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1 : . TAMPER RESI STANT ROTATI ONAL LOCKI NG MECHANI
FOR AN EW&%@SP@? BACKGROUND OF THE | KvEMTI34

The present invention relates to | ocki ng nechanisms 5 that are sinple
and | ow cost and nore particularly to 1 such | ocki ng nmechani sns t hat

al so resist being unlocked by neans of tanpering w thout the

requi red key. 'ﬁAMPE% R§ST§&‘§NT' QTS ﬂﬁ?ﬁé@(fﬁqﬂlﬂl ch as are
used to | ock washroom di spéensersS for exanpl'e, can be unlocked 10

by means of a camming notion i ndu€®& BN ENCLQARUERE on of a key into a
camtw ster conponent. Suchggﬁg oyl FOBR ts can have a
surface that is exposed to the GRS p%E%?EEaﬁu ca%e§§ntain a

squar e- shaped r ecEse pueskhiiginventiarhgslpkes-thapedktngssesbanismsof t he
key. ile 1 Vi ag -t t] eTeTe tbis | ock
desigxﬁis su J%Etg%g Eggﬁégu%ﬁggggﬁlS%L$g§%é$ing mf?%%ﬁ%guyé?ly ?he key.
The | ocki ng sechahbPskingumgchanisms / dthak also regisbubeing wajobiedsi ng

one's fi ngerbgnlﬂggﬁspgg tShbering witHANEGRL F8G8; PLyt REyCam twi ster or

I
by sticking a ) obj ec sugﬁ as a pen, pencit or screwdriver into the
squar e- shaped rec8iBpagd AowaciosF IPeking crechambsmeesuch as arkeusedf ace

of the camtuys a 'S fdls t bj )1 Qf ed
ouff1ci ent OGN PSR diBdEnddts 115 examp1d)) E6h) 08 LATGRIANT,
cam tW0 st er hrdmehns 25 a camwisgk mdfeiarecinditlced Wby hbhe rbbakdpn of a

CRIECTS A\D PUYMRYG0S Toh LWENT M omponene | oldni o Phigeppal object

of the present”invention to ealo ' nmechani sm t hat
sinpl e and | oampesents can paver @sissinfiace otibat nys upkpeked by kKbens of

tanpering 30 ubli@ﬁ%ﬂ&gkakgggﬁfﬁfdngéﬁﬁ%re—sha ed recégaiﬁaeeﬂﬁg f

princi pal obJect of t nvention to provide a rigi
encl osure wi theafgquasesshaped crgss—sertiion efctihedkdy.a Whékeng nechani sm

that {g rovifg! o8 'c%‘@tc%%fé/c?éiv‘{%r?&aé‘és§z°t86ﬁ98, uphockedcly 35
means of tanBer{ng wi thout the required g{. _ .
design is subject to being unlocked by tampering without
the key. The locking mechanism could be activated
without the key by using one's finger on the publicly
exposed surface of the cam twister or by sticking an
20 object such as a pen, pencil or screwdriver into the
square-shaped recess and rotating. The friction between
the surface of the cam twister and one's finger (or the
object) often proved sufficient to allow the application
of enough torque to rotate the cam twister and thus
25 unlock the mechanism without the key.
OBJECTS AND SUMMARY OF THE INVENTION

It is a principal object of the present invention to

provide a locking mechanism that is simple and low cost
yet resistant to being unlocked by means of tampering
30 without the required key.

It is another principal object of the present
invention to provide a rigid enclosure with an access
door that is secured by a locking mechanism that is
simple and low cost yet resistant to being unlocked by

35 means of tampering without the required key.



e S —
e e
e
s bt
T

WO 99/ 00045 PCT/ US98/ 13347
2 Addi ti onal objects and advantages of the inwventieon

wi || be setwbhawlghogsn part in the description which fobtﬁmgg,gég, in
part will be obvious fromthe description, or may be |earned by .

practice of the 5 I nvention. The objects and advantages of the
I nvention may be realized and attai ned by neans of the

instrunentalities an onbi nat i ons rticuylarl oi nt ed . out in the
appended cl ai ns. ﬁh&itlona%oogéﬁBg§eaPaeaSB¥EE?§e§n8fiﬁhﬁcéﬁyaﬁﬁéenmdth
the 10 pur peSEL dbe téet | fyethi 0A, pagterhodheddasdrbpeashywhich

descri bed hereiﬁ, he Iocking nechﬁnisgkoé t he Eresent I nvention is
cont ai ned wi t hi OiéﬁYsbfa%ﬁr Bi B2EhcWoddr Be obv OPénﬁrggcﬁpés access to the
interior of thige&pelPeisR, or may Becessrhedt B¢ pphetiee ef the enclosure
may be provided, 15 . by a_door deflnlng part of the egclgsute and  havi ng
an 5int er}R¥eREIPRce TRGi ARIBRES; ARG, PBV2RHAEES,PL; fBe invention

encl osure when i psied. rédlieeat angeabeaknsBNbyr méafis of theextend from the
interior surface of the The,lockln% nﬁgganlsn1|ncludes a

door . . . ]
Spi n bushi ng,  aiBBETUmERtal1Eins: apd 6PTOARALAONS: PALKORHLAT I VTREIPEERN
menber Catt ben comé | gupetddandcdaspesed so that axial nmovenent of
the |l atch nenber, unlocks, the Lgcking,ne%hanisnl The Iatcg ngnber
Jec WhhRel

can include at |east ®n2HbB¥enERBeP S apgnhiRgAFEATIABCE £o

engage a Eorresponsbsgd $PokndSinventBhBOr agnehbeddear ahd Beeungyt he door
and cl ose acces [ ce of _the enclo

to . the interiQr a sure.
The star cam't %?%FIB?%V$%E§13'rgg§t38ﬁgﬁnﬁeﬁﬁépanlsm °fc§§Fi§EF§8n®ith an
axial recess thahvégeedbNesst B6nk8¥ned withifhpastabfcamriwigt 8hclldsure
rotatably disposed relative to 30 %ge,rl I d encl osure and_hel d agai nst

axi al novement 3nd SeCREe§;pGEeFRefOr S intBrior ofTkBisHPRCAASHIRY i s

rotatably di sposedes€! 8bi ¥Bet @nterior bifethieJedceBehosUmayand Bebediaeai nst
axi al movenent relative . thereto. The spin shing I's ﬁgaced agart

u
from 3512 théP¥tardesh ﬁféPéPQSBaFﬁaperPEtFBHRSFuFﬁea§Gi HaBfi f

interior surface facing the interior space of the
enclosure when closed. At least one hook member can
extend from the interior surface of the door.

The locking mechanism includes a spin bushing, a

20 star cam twister, and a latch member. The latch member
can be configured and disposed so that axial movement of
the latch member, unlocks the locking mechanism. The
latch member can include at least one hook member
configured and disposed to engage a corresponding hook

25 member on the door to secure the door and close access to
the interior space of the enclosure.

