ﬁ:kdﬂg t he
0

button. Axial forces e extende ade are resisted by positive
engagenent bet wienrdsh¢hehlanift shoaldchbeagoniforiablato use andt shaukdrmgrataimplgtand s
pivotally mounted with respect to the carrier. Upward and tw sting 15
forces on the bT“BHje’eBEé‘“B'g %ﬁ’&ﬁe%t ed by a guard provi ded adj acent the
front slog and by additional features of the blade carrier. Furthernore,

the blade is easily accessible for replacenent by opening a front panel to
which the guard is preferably Y OF THE INVENTION Thus, in
accordance with a first aspect of the invention, a utility knife includes a
handl e, a bl ade carrier and an actuator. The handl e has an internal cavity

for housing a retractabl eThd pé€ent dnviehficd featudés 4 nowed udlity kafifet dfethérgypal e

t hrough which the bl ade ma e extended, and retracted, .an carrier

gl i devay ext endm@dwamhwﬁm@dcwaﬂsf CATIGRTerepysH mﬁwaﬁse@ﬂaletafar Piding;and;

stot . Thagbl ademeging a blad@hdrvein bledddfi'ahd Hibklicdpotitione! roblbade! Afiferafld 1 o
& I de e cavity.

novabl e al'ong the carrrer g way Wwthin't The actuator includes
a substanti al | ymoved ovithitt thathandle by depressing a poshebuitqo;, bot il solidlydogkeddntoo t he

andi o o0 ext enFisS PO Y HERERG e DOFAE: ANHAPHES 97 PHET G Qldg o
Securing the b SAa O RRRNE B cHient et R A B0 cRinAbiafive aeveitg! [ vely
accor dance wi t hamm¢hahés pinetaby tmawhtediveith respest tathe carriar | Vpyand Andewisting
15 forces on the blade are also resisted by a guard provided adjacent the front slot
and by additional features of the blade carrier. Furthermore, the blade is easily
accessible for replacement by opening a front panel to which the guard is

preferably attached.

20 Thus, in accordance with a first aspect of the invention, a utility
| knife includes a handle, a blade carrier and an actuator. The handle has an

internal cavity for housing a retractable blade, a first slot in an end of the handle
through which the blade may be extended and retracted, and a carrier glideway
extending within the cavity from a point adjacent to the first slot. The blade

25 carrier is configured to support the blade and is movable along the carrier
glideway within the cavity. The actuator includes a substantially rigid actuating
arm having an end pivotally coupled to the blade carrier and an actuating button
movable along a second slot in the handle to extend and retract the blade. The
actuator also includes a protrusion engagable in notches formed in the handle for

30 selectively securing the blade in extended and retracted positions.



includes a handle having a carrier glideway extending froma point adjacent
to the first slot and an actuator glideway extending in a non-parallel
orientation with respect to the carrier glideway. The knife also includes a
*bl ade carrier novable 5 along the carrier glideway and an actuator
pivotal |y coupled to the carrier and I3 dable al ong the actuator glideway.
The actuator maintains a predetermned orientation with respect to the
actuator glideway as thelbb&dedante Wxtiesiothet wpest efxheimestiand wtdity &oifed
positions. 10 I n accordance with a _further aspect of the

i nvention, a utfqlydes adandle haying auesrier slideafay exiendipg Jromy A PP adjapFny @ the
carrier and an taat.Qb. ' el and
ext ends al ong éﬁﬁu%%eﬁaea&}gﬁ‘é@’?ﬂge‘g%%ﬂ%ﬁ%%g‘hww g%rﬁg[ln%*elﬁx tglﬁgggﬁ ?Vsl&

ext ended, as wekspeatstodhecarder piidestaya Ther kiferalsf intlndes ablede karsied ewvalblet he

slot. The_ bl ade,quard is. preferably a closed.netal |o S orted or forned
15" 1A egr arqhene ratief aEedid il oneiE mvu oy B S 1B Bt and
mounted on the shadiié floAp theRyudt gHaBWEF. AME 26tuRDE thal iR PrédeRamaed
renmoving bl ades fromthe blade carrier. In accordance wth another aspect
of the inventi onientation mithtrgspeot focthe actuator glidawaydssheibladeitl moved brtwern
carrier, a car (rﬁi_ard%ﬂarqj nc{a‘gn ac(t) uator. The carrier has a | ower | edge for
supporting a | Samala: 5?33% BOBPOB- knife bl ade and the carrier guard is
di sposed on the | ower | edge of the blade carrier for contacting the cutting

edge of the blade, thereby protecting the carrier from damage by, t he bl ade.
25 1 n actbrdance with yetn aerordance 3athe further aspect; of\ihe,invention, a utility kgifenj f e
i ncl udes a han @ﬁﬁ ' A6 - an s | nd

t he actuator a?‘léa%cllééloatb% y’g%%emqoﬁgd anolt.iﬁ‘tegdb“i}1 a p?%/rggﬁ?%?l%{ié g%&each
i ncl udes abut mintecaredf acths himile Andextendstalong dnouppes edgesofttbel sloh thrbeghkwhick

bl ade fromthe 30 . carrier to the actuator. The ahut t .surfa are
separate from ttﬁfeblﬁfi?/bste’itﬁ 5, 38 W %W%ﬁéiﬁﬁﬁwb%‘%@?#gﬁ%ﬁb‘%&?ﬁ%
fc](gr %ﬁé BEAWEG%ldfptTHeodlﬁﬁe guard RYReferdoty § cRjies metal IobpuBfort¥dl &M forkESCR! PTI ON

15 integrally with an access panel. The access panel is pivotally mounted on the
handle and may be opened and closed for mounting and removing blades from the
blade carrier.

In accordance with another aspect of the invention, a utility knife

20 includes a handle, a blade carrier, a carrier guard and an actuator. The carrier

has a lower ledge for supporting a lower cutting edge of a knife blade and the
carrier guard is disposed on the lower ledge of the blade carrier for contacting the
cutting edge of the blade, thereby protecting the carrier from damage by the

blade.
25
In accordance with yet another aspect of the invention, a utility
knife includes a handle, a blade carrier and an actuator. The blade carrier and the
actuator are pivotally coupled to one another by a pivot joint and each includes
abutment surfaces for transmitting forces exerted on the knife blade from the
30 carrier to the actuator. The abutment surfaces are separate from the pivot joint,

thereby avoiding exertion of excessive forces on the pivot joint.



