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Security bars may be used to cover windows and doors to secure a building. For example,
U.S. Patent No. 5,957,181 (Cohen-Ravid) discloses a security bar assembly that has a plurality of
bars extending across an opening. The bars have ends that join to drive chains with bar ends that
cooperate with chain links to drive the bars. A drive mechanism is disclosed that moves the drive
chain such that the bars slide, and therefore cover, the opening. A variety of alternative security bar
installations may be used, in which an endless loop drives the security bars. In such installations, it

is desirable to provide a lock that secures the security bars in place once they have been lowered.
SUMMARY OF THE INVENTION

Embodiments of the present invention provides a locking device adaptable for use with
security bar systems. The locking device may be adapted to inhibit the movement of a drive loop
which is operably connected to a security bar drive mechanism. The locking device may be adapted
to engage the drive loop chain in such a way that when the security bars are closed, an attempt to
open the security barrier will cause the braking device to engage the chain, locking the drive chain
to prevent movement of the security bars. The lock of the invention may also be adapted for a wide
variety of alternative locking or braking functions, hi some embodiments serving both to lock
closed security bars against an opening movement while also providing a safety mechanism that
locks the bars against a closing movement when an object, such as a person’s arm, interferes with

the closing movement of the bars (to help prevent injuries caused by movement of the bars).
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An endless loop, such as a chain, may be provided, engaging the drive wheel or alternative
.means for exerting tension on the endless loop. In some embodiments, the endless loop may be
adapted to be driven by the drive wheel to move a device, such as a security bar, connected to the
endless loop. A guide may be provided, biased against the endless loop at a position spaced apart
from the drive wheel. |

A lock may be provided, for engaging the endiess loop to inhibit movement of the endless
loop, the guide being positioned to bias the endless loop out of engagement with the lock when the
endless loop is not under a locking tension, such as when the endless loop is driven by the drive
wheel. The lock may for example be actuated by a force applied to a device connected to the
endless loop when the drive wheel is not driven, or when the device is urged to move more quickly
or more slowly than the speed conferred by the drive wheel, so that a locking tension is applied to
the endless loop. The lock may accordingly be actuated when the force applied to the device urges
the device connected to the endless loop to move against the resistance to rotation afforded by the
drive wheel. In alternative embodiments, the resistance to movement may be provided by a clamp

that engages the endless loop, a sprocket
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mechanism, such as a drive wheel, at a first portion of the loop, and engages the lock at a second

portion of the loop. The lock is engaged when force is exerted on the loop by the device towards

the tensioning mechanism, so that the second portion of the loop is subject to sufficient tension.

In accordance with another aspect of the present invention, there is provided an endless
loop lock comprising, a drive wheel adapted to be driven at a drive speed, wherein the drive wheel
has a resistance to rotation at a speed different from the drive speed, an endless loop engaging the

drive wheel at a first portion on the endless loop, wherein the endless loop is adapted to be driven

~ by the drive wheel to move a device connected to the endless loop, a guide biased against a second
portion of the endless loop at a position spaced apart from the drive wheel, a lock for engaging the
endless loop to inhibit movement of the endless loop, the guide being positioned to bias the endless
ioop out of engagement with the lock when the endless loop is driven by the drive wheel, wherein
the lock may be actuated by a force on the device connected to the endless loop, when the force
urges the endless loop and the device connected to the endless loop to move against the resistance
to rotation provided by the drive wheel so as to exert a tension on the second portion of the endless
loop, and the tension on the second portion of the endless loop is sufficient to displace the guide so

that the endless loop engages the lock.
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tension, wherein the lock may be actuated by the application of a force on the endless loop, the
lock being actuated when the force urges the endless loop to move against the resistance provided
by the tensioning mechanism so that the locking tension is applied to the endless loop across the
guide, wherein the locking tension is sufficient to displace the guide so that the endless loop
engages the lock.

In accordance with a further aspect of the present invention, there is provided an endless
loop lock comprising, a tensioning mechanism for exerting tension on an endless loop, wherein the
tensioning mechanism cooperates with the endless loop so that tension may be applied to the
endless loop against a resistance provided by the tensioning mechanism, a guide biased against the
endless loop at a position spaced apart from the tensioning mechanism, a lock for engaging the
endless loop to inhibit movement of the endless loop, the guide cooperating with the lock so that
the lock is actuated when the guide is displaced by a locking tension on the endless loop, wherein

the lock may be actuated by the application of a force on the endless loop, the lock being actuated