The star cam twister provides a rotational member
configured with an axial recess that receives the key.
The star cam twister is rotatably disposed relative to

30 the rigid enclosure and held against axial movement
relative thereto.

The spin bushing is rotatably disposed relative to
the rigid enclosure and held against axial movement
relative thereto. The spin bushing is spaced apart from

35 the star cam twister so that rotation of the spin bushing
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3 ., cannot rotate the star camtw ster. However, the spin

bushi ng h¥® 29008d5i al | y extending through hole that is PCHUBAEHMI t h
the axial recess of the star camtw ster. The geonetry of +the
recess of the star camtw ster 5 and tge geonetry of the through hole-
I n the spin bushing are conpl enentary -such that any key conform ng
to the — cHRABE! k¥ediel RRcSRLLUSH NGy s LOE OUOBOROVEr, CBflePERIn
inserted into e recess of the star camtw ster in a mRnRBr 't hat

perm ts the kbyshdngohase arhexstedrl wantiending tthsoegh hohe thdtofist he
|atch member L iGaRkl GHERd thd axial AN0A0E OFCCADUsPhy! DEnSEATSERM. IV Ster
of the cam tw ster of

so that rotation star causes axl al novenent
t he | at ch n8hgegeoretaeof thearecess ppdHvidedstar aamaktiwgster

bi asi ngxt he | h [ qgﬁ; L Lyl he 1 . at er
can be %onfig%bgdtgﬁgggfg%%gég%g% zﬁkégﬁééﬁQROlg.fﬂnggﬁeﬁPkngpﬁgg tch
menber agai nsareheopipdemegt@gahsuch that umycksytbenforking techhri sm

The acconpanyi ] : i S 4 G0L POT | dy.gonstitute
a part of thi gggggrct?\fy} (IE:%tsitcl)l\rlg1 Sﬁ%rﬁsﬁéate %OQ @ﬂfglﬁgﬂe}ﬁ%%ﬁl’ rr%%%1 8% t he
i nventi on andinsegseldedintia Fheherecess oficthei ptavncametvéstereipl ain the

princi pl es of Ly antd B CRI PTI ON OF
THE DRAW NGS nbifier that H%g. Fehe Hht T SR FRWBE 5U5F egglr?tly
preferted 25 twiséelodi et egfd tdfe heskntch embpeéonisncanfégboddntot of a
wal | nount ed di S of , Mt ].O I n
ohai n-daohed FrEagRcBhetledt %ef:jit?{)%g%%%nc%“éh?%g&& 88 ghat rotdtdAd "
the view showef the star canmFitywisteén capsesiakisiomgvemeniondl thed parti al

side 30 p i n f 4 r [ Hﬁ ' [ he.
direction of g??&ﬁkﬁﬁt @éﬁed}§9@§f¥§ E?d£8€§§m¥$ 985&88dp2?%i§ﬁ§a%%3Wn I n
chai n-dashed binsing ithdi dattecramegesr in thedlepbsdtpoaibtfionhe &ber _
conmponggt:; 1 atch memddd-cadh 'Be &N @fe&ré’ﬁéféfg#bggﬁl sB8NdnBer Lialy)si de
35 pl an view taken fromthe perspective | ooking Tnh the
movement of the latch member against the biasing means,
unlocks the locking mechanism.
The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate
20 one embodiment of the invention and, together with the
description, serve to explain the principles of the
invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front plan view of a presently preferred

25 embodiment of the present invention in an embodiment of a
wall mounted dispenser of paper products, with portions
shown in chain-dashed line to indicate disposition behind
a solid member in the view shown;

Fig. 2 is a partial cross-sectional and partial side

30 plan view taken from the perspective looking in the
direction of arrows numbered 2--2 in Fig. 1, with
portions shown in chain-dashed line to indicate an open
disposition of the door component;

Fig. 3 is a partial cross-sectional and partial side

35 plan view taken from the perspective looking in the
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4 direction of arrows nunbered 3--3 in Fig. 2 . N Fig. 4
is a part s-sectional and partial side pl an vyi aken from
the persp %@? &ﬁgi milar to that shown in Fig. 3; \éC%)%St”’”"“T:l g. 5
I's an el evated perspective assenbly view of conponents and porti ons
thereof of a presently preferred egbodi nent of the invention; and -
Fig. 6 is a partial side plan view of conponents shown in Fig. 4

t aken fron1tHaqwatﬂmnﬁdﬁwaﬁxmﬂ&rqpmherhe 16-3 indrigcten of arrows _
nunbered 6--6 in F cked, position.s

chai n-dashed |ine a t%}ls 4 Qgﬁﬁ?bcﬁﬁasﬁogFF ﬂngioﬁﬂdlﬁamgﬁFg SiRE.
DETAI LED DESERIaRT vGNWOR at4n PRERERRED BOBSPeVENTS similar to Babkerence now
will be nmade '%w‘ﬂf§| é)tye 15 presently preferred enbodi nents of the
I nvention, o @ not‘e exanpl es of which are illustrated in the
acconpé&nyi ng drawiFigs. Faich e&xa&méeatedppersﬁedtbyewa;sembly vQEw of

expl anation of the | ventl not tation o tion.

Fact it w1 g e e ekt FhPERSESE A Presnativ BERAETTRM ous
nDdiflcat|on$mMmﬂnMHnEuointhemﬁnventlonbeanade In the present invention

W t hout departlngEfron1 gp ol E rit.of tge inventign. For

i nst ance, urls ﬁl?L@ﬁ?%&% Bt 8 eBEPI bR Y OhaFPTBPRERES

enbodi nment , s&mwnannuikgu14utnkem Enbmdthenpetspgtelidealdbking 3hi khe
furth embod ment. Th I s 1ntende hat the.. resent invention
coverggu GO & dli?/ i ABRES &d 502k 38 Eoffe \ﬂﬁ’tﬁﬁﬁg‘t ﬁ%‘escope of
t he appendedhdakaﬁ;puuitﬁunrshown 1neqhaya+&asaedTmEneaaﬁdnuheraIs are
assigned to nts_thr ut the draw ngs and

descri ption. 1 B POSLtEo g@%'§% ﬁ%cﬁggfgngb? ©the present invention

desirably is usedDEDATEEDr BEACBEBRTION DmeTmmt@mE@ERNEDaEMBODIMENﬂy(j
encl osure and has J t Qcki ng..cqQ nt s_hqused in sal d

encl osure. The pré%%§%4?§1%ﬂ1 ‘6Hgggg?P3b?98e in deFﬁﬁ%t E fn a I ocki ng
mechadibsm whereisereialpraofemed Stbodimehtshefl ahehinesheéboag! eaki vel vy
produces the

more examples of which are illustrated in the

accompanying drawings. Each example is provided by way

of explanation of the invention, not limitation of the
invention. 1In fact, it will be apparent to those skilled

20 in the art that various modifications and variations can
be made in the present invention without departing from
the scope or spirit of the invention. For instance,
features illustrated or described as part of one
enbodiment, can be used on another embodiment to yield a

25 still further embodiment. Thus, it is intended that the
present invention cover such modifications and variations
as come within the scope of the appended claims and their
equivalents. The same numerals are assigned to the same
components throughout the drawings and description.