.These and other features of the invention will be nore fully und}e{rstood by

wherein |ike reference nunerals designate |ike el enents andjj§

reference to the followi ng description and the appended FI &t *_
*FIGURE 1 is a perspective view of an exenpl ary enbodi nent o

5 Been Replaced

i

knife in accordance with the present invention; FIGURE 2 is a perspective
view of the utility knife of FIGURE 1, Tl Fu§trating t he open positions of

t he access panel

FIGURE 3 is a perspective view Ol

and the rear FiIpED B DRAWINGSpar t nent ;
efle alt of the utility knife of

FIGURE 1 illustrating the preferred internal configuration of the knife as
wel | as bl ade carrier and uat or j.n their bl ade-ext.ende QsSl L i ;
FIGURE 4 is a perspective v _W&f‘ Pb‘ﬁﬁ%mﬁﬁﬁ oétg\ﬁé?veghgq nggl??lrﬁ%lr%)fﬁ]qg

knife of FI GURE lundekittsd bRtdférgnden® thé ediRwiRgl désdtiptidipdndcisfappended IRIGURESE he
knife, including the access panel; FIGURE 5 1s _a front perspective of the

bl ade carri & andwheteinalikpferenpegrumernls designats likmelemenys apd &g wpich: £ GURE 6

is a rear perspective of th ' i
illustrated in FIGURE 5, FI ggggﬁ&e% 5 bers n@%‘é@g’foéetc%’ﬁ S8mpthry emboffaflng of

carrier and act uattilivy kaifenin lataosdaneé edthithe preskdfinventioiowi ng t he preferred
arrangenment of the carrier guard_and how the carrie uard is.i and
secured to the carrier; andF¥reRE2 & 3 Berspestys V’(?Wa‘P{‘@gé‘%[‘Hfh’t‘ﬁé’r}m L

. d t . N ; W -
[l ustrating the SrSFafE e opel RIEASHE (aceriSehe i O HEH spECIIAR dorky

“illustrating the pre

<
e actuating armto the

bl ade carril®r andcdmpartmemtsnmitti ng force between the bl ade carrier and
actuating arm DETAILED DE ., OF THE PREFERRED, E I S 30Q. Turni ng
now to the draw ngs and re?%% W%P“WFYWEéEf?@%&%%%%i%%?fe
10 includes a gengfRIGUREO {IR¥YrAREGhe preferted infiti) Qohfififaidtiof the RvitFelak Wwelle

sheet - 13.5.96
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as blade carrier and actuator in their blade-extended positions;

FIGURE 4 is a perspective view of right haif panel of the utility
knife of FIGURE 1, illustrating the preferred internal configuration of the knife,
including the access panel;

FIGURE 5 is a front perspective of the blade carrier and actuating
arm of the utility knife of FIGURE 1;

FIGURE 6 is a rear perspective of the blade carrier and actuating
arm illustrated in FIGURE 5;

FIGURE 7 is a front perspective view of the blade carrier and
actuating arm illustrated in FIGURE 5, showing the preferred arrangement of the
carrier guard and how the carrier guard is inserted and secured to the carrier; and

FIGURE 8 is a sectional view of the blade carrier and actuating
arm shown in FIGURE 5 through section 8-8, illustrating the preferred structure
for joining the actuating arm to the blade carrier and for transmitting force

between the blade carrier and actuating arm.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Tuming now to the drawings and referring first to FIGURES 1 and
2, a utility knife 10 includes a generally hollow handle 12 for supporting and



~7- housing a retractable blade 14. Handle 12 includes apgdnBRiRBeaFthbhet
16 and a sheath section 18 designed to retractably hold t

resi st forces exerted on the blade during various cutting ﬂ mﬁﬂm
*integral loop 20 is conveniently included on gripping sect

handl e to partially surround 5 the Kingers of a. user during cutting.
Afirst slot 22 is forned in a front end 24 of sheath section 18, while a

second sl ot 26 iRodsigrefbiababyldR 142, H&icﬁéqmﬂmwcalaog}q;gﬁ@ eBiH 1668ea28
thereof. An actuating button 30 is slidable along slot 26 to selectively

nove bl ade 14 bethfelrsestionel designgd ho setracably Mérﬂa;q hla@ anfleresiat foscesoyepried el y

W thdrawn into s C 0
illustrated in %Ebl de %I&Eeéﬁbgfgggggﬂs%%%&g ougﬂpaﬁ fl 22. As
best illustrat edwmexﬁhﬁjﬂﬁcﬁde&bn lgtibpin _edtivon 1% @mé QAR Yo partihIlE @sTRind
votal I'y nounted on handl e _ 12 and novabl e bet ween a cl osed

access pan
posi ti on (gee |%@F@eg§r)s of Aqussh deiRehcysBag .t Aofirst slot R asiforged iya droah grdhg4 of

bl ades 15 1

hi nges 34, as de%g?@%ﬁ%n gr eatee%rzs%él% al F@%gﬁgfﬁmﬁgpgi&g}o%% ?‘%%rﬁ% s&loff?%nt
end a bl ade guarah Gfper Bigai28 thessod. Fn adtudtinguttpa 30iiaklidablelalonpusidis26 toont
slot 22. In particular, tor upward force onblad 1.4 uripg, cutting,
bl ade guard 36 i Hyelk Wetpgﬁiér 4p‘?ﬁl%(” @3&@?&% Vi dﬂ# g‘g{j’e of

sl ot 22 and Iatemxhwtertwmﬁﬂmté%hamgaﬁbﬂqstmﬁi&a&d%@ sitionOfs Sl ot 22.
Wi | e bl ade guard 36 nay hus be .an open structure designed to surround an

upper, nodocuttlﬂgsﬁlgbmmmllad‘élem hiadedt [prefsudes thgpughosion?2.t he si des of
the blade, it is preferably a closed loop as illustrated in the FI GURES.
This closed | oop structure assists in resisting side | oads on bl ade 14

during use, as well as forgebest @hdirited P FIGURE D) diligy kdife MppRE4ESly ihé1ada
guard 36 is preferably 25 made of a netal, such as steel or zinc.