-3a-




24 March 2005 engaging the endless | oop or alternative neans for exerting
tension on the endl ess | oop. The force applied to the device exerts a

| ocki ng tension on the endl ess | oop, the | ocking tension being between H e
device and the drive wheel (or clanp or alternative nmeans for exerting
tension on the endless |oop), so that the | ocking tensionokfRxSp§Ld
across the guide nenber. The endl ess | oop thereby engages the | ock when

the | OGKicAGhd ﬁfb’%h@gés e dnhRssSIB6Y %Sémteog@mgtahéfefs&me%waeq W PleaGEnibde
gui de (which may detected by a detector to provide an indication that

the | oéWChﬁa%SHb@ethat ﬂafclpelalege@ﬁ\swrrnﬁ errdigg iyiberaniespoop gerossiibe gude, wherpinile t he

| ock MayckifpRMRRN iTFRERMBND dRblatd\Be SN S38at tHeQRMess ?o%p eRedobE&nese of splines
on a fixed gear that engage a charn. Alternatively, %e engagenent of the
endl ess | oop by the I ock nmay serve nerely to inhibit the novenent of the
endl es PRIPFDESCEPHIONTTF kA Ranelsf ect | n sonme enbodi nents, the | ock

i ncludes four elenents: an endl ess |oop, a nechanismfor tensioning the

| oop, a device attached to the |oop which nay be used . to exert force on

the |oop agahudst istdBork BESHRINDNQY bES thelifly bRENIARBLPRY HRGAARISMAN a

| ock or Iockln menber which is_  engaged when sufficient tension is applied
to the e pbaEhYaYES in side chawmels arpvided onibe pidesiof Hie vdudaw- as a dri ve
wheel , at a flrst portion of the |oop, and engages the | ock at a second
portlon of the loop. The |l ock is engaged when force is exerted on the | oop
by the devi & fondy aPartiple brokas pwaY ﬁ&nmaﬁﬁm pagon whe sepisits BEOWE porti on

of thechanm ls@wsﬁgbtheqﬁteﬁ& oFWf drafrle® B}t WhitR$heObhds lob s@BEQT BhaN&E Whihll, ot her
aspect of t present invention, there is provided an endl ess |o0op |ock

conpr i SFHEY 'é?r%i PreVRIOWA JB | PaERh Stostsacon avith apesh ohtheaends jof dhes prewiity tafver ei n
the dric¥he¥B®Rlan chdSss fop 8RIISHARE & driQed BiAldvenadl. a speed different fromthe
drive speed, an endl ess |oop engaging the drive wheel at a first portion
on the endl ess | oop, wherein the endless |loop is adapted to be driven by
the drive wheel to nove a device connected to the endless | oop, a guide

bi ased against a second portion of the endless |oop at a position spaced
apart fromthe drive wheel, a lock for engaging the endless |loop to

i nhi bit novement of the endless |oop, the guide being positioned to bias
the endl ess |oop out of engagenent with the | ock when the endless loop is
driven by the drive wheel, wherein the |ock nmay be actuated by a force on
t he device connected to the endl ess | oop, when the force urges the endl ess
| oop and the device connected to the endl ess | oop to nove agai nst the
resistance -to rotation provided by the drive wheel so as to exert a
tension on the second portion of the endless |oop, and the tension on the
second portion of the endless loop is sufficient to displace the guide so
that the endl ess | oop engages the | ock. -3

-3b-




24 March 2005 In accordance with yet another aspect of the present
invention, there is provided an endless |oop |ock conprising, a neans for
exerting tension on an endl ess | oop, wherein the nmeans for é?ﬁek@% gzugﬁ
tensi on cooperates with the endless | oop so that tension may be %I to
the endl ess | oop against a resistance provided by the neans for exerting
t ensi on, wooprbe bi ased agai nst the endl ess | oop abCHC/O8i3s on spaced
apart fromthe nmeans for exerting tension on the endl ess |oop, a |lock for
engagi ng the endless loop to inhibit novenent of the endless |oop, the
gui de being positioned to bias the endl ess | oop out of engagenment with the
| ock when the endless |oop is not under a |ocking tension, wherein the
| ock may be act uiged 3iya paveally ppkincaky plan déw of 4 lottce patiort éfe semdiyess | oop, the
| ock being a ed . f.orce s the endless.|@qop to nove agai nst
t he resi stan%ég{g% oV é%@%%@teﬁgﬁgﬁg?mg%éﬁc?‘%efl%snogls’% ¥n the endl ess
| oop so t hat bardree lepinkd, mgthtilenbainihat connagploitiededueityt Haes shemcingaginglhoop across t he
gui de, wher gj i i i ufficient . to displace the guide so
Phat ot he. erirube R el 8 B Bnda B4 ol s8Rk bl SURR BE°S1 T “anot her
aspect5of the present invention, there is provided an endless |oop |ock
conprising, a temsioni. ismfor _exerting tension .on.an endl ess | oop,
wherein the tens?%ﬁ%ﬁﬁpgg %ﬁ?@%?%%%%@?ﬁl da ﬁ"f"%‘eﬁﬁ?%g% | oop so that
t ensi on may ddlesspipichain canpected do mrdlrigstss, with heatrainel Sisteacdte s witdamce provi ded
by the tensiﬂﬁgng mechani sm a gui de biased against the endless loop at a
position spaced apart fromthe tensioning nechanism a |ock for engaging
the endless |l oop to inhibit novenent of the endl ess | oop, the guide being
positiponed to bi endl.ess. | 00 ut_.of enent with the | ock when
t he e%@l ess Iooph@etgo a%agnhaaﬁé}’grgk 33’%?%@“?“@%%%%3?{@?%‘%{ SRS | ock may be
act uat ed by hahgdeghmineidedm Bigure8, shoving theguide nidndentigleskotatthe t he | ock bei ng
~actuated whe farc es..th ndl ess | oop to nove against the