30 The locking mechanism of the present invention
desirably is used to secure access to the interior of a
rigid enclosure and has its locking components housed
within said enclosure. The present invention desirably
functions in a locking mechanism wherein axial movement

35 of the latch member selectively produces the
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5 .transformation of the operational node of the | ocking

mechani snWQ #0b4scked t o unl ocked and vice versa. Mo PEDAIEPS/13347 a

| ocki ng mechani sm according to the present i nvention, rotatienal
noti on of the key produces the 5 desirg? unl ocking notion of the latch
menber by neans of a configuration cans interacting between the

I h }9Q§I h
agéftion, thegﬁggklng WEC%%%%?AIS d%%§g$gighgitﬁ%?%gh%ﬁ%h% %0%&¥P§bardless
of its orient aechanvismtinom tloakead dio eunitoqked_ and yficehyefrsace of
gravity. eovel PHESENIYC e ot e FBRILERALAFE AT Y kaGkiiA
5 4 t S FSthes

mechani sm accordi ng t present TnveRtron I's
in Fig. 2 andld&@h@ddnnuﬁphatﬂbqpl]mahﬂohsof the kegrpxedNe@sg&he%ﬂly by

the numgral 2. fhed Arhidiitiy nofPERABESFHES 1900h30ARALM HY) 0.3/ ‘A s 2

ri gid encl osure, ormo i Spenser per
towels in a ccmh?e-gemaﬁ:ﬁqmmf stems intErgctingDbsfiweser t22 ilstabr med

of rigid plast] qgg I asgt.i at

hi nged near t S 5| 5%2?3 oﬁ%%glﬁgﬁagk §h %an %ﬁ%ﬁothﬁu§e fn

| at ched shut n@dntnemhamhanlhbklng mechanihmmn5|na@abheddf mmnctHEQ}ngZ
door 23 opens gy q1ess o (PheRgigh Fhdact Andol R dithgadaer by

pi voti ng about’ i nge (n&t VISI
and 2) 10As shovn tihe mq;ceZOEKQKaQBthas at 25 Ieast one hook nenber 26,

d desirabl h 2 . II d
the hoight of o ® Hi¥bently piBFOEES*2nBbR NI LY e M daRgReC, @ ond
di spenser 22 awdhadjisremcdaookimng becbbei pre2éntOibyention 1&!&hmﬁﬂm1n
conponent s de%'o'flgﬁ %:ﬁsg%rx{lbcﬂgré%/%%t Haéged hhggkllgg ?n SA| %0 to be

descri bed nore r emai ni ng nponent spenser 22
are conflgure¢epresentqﬂxg&ﬂer&iﬂBﬁdyfUhetnumeasldé§cr|m@&|hmahungca1|on

serial 180 08LaMaHlm W Wbl NELEON LAGRT BRLAURY & rsqid'UBIDINA N o

r ef er ence. ng mechani s ivention '
whlch takes the form of a dispenser 22 of paper towels in

the embodiment shown in Fig. 1. Dispenser 22 is formed
of rigid plastic material and has a clear plastic door 23
that is hinged near the side of door 23 opposite

20 mechanism 20. Door 23 is latched shut near mechanism 20,
As shown in dashed line in Fig. 2, door 23 opens away
from the plane of Fig. 1 and toward the viewer by
pivoting about the hinge (not visible in the view shown
in Figs. 1 and 2). As shown in Fig. 2, door 23 has at

25 least one hook member 26, and desirably three hook
members 26 are symmetrically disposed along the height of
the surface of door 23 that faces the interior of
dispenser 22 and adjacent locking mechanism 20. Other
than the components dealing more particularly with

30 locking mechanism 20 to be described more fully below,
the remaining components of dispenser 22 are configured,
positioned and function as described in application
serial no. 08/534,179, which is hereby incorporated
herein by this reference.

35 The locking mechanism of the present invention
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6 includes a star camtw ster that provides a rotational _
menber capfl s eﬁg with an axial recess that receives the ey. As
shown |n og("g 0%0or exanple, a star cam twister 30 d’gﬁf‘f?@y‘é‘”

| ongi tudi nal axis 31. Star camtw ster 30 5 Is desirably fornmed as- a
conponent shaped with cylindrical symetry di sposed about central -
| ongi t udi nal axis 28. Thus, star camtw ster 30 defines a first

axi al |y ext enghagudesber shayi &gmatfzﬁlrstterelt(ﬂla&lpa:mirﬁies a ro@@&%ﬁnd 32
di sposed opposite the first circunf erenthbat extend| ng

groove 33 i s TBPREH Fﬁnifﬁgureg WltEXIa@r At adyeses ot ‘A T8+ s"ilé"’r 30
and oriented key. Aasbshbwhi dwayibet Sedorf igximparg &ﬁ&%@@dﬁ@bﬁZ As
shown in Fig._ R, ,groove 33.is confiqured to rotata recelvea
retainer cli p3§4dg£§nes lonﬂ%% Adnali F¥isgSL - tg?%‘r Sl eSter a0 cam
tw sters is38ebsrablgt dbkypedelbd ian dor@ondrdr Is@fap!:‘é&ﬁ@ﬁtgf thg ri ]gl d

encl osure forne di spenser and 4 for
exanpl e, fi rs?ygﬁﬂxﬁ% grry3§§s§°ﬁ§§s€&>°ut Centt‘?ﬁlodd?f’%‘rf:‘!ﬂ)’e‘?ﬁ%g
with a circul axisrpss- senusonsftarrnedmZQ:wlstelan@ fdea:rigfeilh tihiadstt N turn

forms part of thelinter enser Zfég %3 t ter 30 is
rotatably hel @*p§-ty &% ePQ?QPnE‘F“@Er d'n?n(?u S &n Fig. 5
for exaspbad shdquedlsﬁosedJ nbwsalﬂeytﬂwrmctsas dh’fdt g the

out er rface of tw.ster nd extends ci rcum‘er
59

t.ial
t her earound. h’é?ﬁi“ﬁﬁ?:ef%ﬁlﬁﬁgysﬁéﬁﬁ& N5 JHCRVEN gxﬂs;%c}/rmed ihdRfrent of

star camtw séeteaﬁ)orebamfaeet ofdstpens@m Fxister 3OUnPSHdntad at i onal
novenment rel atj ve.there

oo ot et REGEAY: pprwegpefing hentl HoArithomong b e? i o' st

end 31 30 shbwat an gam.t % st;ebo% 33THe oANTEVRITSR]I AP SSotsaedpopal

shape of first opening 36_is in g %gl‘lguratlon of a star that has
squared apexe§®87}VF. . TeERAREE §11Fo a right angle. As shown
in FigsS5 4 and 5, AecshdwﬁndnSFlgs 2- 4offos:t FxAPDd s G i Svicoda gur ed

ggfrngpiggialgg is rota%égfgdh df&%? h%aTn é??%&‘ﬁ%é%groé”¥§¥j§§§1d

enclosure formed by dispenser 22. As shown in Figs. 3
and 4 for example, first end 31 of twister 30 is passed
through an opening with a circular cross-section formed