Bl ade guard 36 rya5essiRsnaed? Bléﬁ@ﬂﬁmuyteﬁirqsrﬁaaé@eléasaqdam@rab@zbﬁwqersaam to

(f(jal(r:ﬂ(::)gasrrgtfrjlltnelshO\?vrﬁ"lg Q(B&S’?%% 1?Eflegr tiq{' Poié%agg{ggagxg {hgééné Eg”éﬁs as by

met al castifng. AMCeAscqsapaiel 32 igkaginéden ﬁﬂﬁﬁe 12bgranglir 6fi HifigedB4¢las deseciled O
contact and bear, ag%galt%%q@{ de 14, thereby actin as a_qui de or_ bearing 30
S

-surface for bl adB %IOWDVB’OISWPW%% itg fepnt o P8y AG: | Rlgde
operations, 1! Dsgpdfy gg%%%gﬁrﬁm&‘?ﬁrra&cﬁtMt'slo%92pllﬁ$§:ﬁ'cﬁla?,n$ feiSt dfward

tw sting forces on t
forces on blade 14 during cutting, blade guard 36 includes an upper portion 38

bordering the upper edge of slot 22 and lateral portions 40, 42 bordering the sides

20 of slot 22. While blade guard 36 may thus be an open structure designed to
surround an upper, non-cutting edge 44 of blade 14 as well as a portion of the
sides of the blade, it is preferably a closed loop as illustrated in the FIGURES.
This closed loop structure assists in resisting side loads on blade 14 during use, as
well as forces tending to twist blade 14. Moreover, blade guard 36 is preferably

25 made of a metal, such as steel or zinc. Blade guard 36 may be formed separately
from access panel 32 and secured to access panel 32 during assembly of knife 10
or, as in the preferred embodiment shown, may be formed integrally with access
panel 32, such as by metal casting. Access panel 32 also includes internal ribs 46
designed to contact and bear against blade 14, thereby acting as a guide or bearing -

30 surface for blade 14 as it is moved through slot 22. During cutting operations,
ribs 46 and blade guide 36 stabilize blade 14 and resist twisting forces on the
blade.



mati ng shells or halves, including a left half L (FI GURE il i
‘half R (FIGURE 4) fornmed and assenbl ed separately and per ﬂ:li?
"such as adhesively, or by ultrasonic soldering or any ot he@8iELINEEE
process. As best 5 shown in FIGUREg3,_ within sheath section 18,
utility knife 10 includes a blade carrier 48 configured to receive and

support bl ade 14, as wel |A§ﬁl@&n@&§ﬂ*?id§9}§ﬁr§ LHE4 SfhnbR %{egﬁblf%oﬁlﬁﬂ_ses

cooperating with carrier 48 to extend étract bl ade 14 0 resist
forces exerted two iiatingstells oBhakves, dneludieg a48t halfl LaGHIGRIRS: 3pandag Ighbhalf R

di d i i | | f FIGQURES 5 th h 8. 10
General Ly howevUiIOURE 8 Birmeg 50 arsiabled seppElicid Rspats amed W &R g
lateral ly from jfiRsiVeIRebr BHUBraHRE SOlier oeilyAdthétdutable Peeiyli A best

i ndentations 54 along'the upper edge 44 of bl'ade 14. Conmercially avail able
bl ades of 5t he t showni inl FIGURE 8d witbimsheath seetionuke utifityelmifeuthinchdena fladens.
Carrier 48 al so_incl ydes | omer_| edge 56 for ril I td~ Ng
edge 58 of bl ad® 4 Egc 'g?gr“ir om‘éeq%'ﬁisf‘?p‘i% bfa%@qﬁsh%g%ptaa éciﬁ \(I)%Euggér*rsﬁ)er 48

adj acent to | owggupldigecabier 48adndi Rbpérhiaigwif caitlee f48rtalekiendade reacrelade such
as steel, contacts cutting edge 58 of blade 14 to protect | ower |edge_ 56.

During use, cut i4 aed toresist faseesisxarted am blade d4¢ Blageccasnien 48 and actygion s mill
.agai nst projecty r o | e TR i ng
carrier guard 6{39%%‘%%‘%% aga?ns ngg’r‘g‘%g#&%ﬂ%;ﬁ ﬂgg resi gttg%?giéﬁ forces
and therd@y 20 Generally howetes, ¢anrier 43 adipdeSs paifr of projections §2 fextendingilatgraliyt  or

damaged by bl ade 14. To support a ui de carrier 48 within handle 12 both
left and right EFSF\/@Q uppef, 89%69?%3?@%%99&% ‘nglpé"tmzt%“? Bgrafc@’lgith%way

61 t endi f | ' t i i
extending tr Fle?% 34 ofHiaAE 34! éd?mﬁéx@fallﬁ SvAiBRIBIESsYOf tBe g'speflllustrated

As illustrated | RE 5, a rear extensioh or tab 62 exten romcarrier
48 for coupl i ngcarampnlyrinel8de threecsuoh imdenGifionsicCarxieo 48 Blsol includeses lawer ledge

bstantial ly rigid actuat i 4 hayi f d_66_ad f
coupl 1 ng ot anSRir SRpetfae Al Rel Tt stk A 1 Ao Tae SR EDiihg. ar m
64 is a gkevis §&igpbRed aﬁgwg%ruatadﬁaexﬁm@méfqé@else. COhifRlce Guhrd so;gn@tzrabw a

pin 68 that may bé forne Integrally with tab 62 or added as a
separ at e el enenmade of mgtad sechnds| speedf cantactsecutting etige A8 of Hirde knte mptegiclowst i ng

xtends ¢ hr oughiegB oo BB SHBREIcherk on YR, 1l 4f Br¥ badR' A bplray

against projections 52, urging the rear portion of the blade overlying carrier guard

As illustrated in FIGURES 3 and 4, handle 12 preferably ﬂﬁgﬁi

60 downwardly against guard 60. Guard 60 resists such forces and thereby

20 protects lower ledge 56 of carrier 48 from being cut or damaged by blade 14. To
support and guide carrier 48 within handle 12, both left and right halves L and R
of handle 12 include a flat carrier glideway 61 extending from a point adjacent to
slot 22 rearwardly.

25 As illustrated in FIGURE 3, a rear extension or tab 62 extends from
carrier 48 for coupling carrier 48 to actuator 50. Actuator 50 includes a
substantially rigid actuating arm 64 having a front end 66 adapted for coupling to
tab 62. In the illustrated embodiment end 66 of actuating arm 64 is a clevis fitted
around tab 62 and pivotally coupled to tab 62 by a pin 68 that may be formed

30 integrally with tab 62 or added as a separate element during assembly of knife 10.
At an upper end of actuating arm 64, actuator 50 includes a support 70 from
which an extension 72 extends through slot 26 to support actuating button 30.