resi stance ﬁ%%%gggﬁemﬁgﬂ#%er%%ﬁgﬁ%ﬁing mechani sm so that the | ocking
tension is applied to the endl ess | oop across the guide, wherein the

| ocking tension s suf.ficjient. t.o displace the [ de s hat the endl ess

| oop engages thglg?rggﬁs.aﬁcke%acﬁgl%gﬁ%%%a{%ﬂmgv?%]:dleﬁﬁgl?opg% €t of the pr esent
inventdon, tdwengemes ofthe uveieidn,ahovemihegdde biasaipghiot khedmidpofthe ng, a tensioning
rechani m coBPEPoRL 4 BPBER AR Ay SRR S B fEnei on my be appl i ed
to the endless | oop against a resistance provided by the tensioning
mechani sm a gui de biased, agai nst_.t he. endl ess |.oop at a. position spaced
apart fromthe tglﬁ%rlegﬁ% %Sﬁh??%gﬁaﬁ}‘gﬂé{"fﬁn X %1’%‘?1“1@??3%0&}‘% he endl ess | oop
fo thibia.anQﬁmaFoﬁEcﬁhaﬁmm@bm%?mmmmkbﬁhﬂag#ﬁﬂﬂg@ﬂﬁ&ﬁf?hing ﬁﬁth TheK

| ock that .t act uat e en the gui i spl aced by a | ocking
tensi 35 on Ak iap B B BRleheRa i Shembentnthi e ol

DETAILED DESCRIPTION
An endless loop lock of the invention may be used with a security barrier
placed over an opening, as shown in Figure 1, where the security barrier comprises a
25 plurality of security bars 12 retained in channels 16 on either side of the opening. A
drive mechanism for security bars 12 may be provided in one or both of channels 16,

as shown in Figures 2, 3 and 4.

As shown in Figure 2, a drive wheel 20 may be mounted for driven rotation in
30 a top portion of channel 16. Drive wheel 20 may be adapted to be driven or not

driven, so that it has two states that effect movement of endless loop 18. Drive wheel
A4
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the lock may be actuated by the application of a force on the endl ess | oop,
the | ock being actuated -3a 24 March 2005 when the force urges the endl ess
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that the wadi/zss | oop engages the | ock. BRI EF DESCRp€WCANM0GE TI LE DRAW NGS
Figure 1 is a front perspective view of a security bar installation over a
wi ndow, showi ng the ends of the security bars running in side channels
provi ded on the sides of the window Figure 2 is a partially broken away
plan view of a top portion of a security bar side channel, show ng the
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channel , sho ﬁﬁu?%%jﬁﬁ?ggrﬁﬁn S?ﬁgmbq%%%g%ayﬁnmhich the ends of security
bars afe retained, with the chain that connects to the security bars shown
engagi ng a |ock eel n uide h heen di spl.ace orce exerted
on a security barﬁwgssIlﬂo\é\quglélaﬁbe%sCh%m’ta%gﬁsstrgf 1°OH: g\‘}‘Pg‘iN o] )ég%tsgecuri ty bar
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showi ng t he guik@ehelzhdisethopgaicstydrbet)out si de of the 20 endless |oop to
hol d the endl ess | oop out of engagenent with the |ock.