20 in a flange 24 that in turn forms part of the interior of
dispenser 22. Star cam twister 30 is rotatably held by
retainer 34 and a shoulder 35. As shown in Fig. 5 for
example, shoulder 35 is integrally formed as part of the
outer surface of twister 30 and extends circumferentially

25 therearound. Retainer 34 and shoulder 35 prevent axial
movement of star cam twister 30 relative to dispenser 22
but permit rotational movement relative thereto.

As shown in Figs. 3 and 5, an axially extending

first opening 36 is defined as a recess in first end 31

30 of star cam twister 30. The transverse cross-sectional
shape of first opening 36 is in the configuration of a
star that has squared apexes 37, i.e., apexes 37 forming
a right angle. As shown in Figs. 4 and 5, secon& end 32
of star cam twister 30 is configured with an axially

35 extending first cam member 38 surrounded by a cylindrical



WO 99/ 00045 PCT/ US98/ 13347

7 wal | 39. First cam nmenber 38 is configured for engagi ng a
cam r ecei wogp/eueser 46 (described bel ow) whereby r ot #omawseefizdhe cam
recei ving nmenber by first cam nenber 38 effects opening of the ..

| ocki ng mechani sm As shown in 5 Figs. 4 and 5, first cam nenber 38 has
a generally triangular profile in arf axi al cross-section.

As shown in Fi 1. for anpl e, an axj al |l y_extendi | at ch nenber 40

(s nounted foFabl 39 movddig G ATRSF 058 1S coptdguned £AT ANGaRLAg gi-d

encl osure foraeealy rdicyiensey rémber 28. (Agsgheved beiiok) wHarerxanl e,

each of a pluralit ced aga[t ri bs 43 %Prq;d I n di spenser 22
A B

A f
e S| | GR5AF o8 S5 Y (F3 Che FELPORE: RETESE, Bok TAF S tyfath Hember
integrally foRgedfdedis tdedingtdf othbatlebkingboechnism. AASSHAGWEAD

Fig. 2, _latch nber, 40 . | east _one hpook menber 45 configured in
a first2end 4fqteg(§ s é&‘fﬁq ?lrSt cap gagee négdpééné’aé’@r%???a]t%g hook
menber 26 to triangulespentdfiely incknaadiunl eglssishadagkmg mechani sm
Three hook nenbers 455§#§“grovi ed if %he enbodi ment shown angiare

e :

spaced at equal inf& |1 %hg” t%e gEnhesgmple, an axdpligniftt ng
As shown in Filgkchd mdbdr f40 examphatelateh arRiber movementdGdlas dvseednd

end 42 that is,configured with a cam. receivi mepher 46 for

ongagi ng the thEstERRiamt Wi Plbid gpolp§iten fotHed &y shiorefyer
recei viipg menher, 46 ishaddin in EDRf i QUESE &Rahbak,r @arii FF of waAENbDEr 38
results in axkg% novement, of #a%ch nmemper 40 as can1q?nber 38 rides
al ong the und@faSRRGESARAEE F1RSnf P eERFPEAY IRefifSPeRger 22 is A

nmeans i s provisdadidtlly iesd ged henl at ebrregbehding C-tagaRiNS44 ,a4@ich is
ptigtiet SURARUICIE 1R, 00 VY-S VR . AL O M) R
and shown in As showr din ZFig@r Bxabpteh AefiBaRs 400hay aji Nk4dE drd Mook
et PRI DA T By, T T F T S
Fig. 3, at |easigayee 4 tdi¥ebaser anfading ook member 26 to
- respectively lock and unlock the locking mechanism.
Three hook members 45 are provided in the embodiment
shown and are spaced at equal intervals along the length
20 of latch member 40.
As shown in Figs. 4 and 5 for example, latch member
40 has a second end 42 that is configured with a cam
receiving member 46 for engaging the first cam member 38
of star cam twister 30. Cam receiving member 46 is
25 configured so that rotation of cam member 38 results in
axial movement of latch member 40 as cam member 38 rides
along the undulating surface of cam receiving member 46.
A means 1s provided for biasing the latch member
against axial movement, which axial movement is produced
30 by rotation of the first cam member 38 to ride on cam
receiving member 46. As embodied herein and shown in
Fig. 2 for example, a means for biasing the latch member
40 against such axial movement caused by rotation of the .
first cam member 38, can include a compression spring 47.

35 As shown in Fig. 3, at least one portion of spring 47, in
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8 this case a first end 48 of spring 47, is fixed agai nst

axial novenent relative to the rigid enclosure. As shown ' “ in Figs. 3
and 4 forw®QImPe4e, anot her portion of spring 47, i n RGAES98AMTa
second end 49 of spring 48, which 5 second end 49 is disposed oppesite
first end 48 of spring 47, butts against a retainer 25 connected to
| at ch menber 40. So configured and di sposed, spring 47 biases |latch
menber 40 so 4s;40 L Ne h ogked £pQSiLi-QN, - MWhisCh ¢4 i ected
as each hook %gl e?gﬁga%ffifg?%h&r}én%gr ong?gﬁn%ﬂ 4erig§;sesflixtesd & afiég)%ndrng
mat i ng hook meiRt mevement relativghgo| e g aist leadlomuofe t hdspraduwmim

i nvention : t her_inchu A cbushi g, 9 iJ¥ Fi.gs. and
5, a spin bushi n%i(g%' dgf?fﬁ'gshagggc%ﬁéﬂggieél %}?‘og%teen i ng ¥ Id¥ Bfting
cylindrical | yA'5haprdtinbsbezstani agcantli ead &9 oF1 sprdrg ¥8, whigdcond end
52 di sposed q ite e hi st : i i qﬁg: spi n
bushinSPSO i§R$%?%§a.+€ %%[gébggggoseésOi?%%%ﬁﬁéﬁ%ffq %HFLgﬁﬁﬁ%%rloH§§ ace
of the rigid &hcllogtfe. against aAsrefewnein 28 gomiecdesbiid dat@p msfmbsgst n
bushing 50 is - D48, ERURL p I qugi [