Bel ow support 70, an integral resilient nenber 74 extend-g,isr@@é;mrgjmehgégm

actuating arm 64 to urge support 70 upwardly. Projections][gE {rsn]
shoul ders 76 extend | aterally from support 70 and contact EN ﬁﬂ%[w 78
‘of handle 12 on either side of slot 26 (see FI GURES 3 and il J 0
are 5 formed al ong upper wall 78gat evenly spaced intervals and
engage projections 76 to nmaintain actuator 50 and carrier 48 at the fully
extended and f uBkisw fipp&e t76darP RtdglrhIFBSilie SmetRbdr ASex®dndS easewaddly fogl medi at e
positions therebetween. A Eal r of ribs formed within handle 12 define an

actuator gl i dewasmuaing( OQUBESHRPORntd upwargly. gPIoiRCHENaPFenSaSBRN i ng

resilient nenbe ] i LId-gd . d n the
art, the locati (E)hr?Z'g et ?%&J}deg%riﬁ@ﬁ{rgﬁesﬁ%g&t % a}lgﬁﬁgmé‘t%nu?tp{c ﬁgj ale%rﬁ 4 will
i nfl uence the upamilel1] of eithexside fkiqtrR6agsee PUGURES €Ssarldi 4nt Deendo @0 afd¢. Thus,

in the design of actuator 50, nmenber 74 may be placed nore or |ess close to
end 66 of dact uafBmeddlang uppeayvall 48 @k 8Yanky| SRASeH HECTHAS ARY CREASE PrOjRctnns 4t or

50, thereby proyjgdi : ' . t | LAl
depressing for c}e/dsf.?1 ?g i% opgﬁgf%%?ﬁbggggiag%@rg gtreh% %‘gﬁgi?%&agc uat or
gl ideway 82 to podtorsyppoel ayat sevemt iHtyrmedinte phsjtions gheyeragwesno] AqkairosEsribs6

ol ace. | For 1 et r BETEA GG A HARAPaATarduator Sl 48 IR 320 4

pl ace. For retr , ' ,

defl ecting resi kdridin® Hhe Sup BGegdfient memﬁgrsﬂ'ﬁgﬂﬂwgbé”’aﬁb@éihﬂeﬁﬁyg th8sef rOM
detents 80. Wth button 30 thus depressed, actuator 50, carrier 48 and

bl ade 14 18re sl skillechinothe lagt, thesloeation m svhi¢horesiligntmember Zcjoinstastuatog ato fd

actuator glideway,82, and carrier, 48 along.carri i y e~ he

desired bl ade p@%ﬂ%@% F SRR OTEr ETHC 88 W%e@eﬁeg@gﬁpggéssﬁ%‘ﬁl S%Rs’

projections 76 hetherRsigh oF efthRoBS0, Mémbdr Wﬁth%'@e%céd)hﬁﬁ‘e bhadss aloke!&d &id 50
u

may pivot with resgect to carrier 48 when b on 30 is depressed and during

di spl acement of 66.6f actuaier 5O tpbtains desired Jegmee upward fosce; LectyAtan 3G, hereby
otuator 50 asePintRifl o olited (AN R pIOUPIAEGARke & dBELSRE BIBEC PORLL OF

actuator 50 ass Ve Lo carrrer t her eby
resultindsin axial forces exerted on blade 14 being transmtted through

—=

In operation, resilient member 74 contacts actuator glideway 82 to
urge support 70 upwardly, thereby engaging projections 76 between detents 80
and locking actuator 50, carrier 48 and blade 14 in place. For retracting and
extending blade 14, button 30 is depressed, deflecting resilient member 74 and

20 disengaging projections 76 from detents 80. With button 30 thus depressed,

actuator 50, carrier 48 and blade 14 are slid into the desired position by moving
actuator 50 along actuator glideway 82 and carrier 48 along carrier glideway 61.
Once the desired blade position is reached, button 30 is released to again lock
projections 76 between detents 80.

25
It should be noted that actuator 50 may pivot with respect to carrier
48 when button 30 is depressed and during displacement of actuator 50 and carrier
48 between various positions. However, once actuator 50 is locked into place at a
desired blade position, actuator 50 assumes a fixed position relative to carrier 43,
30 thereby resulting in axial forces exerted on blade 14 being transmitted through

carrier 48 and actuator 50 to detents 80 of handle 12. Due to the rigidity or
stiffness of actuating arm 64, actuator 50 will deflect very little in response to



carrier 48 and actuator 50 to detents 80 of handle 12. Due to the rigidity
or stiffness of actuating arm 64, actuator 50 will deflect very little in
response to - 10 - such forces, providing inproved stability of blade 14
‘relative to handle 12. Thus, unli ke many conventional retractable utility
kni fe designs, wherein detent engagenenp LS reliant on the inherent
resilience of an actuating armor beam potentially resulting in

undesirabl e defl ection of the actuatjng.armand refraction, of 5 t he
bl ade during cdb¢ %?é?espPEﬂV hg BRRToves Srbiliey Ofoglade g‘%fq?ar{“’?ﬁ% handledae Thus ity
kni fe are urgeqniikd MafygaRiBotal Yékdta8R! @ity Idile BY¥sigMS WheRN d&Bftber 74,

permtting actuating arm64 to be nmade sufficiently rigid to avoid
defl ection as &ngagement isfreliant on e inbersatkresilignee of an actuating arm or|teampoul d

al so be noted . 2 Ll.er slide between the.

bl ade- ext endedb?t%hu%?ya%g@ﬁgé ?‘g&‘?‘%ﬁ“%g% ﬁ?ﬁ%cﬁl 1 O?ﬁ’éel ?’cngﬁfl% talng AEUeGHPR of
respect t5 one tignladeduridgecutiedd, pecjedtiont 176 dnesbetdr S0einathé rtfséti Wity Rhife
actuator glideway 82 and carrier gl|idewa VWile gli devva%s 82 and 61 may

61.
be parall el to3Fhressantaengaggmentwith detents B0t resiisnt mempercidapermitting i t y
cni fo desi gns. | oM ! o
n(r)“n-gar :IS: glns la%ﬂ?t?i@epre%rtor %%%ﬁ%g%ﬁ%hw :nltg?/du{s%?ér‘jgfde%%dég%:{?‘ﬁa %?ésg‘#?oggwg 82