15 As shown in Figure 3, guide 22 may be provided, biased against a second
portion of endless loop 18 at a position spaced apart from drive wheel 20. As
illustrated, guide 22 may be mounted to channel 16 for slidable up and down
movement. Lock 14 may be provided in Figure 3, for engaging endless loop 18, to
inhibit movement of endless loop 18. Guide 22 being positioned to bias endless loop

20 18 out of engagement with lock 14 when endless loop 18 is driven by drive wheel 20.

Lock 14 may be actuated by a force applied to security bar 12 connected to
endless loop 18 when drive wheel 20 is not driven. For example, lock 14 may be
actuated when the force applied to security bar 12 urges security bar 12 upwardly, as

25 shown in Figure 3 by arrow 24, against the resistance to rotation afforded by drive
wheel 20. In some embodiments, lock 14 will not be actuated when security bar 12 is-
urged downwardly, since such movement will not exert a tension on the second

portion of endless loop 18 across guide 22.

30 As illustrated, the upward force 24 applied to security bar 12 would exert a '

tension on endless loop 18, the tension being between security bar 12 and drive wheel
-5-
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DETAI LED DESCRI PTI ON An endl ess | oop | ock of the invention maybe used with
a security barrier placed over an opening, as shown in Figure 1, mhere the
security barrier conprises a 25 plurality of security bars 1%;@&3
channel s 16 on either side of the opening. A drive nechani s curi ty
bars 12 maybe provided in one or both of channels 16, as shown in Figures
2, 3 and wooebdsnishown in Figure 2, a drive wheel 20 weaychkmometint ed for
driven rotation in 30 a top portion of channel 16. Drive wheel 20 nay be
adapted to be driven or not driven, so that it has two states that effect
novenent of endless |loop 18. Drive wheel -4 SUBSTI TUTE SHEET (RULE 26) 24
MAR 2005 WD 02/ 27136 PCT/ CA01/ 01368 20 nay have a resistance to rotation
when not dri%amdaamssfglfdeexmtﬂbﬁldmpys brzagel lock B when dietidnsian or éndlesswheel  dri ven

by an el ectr where tor ffer nce to novenent
when it is nié’?p i«;g)@?“&rm%%l&mgtsl) %821) X@t"gr’%¥ﬂ a(‘fgy tnotgerdcl)'tlsaa’c & t he notor at
a speed ot heemhodamrnt B;ﬂlngpémdybﬂprwdﬂedtbmﬁguﬂelﬂ’dmwwdﬁ' tkhadlless | oop 18 may

oo 16, wheRBlet PRl ot oGRS L e S MG e Bl 2010 " rove

~ . a devi€ge, sueﬂdlemo@asurhehytuman of e lodkmmdyifer exdrhplsherdateetel] yrasoldnaiknt s, security

bars 12 are connect ed..t | ess 36 that engage

the chain I| ﬁ(egg%ﬁtp%vﬂe%anéﬂqw gajetﬁgﬁﬁeﬁ %}in g]lo‘éces%éaockr}?er}c% wi t h channel

lip 32 to heéqgagedlIhmtlzbeseeb&aﬁhe]lackmayatshhmmamdﬂfanattbhﬂptatsmadabael y, the device

- may for exa e an cO nent .driyen ess.. such as
shutters or \}ié)e}fS?un e':F“E 658515}?9‘7?{%6&%@8# at%lcgglf’sec %rﬁ%lthe endl ess

loop is a codrtneybz,rdrbekmeem&tS As shown in Figure 3, guide 22 may be

provi ded, biased against a second portion of endless |loop 18 at a position

spaced apart fromdrive wheel 20. As illustrated, guide 22 may be nounted
to channel 16 foﬂ‘hséﬂg@hbxeof@dmao@a%ylomm/emmreveﬂtmmkerﬂsﬁtasfay be provi ded

| oop 16, - cut BesIS AR PnEv AT e RGP CiboiRebd of B B IR o o 1 o

engagenent Wighpelaohdin, hﬂan\ﬁﬁt&ﬂatﬂﬂlibl&ﬁgiaﬂaﬁ)@ﬂwﬂt&ndt fluelratedethe pydedndayve wheel 20.

be in the form of a rotatable sprocket that engages the endless loop, wherein the axle

15 of the rotatable sprocket is slidable in a biased housing so that the rotatable sprocket is
displaced info engagement with a fixed tooth when the locking tension is applied to
the endless loop, so that the rotatable sprocket is immobilized by engagement with the

fixed tooth to lock the endless loop against movement.