t hrough 20 40%hes%u?gﬁkgg?*ggfaggsgéﬁgggggg.gﬁ%%?ﬁ%%%4 'S H%gé to

a groove 53 (Weémpes)4@rsondsthe rtemeanf dnertde dfoaksd positiorhustiiimh 50 and

butts agai nst; { hoekOLEL OﬁZEQEhOBQUri&iegLe er ALY 1"&2&#& ngﬁnﬁle%pedbser 22,

which is the Tnteriror o I'd encl osure, OWS spin

bushi A 50 t engrgee L26s corfespbpdinghimattimg dyverk mpriben &6 .outer wal | of
di spenser 2 i i j I 155t &G of spin
bushi ng 50 ?rsledllgcoérelg gggﬁén?%%%gn&}@a%rr%et Ee l?%Vrst eolr% 31 of

star cam twi sfertl3er Mpcikdas gappinhbeishdings mifs lav@0 in Figmould 4l 1/ 16
ooty v P TRLBERIR 86 RSR  sepop AN ARG 10
bushi ng defi neglamdricallyaghapeq senbedi hgwabrd opst mpdAl end faorns a
Sooords oo | SEFSEASGHISE B ofBsBIOMECh O it L RS AP
in Figs. 3 and 5, spin bushing 50 is rotatably held by a
retainer 27 in the interior space of the rigid enclosure.
As shown in Fig. 3, second end 52 of spin bushing 50 is
nested in a countersunk portion of an opening 29 through
20 the outer wall of dispenser 22. Retainer 27 is fixed to
a groove 53 (Fig. 5) around the circumference of spin
bushing 50 and butts against the interior side of the
outer wall of dispenser 22, which is the interior of the
rigid enclosure, and allows spin bushing 50 to rotate
25 freely within the opening in the outer wall of dispenser
22.
As shown in Fig. 3, first end 51 of spin bushing 50
is disposed apart from and facing the first end 31 of
star cam twister 30. An axial gap, which at a2 minimum
30 should be 1/16 of an inch, must be maintained between the
spin bushing 50 and the star cam twister 30. As shown in
Figs. 3 and 5, first end 51 of spin bushing defines an
axially extending seccnd opening 54 that forms a second
recess therein. As shown in fig. 3 for example, second

35 opening 54 is aligned with first opening 36. Moreover,
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9 as shown in Figs. 3 and 5, the transverse cross-sectional

shape of ¥x#W0Hpening 54 is configured so that it can PCTRIS98/13347
non-rotatably received within the star-shaped cross- sect i onalk -shape
of the first opening 36 of the star cam5 twister. In other words, a-
key 55 that is configured wth the sane transverse cross-sectional

shape as seco bk 5 S e be_inserted . nt
first o%%nisrkllé’w%qgﬁ?ll% 'd%no%&?cr?o?ht g@?yt%\ngﬁﬁi"%%ﬁ ?tro%%erﬁeﬁ%‘@ﬁ -
of star cam twihgper d0.sqgencheoramely nbhtishoonfigured so siadr dd: apx,
star geonetry;ha e f I : o] L.n , a .

o RRET NNy W cdled! iftnin theBRANSnIRe U DL

conpl ement ary squar e ge has hé 'secondopeni ng 54
and for the kepd33onal shagmwenfrthetfitrstooperisgt 36yodetimet ISitexr amn d be

used to ' t SR £f For aggl n.equl . 5
trranglg-apengégggﬁgeone ry c&ﬁf%gﬁgshsgdkggrg?hghﬁ?r%g %OB%E%ﬁg%E%ing 36,
and a conpl enenxittdr \ChegHdesg dizdnsvensyl eross-secyéoneflr ghape dshesacsmd f or

t he second opepi 4 d t e 5 : . i on
axi al anenenggﬁggt eqﬁh(:é%mﬁﬁﬁﬁa%% gﬁag ¥a§e?80%?33 §38r&ﬁﬁgb§%§%e

t ransf or mat i owpehimg 36 and hgpkd ardonadtabdblyf wibhbihofhivsg weEMETics@6 rom
| ocked to C#‘a‘?ﬁj ﬁpﬂ" | ers Wi 3

retainers 25105%;“%%? atc ng#%gfs%b, g%n%?%s%%gédg%gbkgS%%%B’ %27, spin
bushi n050, asduesedcBreR.c stowgeenanryssasbbgedschoseneom thieg. fixrst
Except for th A =l l s _ar d,w thin
the rigid str RS p® el & ol enenpaf0 BAIERE. cBLRCERY B8 e

t owel dispensaxsed for thghesardnd expestugsbif and 6brt ibenkelyafiSsm i s one

gi rcul ar'Shapﬁ%@% d c?ﬂ%f%&ﬁpi%ﬁeﬁ?é?ybgé%ggrﬂs %%ulél b‘@hiu@%ci‘at?o a
quar e t hrough "hol e 54. e spi'n bushing 5 I's hel'd Securely in
pl ace by ret aiawdried® vilthisandeeffect. oPeni agadplen ehe egudlleeral?.
el e e Tne t I e, sead SqEOEELD EOLILTDL §RLH o el Eh G c"
axially in |icpeniyg i, grdeal cpuplenentaayf enstiletiérdl triangle
geometry could be used for the second opening 54 and for
the key 55.
 In operation, axial movement of the latch member 40
20 selectively produces the transformation of the
operational mode of the locking mechanism from locked to
unlocked and vice versa. The star cam twister 30,
retainers 25, 27, 34, latch member 40, compression spring
47, spin bushing 50, and key 55, are shown in an assenbly
25 view in Fig. 5. Except for the key 55, all of these
components are enclosed within the rigid structure 22,
which in this case happens to be a paper towel dispenser.
The only exposed surface of the mechanism is one
circular-shaped second end 52 of the spin bushing 50,
30 which has a square through hole 54. The spin bushing 50
is held securely in place by retainer 27 within the
opening 29 in the enclosure 22. However, spin bushing 50
is able to rotate freely a full 360 degrees in either the
clockwise or counter-clockwise direction. Located