“has an ar cuat ecuttingifgreesat i on and general |y diverges from carr.ier glideway
61 as the glideways extend toward front end 24 of handle 12. The
non-paral l el orientation of glideways 82 and 61, in conbination wth the

novel comyfiguration of a%éﬂ@ﬁlﬁrﬂsﬁ%ﬁgfd:gigf L& hctftonsd £4d @ngﬁ 48 sgeyer al

advant ages with respect to conventi signs. First, displacing the
gl i deways angubeiuesn tie bladesextended od biadeaetractas positions,t theigorepiatignsswithi on 16

of handle 12 tgo b ngled with respect, tq sheath sectiqon 18. making utility
knife 10 nore é%%ﬁg%%eeéﬂ‘\éﬂ‘?&wmw TERECYR,P ns GE ACHIAAT At uat i ng
arm 64 is rigi dliaéwh 82/m@édrﬁexc%]!&|\ﬁ 610 Waile igBHewdys R2dW1 MRY 86 iparanef
actuator 50 vvitgh 25ylo respect to gc_t uat or ggiﬁi d‘g%}y@y 82 renjaigir'ls_
substantial |y therharpsher; as inhmost convansiona ortactaide utilityramifefdesigns, da dhe 50,

change &5 act ubraritaBy KR M5l Cie paeibll bghTer tp FLESEe 51 1 Goveys.
Thus, the | ockiembodinreat ilkstraiéd, r22tfiator @lidewsy 82 has 4n htuate configuration and
generally diverges from carrier glideway 61 as the glideways extend toward front
end 24 of handle 12. The non-parallel orientation of glideways 82 and 61, in
combination with the novel configuration of actuator 50 and carrier 48 offer
20 several advantages with respect to conventional designs. First, displacing the
glideways angularly with respect to one another permits gripping section 16 of
handle 12 to be angled with respect to sheath section 18, making utility knife 10
more ergonomic and comfortable to use. Moreover, because actuating arm 64 is
rigid and pivotally coupled to carrier 48, the orientation of actuator 50 with
25 respect to actuator glideway 82 remains substantially unchanged in the various
locked positions of actuator 50, while the orientation of actuator 50 with respect to
carrier 48 is free to change as actuator 50 and carrier 48 move along their
respective glideways. Thus, the locking function of resilient member 74 in
cooperation with projections 76 and detents 80 is éénerally unreduced as actuator
30 50 and carrier 48 are advanced toward their blade-extended positions along their
respective glideways. In addition, by providing glideways 82 and 61 with a non-

parallel orientation with respect to one another, the angle through which carrier 48



cooperation with projections 76 and detents 80 is generally unreduced as
actuator 30 50 and carrier 48 are advanced toward their bl ade-extended
positions along their respective glideways. In addition, by providing

*gli deways 82 and 61 with a non- parallel orientation with respect to one
anot her, the angle through which carriei 48 transmts force to actuator
50 differs at the bl ade-extended, bl ade*tetracted and internediate

positions. Thu . of exanpl aher | { deways 6 Lverge from
one anot her asﬁf‘ﬁ‘g‘é‘%@’éﬁg" ?Mrdfq ﬂ‘ggfsr%r{'ﬁe hﬁge'fiw%‘fe%kﬁ@%’rgﬂﬁ%"gcﬁ‘@at or 50
will join carriigeriédigt pasifbeePEhusabyIviy(df. éxamplep whierd gliddvage82 agéplin t he
5 bl ade- ext ended position than in the bl ade-retracted position,

t her eby ef f ect idrearge {198y enesineher Be they esisnd noward th frant endndt ekkniénl,or ces on
bl ade 14 tendi VAN & | ONs . gde Lhe this

di verging orien g{alfbcl;n IS Pe %{ﬁ%&%ﬂﬂta g%@%?%g?lﬁ%t%%@% an g?é?grSB Tn tthe
beneficiaf eff edldde-exvended pesitidrt tham éxoltheybladeeretradted) positiahe whersbyBeXfetidelp L Wi t h
a converging orientatign as the xtend 10 oward front end 24, such as
to permt forc@8FRYg @‘SPPF‘@PH‘K‘ °§6’“B‘e°°c“?lgﬁ§’fﬂ“t ESS 08 blade 41 §rdiBg 9 n a nore
axi al directi onmgd sl bt | Ty e | al
configuration %ngag(:eéﬁggjs&%gﬁz 3 %E%Fiﬁﬁ'ate eﬁﬁﬁﬁ%@éﬁ%gﬂ%%ﬂ oned
above, access [prefetreditishoyld bé aotath Ithat fothembeindficial effscts could fhetabkainsistiy ng

process, such as f.romzinc, that requiyes few or no bsequent hi ni ng or
Tt Shi ng" st epdroTHRRdeTax Ding CNih A onaretie enRHas ASfey, BLotg

di scusset aboveowa@CRes caarnel siRh ass pedEs fotcAIRmIAni@ s BlieaeardsittoRper at e
with features within handle 10 perm fting access panel 32 to pivot between

its open and clasBater 9<inta mers axied directivn indh« blade-axtendedosidion. posi tion. In
particul ar, hinges 34 20 each include upstanding portions 84 extending
frompanel 32, rearwardly projecting portions 86 and abut nent ends 88 as

illustrated. In the cl osdherefetred kRsngladnfiperation ofiiccess ganeSFis4llustrated
ortions 86 lie between nutually opposing walls 90 on

dl j.ect | , .
the. ;“ﬁLer Ysurf {ﬁ%gbﬂﬁmoﬁe Ascnentigned Ay a¢esssypanel 32 13 preferbiyi farmed by
| ocking gatch %tﬁ)%@ﬁcor'&egﬁc&ponéomcﬂ'ag on] 2iAg! ﬁ?p@q{m £% or no flﬂ)e efy access

panel 32 ‘engages a ing protrusioh (not" shown) on nner
surface of accesxhpamgbr Sisking ateps)afpadditidnywebladet guand 86 ane irtermalpabed6 32 i n

t he | ocked ition. T | ock and | 32, | 32 is,slid
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features within handle 10 permitting access panel 32 to pivot between its open and
closed positions and to be locked in its closed position. In particular, hinges 34

20 each include upstanding portions 84 extending from panel 32, rearwardly
projecting portions 86 and abutment ends 88 as illustrated. In the closed and
locked position shown in FIGURE 4, rearwardly projecting portions 86 lie
between mutually opposing walls 90 on the inner surfaces of the left and right
halves L, R of handle 12. A locking catch 92 extending from right handle half R

25 toward access panel 32 engages a corresponding protrusion (not shown) on the
inner surface of access panel 32 by a snapping-type action to retain panel 32 in the
locked position. To unlock and open access panel 32, panel 32 is slid forward
(i.e. toward front end 24) to disengage or unsnap catch 92 from the protrusion on
panel 32 and to remove rearwardly projecting portions 86 from their closed

30 position between walls 90. The forward motion of panel 32 is limited by a pair of
stops 94 on the left half of handle 12 (see FIGURE 3) that contact abutment ends

88 and, in this forwardmost position, panel 32 is free to pivot about abutment



{(i.e. toward front end 24) to disengage or unsnap catch 92 fromthe
protrusion on panel 32 and to renove rearwardly projecting portions 86 from
their closed 30 position between walls 90. The forward notion of panel
32 is limted by a pair of stops 94 on the left half of handle 12 (see
FIGURE 3) that contact abutment ends 88, and, in this forwardnost position,
panel 32 is free to pivot about abutnent - 12 - ends 88. Access panel 32
thus offers re ce r %4 | [

w thout T equi g 38pSSRek Bl 2 B gt tealiPUCHSTS ARt SARE AN Sh a8

i | lustrated in dhfgikgSladeawithdyt requiting yepardté epolDoradismanthng afibandle 2.