20 In further alternative embodiments, the guide may cooperate with the lock so
-~ that the lock is actuated when the guide is displaced by a locking tension on the
endless loop. For example, movement of guide 22 may be detected electronically and
a pin or lever may be actuated, for example by a solenoid, when movement of the
guide is detected, so that the pin or lever locks the endless loop against movement. A
25 guide may also be mechanically linked to a locking pin or lever, so that movement of
the guide forces the locking pin or lever into position to lock the endless loop.

In alternative erbodiments, the engagement of the endless loop by the lock

may serve merely to inhibit the movement of the endless loop, providing a braking
30 effect. As would be the case, for example, if endless loop 18 were a belt and lock 14
was adapted to frictionally engage the belt. It will be appreciated that many different

-6-
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Lock 14 may be actuated by a force applied to security bar 12 connected to
endl ess | oop 18 when drive wheel 20 is not driven. For exanple, |ock 14 may

be actuated when the force applied to security bar 12 urges sec mm
12 upwardly, as 25 shown in Figure 3 by arrow 24, agai nst th e‘a to

rotation afforded by drive wheel 20. In sone enbodl ment s, ck 14 will not
. be actuatedomiess security bar 12 is urged dommrdbmrcm’mnss such novenent
will not exert a tension on the second portion of endless |oop 18 across

guide 22. 30 As illustrated, the upward force 24 applied to security bar 12
woul d exert a tension on endless |oop 18, the tension being between
security bar 12 and drive wheel -5 SUBSTI TUTE SHEET (RULE 26) 14 "AR V5 WD
02/ 27136 PCﬁ@ﬁ%ﬁmﬁﬂﬁﬁaﬁmzenmghd@mﬁmdmﬂmguﬁﬂ&nﬁ&maﬁﬁd@ﬁﬁ&cIoop 18 engages

| ock 14 when, th |on aon ficie o di spl ace

gui de 22 R L R s Py A gyt Bef 1 B e fhen: - Spr i ng
26 maybe prwm&mmommsdap&atmmmm&ﬂswmm hold endl ess |oop 18 out
of engagenment with lock 14 until sufficient tension is exerted on 5 endl ess
| oop 18. The actuation of the | ock nay for exanple be detected by a

" solenofd detect ﬁmimheaappl;acimtvdﬂiaﬁnmdemdduﬁmﬁﬂtsoﬂaﬁdﬁﬁtaclguiptheedZﬂtﬂaas noved so
that | ock 14 en ed.. It w.ll be S8en t ha ock may al so be
actuated if % éﬂlgf?gﬂ%Pmﬁgg%@ﬁng%nwﬁ%9%W? YREHE %W? b‘%@ﬁ 2 faster or

sl ower than shiltars pegch mtendlbss top I hmaplectitdtivy tolatspladedruids 22 ey thatdozk by dri ve

wheel 20. 10, The en nt of ]l ess .l ao revent
novenent of 14&%@%@‘1&3 it N tbﬁg °?Uﬁg{nﬁ ftﬁﬂég‘?]ﬂ{eélhone?}géfﬂ? H%%atspshovm' ng
splines on a dafelyadichearevtd adcuritg bgaifran abshing.an bifjeca trapmbd @rieat | ve | ocki ng
ar r angenent (%PQot illustrated) the guide may be in the formof a rotatable
sprocket tha ages the endl ess | oop, wherein the axle 15 of the
rotatabl e sprocket is slidable in a biased housing so that the rotatable
sprocket is dis dlnto en e t. wth.a fixed t when the | ocking
et on i s appl | BREES v eRbRBRER D hichich irt SRR SREABRY <procket | <
i mobi i zed ddypteidgogdnmedificatidnd nidyebe thadsedthirott Redpe of dekintdadoreirdl ess | oop

ML R T I E T o T e T

15 example Figures 6 and 7 schematically illustrate alternative arrangements of guide 22,
lock 14, endless loop 18, drive whee] 20 and security bar 12, which may be utilized

for alternative installations of the invention. It is also to be understood that the

description of drive wheel 20 as being driven or not driven is a functional term that
merely indicates that there are two states in which drive wheel 20 may provide
20 different effects on endless loop 18. In the driven state, drive wheel 20 is effective to

move a device connected to endless loop 18 in a desired direction. Whereas in the

state in which it is not driven, drive wheel 20 will resist rotation to the exient that it

{ will effectively counteract a force applied to the device connected to the endless loop,

so that the lock is engaged. In alternative embodiments, the resistance to movement

25 - may be provided by a clamp 19 or sprocket 21 that engages endless loop 18. When
applied, clamp 19 may frictionally engage the endless loop 18.