35 axially in line with but spaced apart from a first end 51
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10 of spin bushing 50, is the. star camtw ster 30. . The- . first

openi ng 3?%9§w&%@§ camtw ster 30 is positioned such § B35t ar
geonetry lg. 5) faces toward and axially aligned mnth tﬁe square

t hrough hol e54 of spin 5 bushing 50. The second end 32 of star cam
tw ster 30 contains the cam nenber 3B, which engages the cam

recei ving nmenber 46 of the |atch nenber 40. The retainer 34
hol ds t he stapfcapinwbsisdin®0 50, is Herusdy oamhtwisheredfhoslhe 22 and

precl udes st ar, . St i % b o the
encl osure Elggghégfﬁén' @E gﬁﬁﬁ¥%£ é?ﬁﬁgﬂg%%g? ?ﬂgﬂée#g%%géxgﬁhalloms
star cam tw ssech3thag ﬁ@ﬁaﬁ@&ﬂxﬂﬂomatrzehfial 5ki §ages towarflubhd360

degrees, eith Eu%'lqg(‘.éﬂﬁl‘?gg%r %ﬁ%&ghélé’@%%tethjf*o?%h ndNEBsSYp) gﬁéﬁd to a

torque of at east uerequire o effect
rotati oh of sbashdam 50. Thenissaamderd 32 fehcstan oamt bhwigteengfh of the

conpr essi on SRy thlﬁg gﬁy<g%ng§&g%%%fé ig%ﬁféﬂyeggégg%thaig force that

governs how nmuch tTorque must BWace | at ch
menber 40. 20rece1v1ng mrnéqmr dtte afhechot hatomaherbeki A§. nechani sm of t he

present invention, g%elJé rf[gihd c%§dt}'1é“§t£? ecSR Pwister 3BUShing 50,

whi ch has a through oIe ransverse cross-secti onal
shape and si zeestirely k@;ﬂﬁ@ the enclwmhreh&k@ydupsec@udeansyarmcemt he

secondy goeni g, 34:8l 39 sronf NeoPl HAVSILAG 201 £0LE" LB3LhhCKRY SR

ani’'sm ecause on Spin
bushlng 50 mnbhdrﬁh&t@plﬁhbu@aﬁﬂﬁi5ﬂwt Bewéver hethe retalnaseBﬂedlémwally

until the keyshbktc%ﬁ Eaﬁ?féyxggng abo%ﬁ Egré%ggggﬁlggl§6 of star

camtwi ster 0|n ) i NQ Caltsé the
square cross full 36§edﬁqmeaﬂ,t&m&h@s/eibcbwa$eghr|cgentewrchogh31eh t he

ht bl hj t t t
300 At "thi s pare. B e PR G A0 b e 10858 8 spotog, “RE,

respectSto st amogah Ol SOOTBO, reani zedsto efrfﬁchunvtetqge gf abgm cgm
in-1bs wll r%mts%etrh%OStl%r C¥lnction of the strength of the

compression spring 47, which applies the axially directed
force that governs how much torque must be applied to
axially displace latch member 40.

20 To operate the rotational locking mechanism of the
present invention, the key 55 is inserted into the spin
bushing 50, which has a through hole 54 matching the
transverse cross-sectional shape and size of the key 55.
With the key inserted only into the second opening 54 of

25 the spin bushing 50, rotating the key 55 at this point
will not unlock the mechanism, because only the spin
bushing 50 will rotate. The key 55 must be further
inserted axially until the key hits the star geometry of
the first opening 36 of star cam twister 30. At this

30 point, rotating the key 55 will cause the square cross
section of the key 55 to align itself with one of the
eight possible squared mating positions within the star
cam twister 30. At this point, key 55 will become held
non-rotatably with respect to star cam twister 30, and a

35 minimum torgue of about 6 in-lbs will rotate the star cam
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11 Wi 536864530 and thus allow the rotational |ock mechagirfifgosnsasr tO
beconme unl ocked and accordi ngly unl ock the encl osure of the _ .
il lustrated enbodi nent. To understand the tanper proofing
features of the 5 i nvention, consider the following. Once a woul d-be
tanperer determ nes that the spin bushing 50 is the access point for
t he | ocki ng netWasitem 3Ohendaiarsera g the retgtienadl dokk mechasHzam sm-

.-~

by appl yi ng aniaxj IJ LR | t 0 0 ' of
the spin 10 t§u§%%h§e5 Floﬁ%§%€er, t%é??éﬁ%@ gY'Qﬁéég?ogﬂ a%ﬁ?qg%qﬁgua
t he intended uffotkendldmsératebenbodinert spi n bushing 50 with

between the spin bushing \d star cam . r
transm sBi on ofinvenidosnalcomstidar tBe Lellowingti ofareengagakaTdeet neen
the tvo componeghiperer determindd dHif: l@BCLBin! BRERTnG LAPEILLRD] oct
such as a en, pencil or screwdriver ade into the square-shaped
openi ng 54 of skeess PAdhifey Shankeebing esechanipmn the tampesiemgiay he
same futile ef 1.S . R ' :SRIR..b [ 0 does
not cause rot a{t:? ntgf uﬁ%l%@;kfg%xe %&éggﬁg?bﬁs?g#}fgéieT%Pslé?z}r?gq'l}ﬁef fective
result occurs dpsected foras dinp diye obgeerd| apgainghdd oife thsersipig: 54
into th is in ohj b | I
t han thgoopeni %1)6’1% i?ﬁgﬁts?g U t Vee]_;s'pi%h%ugﬁrlnﬁéggﬁ, Qnggt%}gﬁe?%ﬁ%zst S%%eﬂz_ﬁ;e
shape, wl | the inkepslsst wnioaking| effeotigh Rptaspng Fhshismgrodusiuing f
axi al l'y-direct 0 owar. SPy shj ' :CORY, | ||
make contact V\n%'([éh%[lft‘ll:lé_l s%tntfr Vé&éa%r%%\?st%ﬂpw ?beggééHg\?/gvesP,ﬁswc%i?%e %Q)] ect
is smaller thafhehexdedompmBPetvwagienthy SRinnburbisg $0b@sid Hfw0,cam
rotation of Saifiseer 3PRARledd ROt ALAONIEL bR 8293ER IV ARAL 1A
| ocking positions in the first opening 36 of the star cam tw ster
30. ThelStar carhat irsiadrianaduiendagement ceetvpen the twexgempsinantshd shape
of the key 55. Thus, ' 3 bie | [ r 14 hin
the first opening 3g%]tﬁué AR AW 3Borce8PheehpWirkly %'b’f@d’c R GMd

pen, pencil or screwdriver blade into the square-shaped

one's finger sinpl yT(;Oh?,h%stéér%glépéﬂh LS OF Epo?%irsx?efe§§%5?e§i/g>l§ts e

opening 54 of the spin bushing 50 and rotates the spin
bushing, the same futile effect is produced. Rotating
20 the spin bushing 50 does not cause rotation of the star
cam twister 30. This same ineffective result occurs upon
forcing any object larger than the opening 54 into the
spin bushing 50.
Any object which is smaller than the opening 54 in
25 the spin bushing 50, no matter what the shape, will
successfully travel through the spin bushing 50 and, if
axially-directed motion toward the spin bushing is
continued, will make contact with the star cam twister
30. However, since the object is smaller than the second
30 opening 54 in the spin bushing 50, rotation of said
object will not allow it to engage into any of the
locking positions in the first opening 36 of the star cam
twister 30. The star cam twister requires an object the
exact size and shape of the key 55. Thus, the tampering
35 object will simply rotate within the first opening 36 of
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12 the star camtw ster ‘30 wi thout rotating the star cam