rear storage conpartnent 96 for spare bl ades 98. Storage conpartnment 96 is
pivotally mounted within gripping section 16 of handle 12 during assenbly
of knife 10 and is novabl g PRIWAENIARIGIRES 2thnd'3, AEER RAK 10 B0 (RpRIeFLCURE
2), wherein spare blades can be stored or renoved fromthe conpartnent, and

cl osed poSi ti orrefrssteraé GuRBardnent\idefoe ispare biades H¥re Storags: ¢ampartmenpPétiel v
wi t hin handl e 1Q 12. As .).lustrated .n.the, Fl rtnent 96
el udes a bl addveabyBPRnsd Yatrin §FpRfE Sessioh 153 JenitE 2y BLTERE | o
upper | edge 104mifa 10 Bdeis medvablei febwdBhnldxPosed drioped pbiitige (st FIGTRED), a
central aperture 110, and a retaining clasp 112. H nge pins 114 protrude

fromleft and rwhgreinsaasechjades can §¢ stpsepirenoves froahths compapmsple and closed 0.
Left and right IRV, , 2 al ' .chi

surface 116 thaéb%'tuggg(es%aﬁ(gg}%\nﬁ ta"' ﬁ’d%ﬁ‘gé%\ %M ﬁéo%ﬁgonpgrl?%n‘%ﬁgg%@?ts
cl osed pa@6itioni2. Rakiikistratedin alie FIGURES, tompazfniena 8 indhgies altdddecsupport R t 0

permt upper |edge 104 to be grasped for unlatching clas 12 and swi .ngi ng
conpartment 96 FaneblG0, @ Igensyppertiledgs 102, 8 surved (uRRersdsr g‘béiatz‘?leﬁiﬁ feé%@ﬁg

bl ades 98 may ;&tgmgg%v&wegféﬁqﬁmgg £t g%‘rﬁg{rpﬁj taﬁgr&tm&hﬁg@m 8

pl aced in conp rest ~agal nst 110 on 1 ower”~ support
| edge 102 and alld. hHingeipinspl ldcprotryde fromi leftragd tright hdleds Toy Bjofdiandlg 12pndr dl y
fromledge 102 and .by a retajgin i p, 12 I.Oj ect.i d r.dl r.om
retaining peg 186T eapﬁftgfeei’]wedgggf gﬁ%{xgﬁt&ﬁa&éﬁahq’}g}m@g%ﬂwaﬁp & s0
Wi LT nowiBe 25 1atchingGusfaats SRSl E&be@?a"tés' Wit Blasp EfLHRAE chRpIdiRS? 1A its
through 8. As best rllustrated in FIGJRES 5 and 6, carrier” 48 includes a
support panel Icldsedposition. Rediefsski@cre formed in left and right halves L, R to permit
upper ledge 104 to be grasped for unlatching clasp 112 and swinging compartment

96 into its open position. Once in the open position, spare blades 98 may be

mounted in or removed from the compartment. Blades 98 placed in compartment

20 96 rest against panel 110 on lower support ledge 102 and are held in place by
retaining tabs 120 projecting upwardly from ledge 102 and by a retaining lip 122
projecting downwardly from retaining peg 106.

The preferred structure of carrier 48 and actuator 50 will now be
25 discussed with particular reference to FIGURES 5 through 8. As best illustrated
in FIGURES 5 and 6, carrier 48 includes a support panel 124 and, as discussed
above, projections 52 for engaging blades placed in the carrier, a lower ledge 56
for supporting the blades and a rear extension or tab 62 for coupling carrier 48 to
actuator 50. In addition to these features, carrier 48 includes a first rear blade
30 stop 126 supported on a cantilevered arm 128, a second rear blade stop 130, an
aperture 132 for receiving carrier guard 60 (not shown in FIGURES 5 or 6) and a
retaining lip 134 for holding carrier guard 60 in place as discussed below. First



above, projections 52 for engagi ng bl ades placed in the carrier, a | ower

| edge 56 for supporting the blades and a rear extension or tab 62 for
coupling carrier 48 to actuator 50. In addition to these features, carrier
‘48 includes a first rear blade 30 stop 126 supported on a cantil evered
arm 128, a second rear blade stop 130; ¥h -aperture 132 for receiving
carrier guard 60 (not shown in FIGURES 5 or 6) and a retaining lip 134 for
hol di ng carri engyadod ' ' h 908 and apd
second bl ade staggs 12%%2#3%5 581%6313@(}?0?3?%?2%?%%&% gfrrﬁmq128 amalnel 124
respectivel y tdespeciivgly o engage adepe edge shshort anddong higdes efdiés type ¢ammenlpe

commonl y avail abl. ommercially.. I n_a manner_.generally i e art,
short bl ades. pRYAlahls PRmET: Y Ja'{fares gegem SRR *"b‘flégé*’wé'ﬁz%ﬁb%?%% whi | e
| ong bl ades comifed ibcarrier 48 6RA¢ fir§iPeabREE st5H AR6,1While VhE Diddey chmbhar al |y
against first rear blade stop 126 to deflect cantilevered arm 128. As

di scussed abovéecoadtraan Wadesgop 430, pressing latgrdly Againgt) fisst repgyblade stopak26rtg ar m
64 having an e (ool ' g f coupling to a pin 68 on tab 62 10

of carrier 48. Q‘?ﬂg‘?he p%%&éeggg%lgiﬁbodi ment illustrated, two identical pins
68 are nolded integrally on tab 62 and end 66 forns a clevis having
apertures 136 for receiving,_ pins 68. Alternativel tab, 62 coul d _be forned

with an aperture desi gned'StHiscysedRbove Fi‘c%@Ftsgri%e‘/dPSG sybdantially nigidt e pi vot

pin could be i : [ r : ' 48 to
Detuator 50, naroabiflaizgse idling 3 ot GBAGHINEREN o BSolih GO PhieTaH D,
supportiHy but toficas®r 48r dnche prafierrédoemblimentiillustratedntwd édentical pins §feare

il trated i Fl 6 i ] t 4 tends f t uat,i 64
bel ow suppor t | AP esclyCaR tab kB! anlomnd 6 P K ST T ing RS 1B L ok
140 having | at okl paRTONIkiiveloih 675k bedorndaKIbe gdrurext ensi ons