Contemplated modifications of the invention include the substitution of known

equivalents for any aspect of the invention in order to achieve the same result in

30 substantially the same way. In the following claims, the word "comprising" is used as

-
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that the lock is actuated when the guide is displaced by a | ocking tension
on the endless |oop. For exanple, novenent of guide 22 nmay be detected

el ectronically and a pin or lever may be actuated, for exanple by a

sol enoi d, when novenent of the guide is detected, so thatz;hewpﬁﬁ 2@05ever
| ocks the endl ess | oop agai nst novenent. A 25 guide may al be

mechani cawby2i7ixked to a | ocking pin or |ever, so tlrat/craweseent of the

gui de forces the locking pin or lever into position to |lock the endl ess

|l oop. In alternative enbodi nents, the engagenent of the endl ess |oop by the
|l ock nmay serve nerely to inhibit the novenent of the endless | oop,
providing a braking 30 effect. As would be the case, for exanple, if

endl ess | oopankpeeried @ronehiistaninily koitleiiio theapbrased appludihgs it fistiliplitednal | y engage
the belt. Ittmjll be appreciated that many different -6 SUBSTI TUTE SHEET
(RULE 26) 2 4 'MAR 2005 WD 02127136 PCT/ CAO1/ 01368 types of endless | oop 18
may be used to inplenent alternative aspects of the invention, including
various kinds of chains and belts, and | ock 14 may take the form of a w de
vari ety of nenbers adapted to engage endless loop 18. 5 1t wll be
appreciated that in some enbodinments, if an obstacle is placed in the path
of security bar 12 as it is being noved dowmwardly by drive wheel 20, the
resultant tension on endless |oop 18 may be effective to di splace guide 22
so that lock 14 is engaged. In which case, the |ocking nechani smof the
invention may function as a safety catch to prevent security bars 12 from
crushing an object trapped in the 10 opening. Although various enbodi nents
of the invention are disclosed herein, many adaptations and nodifications
may be nade within the scope of the invention in accordance with the
common general know edge of those skilled in this art. For 15 exanple
Figures 6 and 7 schematically illustrate alternative arrangenents of guide:
22, lock 14, endless |loop 18, drive wheel 20 and security bar 12, which
may be utilized for alternative installations of the invention. It is also
to be understood that the description of drive wheel 20 as being driven or
not driven is a functional termthat nerely indicates that there are two
states in which drive wheel 20 may provide 20 different effects on endl ess
| oop 18. In the driven state, drive wheel 20 is effective to

8-
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nove a device connected to endless |loop 18 in a desired direction. Wereas
in the state in which it is not driven, drive wheel 20 will resist
rotation to the extent that it wll effectively counteract a for a ed

to the device connected to the endless | oop, so that the %\?1! s\ﬁ&%ﬁ% '

In alterngt] odi nents, the resistance to nove be provi ded

by a cl ang“dl'é&g?ggprocket 21 that engages endl ess ﬁ%ﬁgfc@lfm en applied,

clanp 19 may frictionally engage the endl ess | oop 18. Contenpl at ed

nodi fications of the invention include the substitution of known

equi val ents for any aspect of the invention in order-to achieve the sane

result in 30V§€a stantially the same way. In the follow ng clains, the word
"conprising” TS USEYL . 7 SUBSTI TUTE SHEET (RULE 26) 2 4 MAR 2005 WD
02/ 27136 PCT/ CAOLY.01348 emtesoipeplockndmgrisirgt m substantially equivalent to the
phrase "including, but.,not l.im.it " .- 8. SUBSTL TUTE,SHEET ( RULE 26) WO
02/ 27136 PCT/ CA01/ 01368 WASEYS ‘Eheg'idag?l’#@&" v ?a§i§“‘§ﬁ8?%s‘§hefe%ot%e | ock

conpri sing: @dye wheelrhayeresifimet toastatjoh aich speed ldiffectni fwemnthatirie sphed;ve speed,

wherein the drive whgel has resistance ta rotafio t a speed different
fromtﬁ’e drive speed; '8 (B}°© esselﬂ%ﬁegg@mlggﬁﬁ‘%&@é%f%ﬁ%fgﬁ%’fﬁﬁoge wheel at a
first porti otheemiless hep,ertelensie chdies joopradapied td tealrieadiyassirivovsizel s adapted to
be driven bytthoee(%rd!ﬂ){ce wheel 4 itf mye a device connected to the endl ess

|l oop; (c) a guirdg*brase %f"ﬂﬁ eendlesilodiy portion of the endless |oop at a

posi tion spaced apar t(cj r omghidebiated yinmhaeeiond fotiohe) tha eddiesklodpat a engagi ng t he
endl ess | oop t Q. nhi?b%f' t ve t of the endless |oop, the guide being
posi ti oned tgo%oggpaf eﬁpgﬂ%ﬁ%@gaﬂggﬁl&gm of engagenent with the |ock when
t he ernldl ess | oop is dd ven ldel for bepaging theendlessdbdp 16 mhibivhevement dfite | ock may be
actuated by a Qrce gjg t.pe%adevi ce tggneﬁlt e%letssolog hoeut((?eglaeglgcnlE oop, when the
force urges PIfESERN B guifehsme bagiiqn Byre e P £2E

with the lock when the endless loop is driven by the drive wheel;