tw ster. Awobsomas onal forces that can devel op, woul d PCTRISINE3347
substanti al enough to overcone the rotational resi stance suppli.ed by
the conpression spring 47. 5 The gne result occurs with an _
object that is smal l er overall and ot“different cross section than

t he ope 4 in the_ s u n one _edge.th

sane size of tﬁ:é‘eg %ﬁ%g‘:‘_‘gﬁ t sg& n€$ gﬁgPangOEﬁ?ﬁLBg the Sta&r cam

st r?i ght bl ade tsgirsavet J V%prfrhmmﬁalUﬁbrkﬁbyﬁnatlean deszeﬁ@libgubﬂ{?lﬁlaDEd
t ool . Il ngorporati e spiLn bushing 50 toge r, W

the uni quely pd§t %%e%%%%%h?? %‘dgét 159 83%’:?@)%& gpe ota l@@a\%i thits
first openin? %&%fsmanpéisﬁ?pfiéd bpnbhélbbﬁprﬁssionWBFhiEhe49eC0nd
opening 54 o ushi 50, _the | ockjng 15 A ani sm.of 't resent

i nventi off resists bgﬂﬁﬁ RO K %Pf% gccu5§ Eﬂgﬁnﬁﬁnggéﬁﬁgr W th the

i nt ended key S5snfeeMieng overall tdxedcofr@spoadeny geosst B¥ction than theMile
a preferred enmbodi nent ig:Ihe i nventi
e

n _descri bed
speci fic terms °RUtHY Hpt i FRID usgngrSPIPHgtgﬁFl9§epﬁpﬁﬁs$§%nny,
and it is to besame s:.zejrwlmﬁwoabéﬁmgcaangeAnaaﬁampaeaWbma my ke figde
wi t hout departing fromth Sco cl ai ns.
2 The i 1T et r S5 v RNk a0e et SWBE 19k r O BPHRYRGS U eﬂm'na
bushi ngiand t heSitatgwled® 2Shaped t¥bsler are shomn functioning with a
rotational | ocking es crlbe |n nor. detal

application serial MY fﬁﬁ?ﬁﬁpﬁﬁgﬂnﬂh¥gﬁ ?glﬁe Bﬁblng 0 tpge

herein by this tief areinpes 1l Hoyeyetidhed and coﬂﬁyghkidofsthhe&%n@(tm@t%ﬁ S
can be applied to ot,her rotationa

These new rﬁﬁﬁs;1ﬁiﬁeﬂ?e%t??v3%y8ﬂvbﬁgtﬁg gﬁ%&?&h%ﬁ%ﬁ%%éﬁif.
mechani sm excegiti htoagteddied uspewinghb4 appr buedikgy 50, the (bickin® .
explainq% ab@wigcraﬁ¥%ﬁwgflthe present invention resisté being unlocked
by any means other than with the intended key 55 having
the corresponding geometry.
While a preferred embodiment of the invention has
been described using specific terms, such description is
20 for illustrative purposes only, and it is to be
understood that changes and variations may be made
without departing from the spirit or scope of the
following claims. In the illustrative embodiment shown
in the drawings, the spin bushing and the star cam
25 twister are shown functioning with a rotational locking
mechanism, which is described in more detail in
application serial no. 08/534,179, which is hereby
incorporated herein by this reference. However the
novelty of these components can be applied to other
30 rotational type locking mechanisms as well. These new
components prevent activation of the rotational locking
mechanism, except through the use of the approved key

(Fig. 5), as explained above for example.
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13 T IS CLAIMED | S: : : 1. A tanper-resistant

| ocki ng necﬁhﬁ@ >t or restricting access to the iPCBUSEs/18pRCe
of arigid encl osure, conpri sing: i st atStSEefam
twister defining a longitudinal axis, 5 ;3 said star camtw

defining a first axially extending - menber having a first end and
a second end dwERDSES CLAIMED Is:0pposite said first end, said first end of
said star cam twster being configured with an axially extending
first openi ng*hhETRE L T &S tamdp b ¢ k bins Ve cleani sms £sect i onal 10
shape, said serestlrtoding satdsst 8o &ME WA o P& e of Fégléonflgured
wi th an axiall tendi ng first ¢am menber, Fd®s o
twi ster being ¥%5§?55F9 hE?Bths%ﬁé |nter|or space of the rigid
encl osure, said canan®bhercam twister @@ﬂ%ﬁ gﬁﬁﬁf ﬁgﬁglmgra cam
receé vi ng nenber wher eby rotation o ai

ef fetts opemrﬁfl&.Star CamoFW%ﬁEeFoé@ﬁyyhﬂgﬂﬂﬂﬂxwﬁtamﬁ1ally extendlng a

spi n bushi ng, mnmbﬁmavafhgnglpgtngnaota Siakg Ysecond end db%% ﬁ t he
I nterior space_of the ri sal g

encl osur e,
defining a secdRP 3k ?% Sx?éﬁﬁFn@nﬁenﬁéﬂ-dZOflrSt emhaa/f nepibdf statr easd and
a second end ohvsmwd BODR§i E6nfigured withdih fd)[lsatll%d% é&k&é& P; Ryshi ng

aII ext endi ng second openi avin erse
gfggging an &g %&ﬁn?iﬁ%ﬁgsﬁaﬁEaFﬁ§Pa§§ﬁ &;anﬂvenﬂ&uqﬂﬂg5¥seetueﬂa%nth|n
saild star- Shamﬁpﬁaﬁ@%é@é‘ﬁﬁ éﬁépgfogagﬁ' & iy %an‘?ﬁ:w1ster }eé%eﬁrx]ﬁ'%ngb()f
said star camtw aid first end o b g being
di sposed apart %‘%’rﬁ‘b‘?ﬁf?f"é’cﬁhga%aﬁﬁlally extendmrgstfle:r&t Oiamandnlsénr cam
twister. said star dam ﬁhﬁ?@@ﬁnbéﬂhasrF%dHéﬂqg;hefd”tﬁ“%hconpr'5'”9

| at ch nmenber havin %onflgured
fo a6l oct ] vel y AR FHRAGH SEhoHEe BLESEKenclosure, misbrcdm mempent | vel y
Iock and unl oteirte dorcki ik dd for en&g&hﬁal§nhaﬁay%éé¥#¥higﬁgﬁ§ haV|ng a

nd end beln% configured with“a camrecelving
@ i vi ng saj d'hereby rthﬁ% FatfhEirst cam member effects openlng

of the locking mechanism; and
a spin bushing, said spin bushing being rotatably
held in the interior space of the rigid enclosure, said
spin bushing defining a second axially extending member
20 having a first end and a second end disposed opposite
said first end, said spin bushing defining an axially
extending second opening having a transverse cross-
sectional shape that can be non-rotatably received within
said star-shaped cross-sectional shape of said first
25 opening of said star cam twister, said first end of said
spin bushing being disposed apart from and facing said
first end of said star cam twister.
2. A mechanism as in claim 1, further comprising:
an axially extending latch member having a first end
configured to selectively engage and disengage a hook
member to respectively lock and unlock the locking
5 mechanism, said latch member having a second end being

configured with a cam receiving member for receiving said
first cam member.