142 contact and ride on actuator gli"deway ‘82. The i nherent 2

resilience of «iesigned toraliggavih aperitess 136 andwasepargtediivas pine govld detinssrted or ce

urgi ng support jections 76 and button. 3Q.t [ er I ee
i GURE 3) 1 Car Ayl ek AlerfibesdBiconble caier A 18 el B0 Akt 10 aS
FI GURE 715 | n t hfcledesfs@pporel 76, ex@ikioR 2, supportihe buttdnd0] prfiettionk M6, such as
by stanmping, 25 _ wth a pair of |ateral stops 144 and a central relief
146. Carrier gdesiliensangmper 74. As best illustrated in FIG 6, resilient member 74

extends from actuating arm 64 below support 70 and includes resilient extension

138 terminating in a yoke 140 having lateral extensions 142. When installed in

handle 12, extensions 142 contact and ride on actuator glideway 82. The inherent

20 resilience of extension 138 provides an upwardly directed reaction force urging

support 70, projections 76 and button 30 toward upper wall 78 (see FIGURE 3).

Carrier guard 60 is inserted into carrier 48 as illustrated in FIGURE
7. In the preferred embodiment, carrier guard 60 is formed, such as by stamping,
25 with a pair of lateral stops 144 and a central relief 146. Carrier guard 60 is
inserted into aperture 132 in carrier 48 from the side of carrier 48 opposite
support ledge 56. For insertion, guard 60 is pressed into aperture 132, deflecting
retaining lip 134 slightly, until stops 144 contact panel 124 on either side of
aperture 132 and retaining lip 134 snaps upwardly, engaging central relief 146.
30
While carrier 48 and actuator 50 are pivotally connected by

engaging pins 68 into apertures 136, transmitting compressive axial forces exerted



.Jnserted into aperture 132 in carrier 48 fromthe side of CIafslShe%{Haélﬁeeanx d
opposite support |edge 56. For insertion, guard 60 is pressedii ; ] &
132, deflecting retaining lip 134 slightly, until stops 144ﬂuwwmgmﬁ

-124 on either side of aperture 132 and retaining lip 134 sn ,

engagi ng central relief 146. 30 Wile carrg er 48 and actuator 50 are
pi votally connected by engaging pins 68 into apertures 136, transmtting

conpressi ve axial_force xerted Substitute sheet - 13.5.96 - 14 -
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and 150 share a common rotational axis 156. Below cylindrical section_ 152,
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48 are noved between their bl ade-. extended and bl ade:-refracted positjiqQns as
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and 150 sljgde on qRfAvAHR! difktedNAHhced X605 $nbaced TSP AR 160 UivErge TRSA 'GRE another
actuator glideway 82 and carrier glideway 61 diverge in the direction of
front end 24, astecreatetpfregepaged6 thersbetwes8. are noved rearwardl y toward
their bl ade-retracted positions, surfaces 158 and 160 nove toward one

anot her, closing space 162 and flat sections 154 of abutnent surfaces 148

and 150 20 are separ aipgticlua@ms0ad 2R9ich 48 aré Mmovkd betwekd tiSblade-
intermediate to the fully extended and fully retracted positions, axial

conpr essi on f or cE5teadedsand) blare-retracted ppsitions s slissussed, Abewe; crlindrisabiectiensol5250
through tha cyli ndbhGdlens Gfthalc@ 14 240" RAL of ‘Ynt 266 der ddut axis 156. In

particular, because actuator glideway 82 and carrier glideway 61 diverge in the

direction of front end 24, as actuator 50 and carrier 48 are moved rearwardly
toward their blade-retracted positions, surfaces 158 and 160 move toward one
another, closing space 162 and flat sections 154 of abutment surfaces 148 and 150
20 are separated from one another. In all positions intermediate to the fully extended
and fully retracted positions, axial compression forces on a blade in carrier 48 are
transmitted to actuator 50 through the cylindrical section of abutment surfaces 148
and 150. Abutment surfaces 148 and 150 are preferably configured such that at
the position corresponding to full extension of blade 14, actuator 50 and carrier 48
25 are oriented with respect to one another such that flat sections 154 of abutment
surfaces 148 and 150 contact one another as shown in FIGURE 8. Thus, at the
fully extended position, which will typically be the position in which blade 14 is
most frequently used, axial forces on the blade are transmitted to actuator 50 by
both flat sections 154 and cylindrical sections 152 of abutment surfaces 148 and
30 150, respectively,



and 150. Abutnent surfaces 148 and 150 are preferably configured such that
at the position corresponding to full extension of blade 14, actuator 50
and carrier 48 25 are oriented with respect to one anot her such that
‘flat sections 154 of abutnment surfaces 148 and 150 contact one another as
shown in FIGURE 8. Thus, at the fully-exdtSerded position, which will
typically be the position_in which blade 14 is npst frequen%l . used, axi al
forces on the blade are tAH&He n¥entios ia skscsptihle Kpvasipus o agad i ons
154 and cyl i ndr highatiRIbiRd) Specfic BnbEdiHeAR thowh!id ﬁfc%\?fﬂ\?s%ﬂ&jdé&ribed in 150,
respectively. - 15 - Wiile the 1nvention I's susceptiblfe to various

nmodi fi cati ons adefaibhereimatiofferddobyrway of exiriple oalyboHoweversitshouid ben t he

drawi ngs and descyribed, in detail .herein.are, offered b of .exanpl e only.
aovar® 09 e Bideriies tna e iitstion s not Agerdedan B dimited e PhreEiatEms b
limted tg the ggiibiedu| RithérOiiinvention is & 8&VeP 2B dnodiiidatiBhs, cqlivaleRdGRlI ON IS

to cover all nodifications, equivalents and alternatives falling wthin the
spirit and scopdltesnatives fallingwithisrthe spirie and) seppp of thecinspriionds dleined by theFor

exanple, while | ef erred enbodi nent.s & h t. thraqugh i C
actuating butt o%hg%r‘gé‘ﬁfde OT; ?gﬂpge\’/iwgglﬁ ‘ﬁ|“b%§‘e eﬁ%dfﬂfk)b@a“g%lé‘%m@'ﬁfslf?the kni fe
handl e, cert ai nh@dughh@hiohl deraitagemiteon fBirotradesds peovided dhlapome u ﬁéﬂ@i 8of10
incorporated in a knife having an actuating slot in one_or bo Si ges of
the handl e. thednifeihapgle, qertain of the advantageous features deseriberjabgve eeuld be10)

cavi ty 160 housiearberied in it having af sl i bndBY BB A 50 Bllae,

end t hereof through which the blade (14) may be 4 ext ended and
retracted, and a carrier glideway (61) extending within the cavity 5
froma point adjacent to the first slot (22); 6 a bl ade