' (e}  wherein the lock may be actuated by a force on the device
connected to the endless loop, when the force urges the endless loop and the device
15 connected to the endless loop to move against the resistance to rotation provided by
the drive wheel so as to exert a tension on the second portion of the endless loop , and
the tension on the second portion of the endless loop is sufficient to displace the guide

so that the endless loop engages the lock.

20 2. The endless loop lock of claim 1, wherein the device connected to the

endless loop is a security bar.

3 The endless loop lock of claim 1, wherein the endless loop is a chain.
25 4, The endless loop lock of claim 2, wherein the endless loop is a chain.
5. The endless loop lock of claim 1, wherein the drive wheel is powered
by an electric motor.
30 6. The endless loop lock of claim 2, wherein the drive wheel is powered
by an electric motor. |
9.
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15 connected to the endless | oop to nove agai nst the resistance to rotation
provi ded by the drive wheel so as to exert a tension on the second portion

of the endl ess |loop, and the tension on the second porti on*pf Ss
|l oop is sufficient to displace the guide so that the endl eszltl MARegggges

the lock. 20 2. The endless |loop |lock of claim1, wherein the device
‘connect ed "W2H¥ endl ess loop is a security bar. 3FCTKAYMHE ess | oop | ock
of claim1l, wherein the endless loop is a chain. 25 4. The endl ess | oop

| ock of claim?2, wherein the endless |loop is a chain. 5. The endl ess | oop
|l ock of claim1, wherein the drive wheel is powered by an electric notor.

30 6. The endl ess, | oop | ock of c¢claim 2, wherei he drive wheel is powered
by an electric notor. Ph n@tﬁ%}ﬂ)%&kﬁ%ﬁ&éﬂ@%@%ﬁ w-ﬂeflﬁpm?@dZOOS WO
02127136 PCThiaAdcBit3tr.’. The endl ess | oop lock of claim3, wherein the

drive wheel is powered by an electric notor. 8. The endl ess | oop | ock of
“claiml1 further conprising a clanp for 5 clanping the endl ess | oop, wherein

'élhe act uat: on90f sf}he Eﬁefbﬁﬂesﬁllo@yioélleﬁfc}(ahﬁ]}ﬁﬁt?ér%bﬁgl%f&gafcﬁmﬁ)%rati on of the I
rive eel. 9. The e Ss 0 ock aof claim urther conprising a clanp
for c\sgrrpi nﬁlalf‘ﬂﬁgtg?ﬁﬂr&ga O9Pp BT ‘%\ﬁ@?‘@‘?aﬁmt?féheé@%ﬂqvﬁlﬁsﬁ?mﬁl 8| anp provi des
t he resi st angaotatidd of the G@keatbeein of the drive wheel. 10. The endl ess | oop

lock of claim1 further conprising a detector for detecting the
di spl acenent of the guide. 15 11. An endless |loop |lock conmprising: (a) a

nmeans for exerting teTieMles®RofRcIETU RS S fikiBRRemMBREBcAmb g means for
exerting ten io}gPﬁ(}ﬁo ates with ,ilhe endl %ss hg_‘gp so that tension nay be
applied to tfé® @ efsdﬁoﬁ"\é\{fgeé‘i% ¢ acipafiongt the SR PIOVIIES 1$30°¢ he means for
exertiing tepsbhiadvn oPBe (e ve@ui de bi ased agai nst the endl ess |oop at a
posi tion spaced
10.  The endless loop lock of claim 1 further comprising a detector for
detecting the displacement of the guide.