T ) Y O
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14 3. A nmechanismas in claim2, wherein said cam .
menber ang gam recei ving menber are configured so Pcnm$mh9ﬁ¢
rotation o alé first cam nenber effects axi al novenent sai d
| at ch menber. 4. A mechanismas in claim3, further

conpri si ng: a neans for bildsing said | atch nenber against’
axi al novenent upon rotation by said first cam nmenber.

5. A nechani sm as3in chamgchanisar &ish igaicl afgmriy, wherein SM;@ bamsi ng -
sai d Iatchlggg?ﬁﬁ §g§hHSEa§é'% mmggﬁgyvrng member af@cé %@réarégg

havi ng at one portion fixed agal nst_ axi a ement rel ative
to the rigid thatosaration of said firsts cam\ mémnfhelr eptfestscaniah a

tanper-re3|stﬁggement of s HBthQ ¢yreghaid,sm for restricting access to the
i nterior Space of encl osure, conpri sing: a

wal | defining the Aigi dienecbapiemarad siuy LAt ny Sfturther compriaiagkor

th f; ' I
i ("OTeOl zmeaps for plaSiuily AN A (EHEL Modh OB
menber havi ngmavemest vpdnanetatdesomy eridlifiosedcam member. opposite
said first end, San fi ?ﬁs}ne‘éﬂgn?. mS@sd ﬁ'f aélé:ﬁﬁné‘o whereln é?ﬁ.ﬁtﬁéaﬁgl ng

configured with an’axi a y exten Ing fi eni ng having a
st ar - shaped t fansbansangr §§sdsé@tt{cclmmember agalnst‘sh@pealsrawes@nbnd end of

said star e f X ext endi ng
first cam meg%ﬁ)é’lﬁﬁgé 4 'sBang thIna?r agtg%%agmé*é?%}&" %gf?lgt g?l:%%‘y held in
the 15 agahneri emgﬂam@vgmeﬂmjmﬁdaw@amj Wt | rbfidhencigsdre.

encl osure, said cag nenher.; 9ét|on saldqﬁﬁhpr qaﬂﬁgéPgre51stant a cam

recei vi ng nenber mhereby ro rst cam menber
ef f ect s openi hgcktnghmecdekiisg rf@@hanﬁsﬁmcammg access to the angprhor

bushi ng, saldaégbg Q@SQQQQ P@u%% 5ﬂé§ﬁﬁ&f§&ng held in the interior
space surroun y 'S rigid enclosure, said spin
bushi ng defi ning aas@aéﬁddeflnlng theamnaqllcy &Ixt kel ng Mbeurnaundgna

firgt end and ﬁesﬁﬁggglor space tﬁgygégsposed opposite said first end,
said spin busﬁ 5 fining an axially extending second opening

havi ng a a star cam twister defining a longitudinal axis,
said star cam twister defining a first axially extending
member having a first end and a sécond end disposed
opposite said first end, said first end of said star cam
10 twister being configured with an axially extending first
opening having a star-shaped transverse cross-sectional
shape, said second end of said star cam twister being
configured with an axially extending first cam member,
said star cam twister being rotatably held in the
15 interior space surrounded by said wall of the rigid
enclosure, said cam member being configured for engaging
a cam receiving member whereby rotation of said first cam
member effects opening of the locking mechanism; and
a spin bushing, said spin bushing being rotatably
20 held in the interior space surrounded by said wall of the
rigid enclosure, said spin bushing defining a second
axially extending member having a first end and a second
end disposed opposite said first end, said spin bushing

defining an axially extending second opening having a

RN O
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15 25 . transverse cross-sectional shape that can be_nan-
rotatably“?%%ﬂwgﬁh Wi thin said star-shaped cross- PCTASPY L1AT
shape of said first opening of said star cam twi ster, saird fifst
end of said spin bushing being 1§ sposed apart from and facing
said first end of said 30 star camtw ster. 7. A
neghani sm as tPafik@else, chrdslsheletBMNdSigkipe that can be noa-door defined

in said wall and haying an interior ., . surface facing the interior
space when cl 58E8taR4Y rgGeived within spid $tarashpeadt CERESRook nenber
extending fropgegéidnad shape ofl He£ld OFi s f@S@ring of said star damaxially
extendi ng | atch, nmenber havi a first end . . configured to

sel ectively ehfa§&eindSaitSerddss £hd 91€o‘~’kald Spin bus%ﬁﬁegeﬂé‘g
respectively Hoskosed @pa@ek fidym |aekif-ing said fifBEhanuseyr saliék | atch

menber having a second end being 10 configured with a camreceiVving
nmedBer for re§§?§iﬁ§m$§W&Ster- _ first cam nenber. . 8.
A mechani smas in glai Ma7 meWh8igh e diaMain 6, furtABFDebmpRd sSdigt cam
recei ving nmenber are configured so that rotation of said first

cam nenber eff ect s 2afPRF defined in F{aidialbiardi pavapghapedpterior

9. A nechani g{ixZacen falcang &hd Urtheri $ONPBASE "Ghen closed, said ddJans
for biasing said |atch nber agai nst axi al novenent upon

2 rre . 3
rotation by s@rdining: atahedsthane hook member extepdimgndERENiSSH%Ss in
clagm 9, where¢hBesdbd FRFFace; for biasing said | atch nmenber

agai nst axi al novenent, . i ncl udes a spring having at | east one
portion fixed an aXlﬁiiﬁl%ﬁt%ﬁﬁ%ﬂgr%ﬁ%ﬁ%ﬁ%e$%F5th981P6 hé&imst gnd

encl osure. configured to selectively engage and disengage said hook
member to respectively lock and unlock the locking
mechanism, said latch member having a second end being
10 configured with a cam receiving member for receiving said
first cam member.

8. A mechanism as in claim 7, wherein said cam
member and said cam receiving member are configured so
that rotation of said first cam member effects axial
movement of said latch member.

9. A mechanism as in claim 8, further comprising:

a means for biasing said latch member against axial
movement upon rotation by said first cam member.

10. A mechanism as in claim 9, wherein said means
for biasing said latch member against axial movement,
includes a spring having at least one portion fixed

against axial movement relative to the rigid enclosure.
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