carrier (48) configured to support the blade (14) and



N novabl e along the carrier glideway (61) within the cawity,.—and 8

an actuator (50) including a substantially rigid actuating a

having an end pivotally coupled to the blade carrier (48) an Mﬂ% ﬁm"m#m,
"button 10 (30), the actuating button (30) being novabl e al ong an

el ongated second slot (26) 11 in the Itandl e (12) to extend and retract
the blade (14), the actuator (50) also 12 I ncl udi ng a protrusion (76)

extendi ng therefrom and engagabl e in no%ﬁ%) 13 wi thin the handl e
(12) for selectively securing t he bl ade I'n extended and 14

retracted,positions. . 1€ i ',ty knife (10) of
claim1l, flurt her char act err ze‘a unhty[ ‘ﬁ’éte (210) Chﬂ%{gn%g e (12) includes an
actuator glideway (82) pamﬁtdletlzt)matlhg afdaenml sdvity o2 Gpusing aretmcthbld”le
act uat or %50) includes a resiljient support (74) in cant

act uat or blgde (g ﬁ(@?}"‘f@?) inragigRg thersohthmuehsyiysh ?r%tdaladen{]lé) By dGerrent

with the notc fe (10)
of clai mg ?’?‘ﬁ'gdredc GrECTer P zed in %eﬁaﬁhdfway (é?r?é‘eé‘zc[tﬂ ator é‘f y (82)
extends i3 a diffofC4 ipoint gdjacenatd therfﬁst-slxar(a]z) el tothe 3 carri er gl i deway
(61), wherein the actuator glidewa has .an arc

4
configuraion. 1 . . a blade carrier ﬁ‘é) configuredto F‘FRW%?PE“?@‘}) B claim1,
further cnaz 3;@@?%&“2;&%%“%15lqe‘ﬁfg’e(ﬁ)emﬂ &é Qﬁw(y??xd' f formed along an

upper edge The utility
knife (108 of claim 3, fan tdteator(hf) acleiing adubstantialiy rigid actuating azmt(64X or
glideway (82) has an arcuate confi ra I Qn. - 17 1 . 6.
The utilify knffeng R)engplvgﬁgyrﬁogp hﬁqq[]aq,ﬁnm%tt é’rs ) 994,27 Actpafine bpton 4 0

first slafp (22)30)ngHeUdamting BasaO(30) bah%maslemg dnoélengatedsiedesd dod(28pposed

3 upper and | ower edgfs extendin etween the first and second si des;

and 4 in the handlg ( )afeéxfﬁf}érﬂdd(’f@@a%ﬂﬁ%(% tha acwaea () (@®) ext ends

2009 ! Qﬁges oincRERE ¢ PittRIsRA78) Sering) fRRfrofh BRY LigRBatl i Htohds'B) 30
utility kiyfe @ifin ok Hahéte ru% fof sdlédtivelycleaiirigy theiblaid (14) inhextended and t he

handl e (12) I's made of a nol dable plastic material and the bl ade guard (36)
is 14 retracted positions.

2. The utility knife (10) of claim 1, further characterized in that
the handle (12) includes an actuator glideway (82) parallel to the second slot (26)
and the actuator (50) includes a resilient support (74) in contact with the actuator
glideway (82) for urging the protrusion (76) into engagement with the notches
(80).
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3. The utility knife (10) of claim 2, further characterized in that
the actuator glideway (82) extends in a direction generally non-parallel to the

carrier glideway (61), wherein the actuator glideway (82) has an arcuate

£SO N

configuration.

1 4. The utility knife (10) of claim 1, further characterized in that
2 the second slot (26) if formed along an upper edge (28) of the handle (12).

1 5. The utility knife (10) of claim 3, further characterized in that

2 the actuator glideway (82) has an arcuate configuration.



3 made of a nmetallic material. 1 j T et s e Reblaced
“knife (10) of claim1l, further charact rl'luutmluﬂluulll",m acH lﬂ!}mlﬂﬂm)
pivotally nounted on the handle (12) and ndvabl e" bet ween a Js&ai nagy gy @gaa
. position wherein the access panel (32) overlies the blade carrier (48) and
an 4 open position wherein the bladeldarrier (48) is accessible for

| oading and 5 unl oading a blade (14), the bl ade guard (36) being
supported on the access péanel The utility RRife (10) of claim 1, further chara8terized Ihthat

utility knife (10). of 8 _ further characterized in that the ccess
panel {(32) 2i ncl GadUst{oY @%k‘t“‘”b‘ﬂ%‘ oRmosdhfirs amtzasqc%«; Iaieray ©€s 3G 9PE¥%an i nner

3 surfqce t ' [ ' t tdyRl i n cont act
8 %@F ?Iﬂ %d%ve? &Eés@xténﬁiﬂ@ﬁ%@t?xggg ﬁg%{‘#‘fi?%éﬂgi‘d’é ¥nd

with a blade 4 supported I n when the access
panel (32)4is in the cl oseblade guard (38)i secumad td the handle (12) extends aldng. the The

tility knife (10) of claim9, further .characterjzed in that 2 th
bl ade. Car rPer (P PIEA HRER 2 Ikl PG of ) St PAFLOLE fF 3R

edge 3 6(58)@9{_ the blade (14); and 4 a carrier guard
(60) disposed on the blade carrier (48) adjacent to 5 the | ower | edge
(56) thereof for contacting the cutting edge (58) of the blade (14).

1 . T The utility knife (10) of claim 6, further characterized in that

2 the handle (12) is made of a moldable plastic material and the blade guard (36) is

3 made of a metallic material.

8. The utility knife (10) of claim 1 , further characterized by an
access panel (32) pivbtaily mounted on the handle (12) and movable between a
closed position wherein the access panel (32) overlies the blade carrier (48) and an
open position wherein the blade carrier (48) is accessible for loading and
unloading a blade (14), the blade guard (36) being supported on the access panel

(32).
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9, The utility knife (10) of 8 , further characterized in that the
access panel (32) includes at least one internal rib (46) projecting from an inner
surface thereof to a point lying adjacent and effectively in contact with a blade
(14) supported in the blade carrier (48) when the access panel (32) is in the closed

L B W N =

position.

10.  The utility knife (10) of claim 9, further characterized in that
the blade carrier (48) includes a lower ledge (56) for supporting a cutting edge
(58) of the blade (14); and

a carrier guard (60) disposed on the blade carrier (48) adjacent to
the lower ledge (56) thereof for contacting the cutting edge (58) of the blade (14).
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