15 - 11.  Anendless loop lock comprising:

{a)  ameans for exerting tension on an endless loop, wherein the
means for exerting tension cooperates with the endless loop so that tension may be
applied to the endless loop against a resistance provided by the means for exerting
tension;

20 (b)  aguide biased against the endless loop at a position spaced
apart from the means for exerting tension on the endless loop;

(©  alock for engaging the endless loop to inhibit movement of the
endless loop, the guide being positioned to bias the endless loop out of engagement
with the lock when the endless loop is not under a locking tension;

25 (d)  wherein the lock may be actuated by the application of a force
on the endless loop, the lock being actuated when the force urges the endless loop to
move against the resistance provided by the means for exerting tension on the endless
loop so that the locking tension is applied to the endless loop across the guide,
wherein the Jocking tension is sufficient to displace the guide so that the endless loop

30 engages the lock,

-10-
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apart fromthe neans for exerting tension on the endless |loop; (c) a lock
for engaging the endless loop to inhibit novenent of the endless |oop, the

gui de being positioned to bias the endl ess | oop out of engagene &&ééé%the
| ock- when the endless |oop is not under a | ocking tension; 4(%’2\ n

the lock may be actuated by the application of a force on the endless

| oop, the YORR™%i ng actuated when the force urges tHIFMMHIEEs | oop to
nove agai nst the resistance provided by the neans for exerting tension on
the endless |loop so that the |ocking tension is applied to the endl ess

| oop across the guide, wherein the |ocking tension is sufficient to

di spl ace the guidg so_that, the endless | gop 30 engages.the |ock. -10
SUBSTI TUTE SHEET f%QULEL?@F[e?WQPPﬁ;ﬁ%Ogé%%’WIW yTBY/bE s opinedtedn01101368 12.
The endl ess lptpeddiekiogf. cl ai m 11, wherein a security bar is connected to
“the endl ess | oop. 13. The endl ess |oop lock of claim 11, wherein the
endless loop is a chain. 14. The endless |loop |lock of claim12, wherein

~the endl ess | oop i35 aTEé\@idRss loobPock bNEaiANT] WiRfeid BOMdleSIKopQfa Ghdi M 11 wherein
the means for exerting tension on the endless loop is aclanp for clanping

t he endl ess | oop. 16. The endl ess | oop | ock of claim 11 further conprising

a detector for det ectthd@adleRodileRbg/RAN wHfeid Hierldisdsop iddohaiin endl ess
| oop | ock conprising: 15 (a) a tensioning nechanismfor exerting tension on

an endl ess | oop, wherein the tensioning nechani smcooperates with the

“endl ess 1 0op so tizat TheuslkRloop Ttk BEIARNY whdeih Geltgnsandkatisy | 0Op against a

resi stance provided b h t.ensi oni ng nechani sm (b) a guide biased
agai nst the &RsipRendhy Sagopds H@Eﬁ%”é"ﬁ‘&é‘&fndl%ké’ﬁart fromthe tensioning

mechanigsm (c) a lock for engaging the endless loop to inhibit novenent of

t he
16.  The endless loop lock of claim 11 further comprising a detector for

detecting the displacement of the guide.

17.  Anendless loop lock comprising:

15 : (a)  atensioning mechanism for exerting tension on an endless
loop, wherein the tensioning mechanism cooperates with the endless loop so that
tension may be applied to the endless loop against a resistance provided by the
tensioning mechanism;

(b)  aguide biased against the endless loop at a position spaced

20 apart from the tensioning mechanism;

{c)  alock for engaging the endless loop to inhibit movement of the
endless loop, the guide being positioned to bias the endless loop out of engagement
with the lock when the endless loop is not under a locking tension;

(d)  wherein the lock may be actuated by the application of a force

25 on the endiess loop, the lock being actuated when the force urges the endless loop to
move against the resistance provided by the fensioning mechanism so that the locking
tension is applied to the endless loop across the guide; wherein the locking tension is

sufficient to displace the guide so that the endless loop engages the lock.

- -11-
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endl ess | oop, the guide being positioned to bias the endl ess | oop out of
engagenment w th the | ock when the endless |oop is not under a | ocking
tension; (d) wherein the | ock nay be actuated by the applicat ?&r@'&éﬂ@w
25 on the endl ess | oop, the | ock being actuated when the forc

~endl ess | Oéﬁﬁg nove agai nst the resistance provided by the tensioning
mechani sm ? the locking tensionis appl i ed t PGHEHHFess | oop
across the guide, wherein the locking tension is sufficient to displace
the guide so that the endl ess | oop engages the | ock. -11 SUBSTI TUTE SHEET
(RULE 26) 2 4 MAR 2005 WO 02/ 27136 PCT/ CA01/01368 18. An endl ess | oop | ock
conprising: (a) a 2qu? 1o % anlsrﬂfqr exerting tension on an endl ess
| oop, wherein the Y Fg e 8 H & operates with the endl ess | oop so
‘that tension may be &p! | sehsioning iecheish &6 exekiQ PensiGEdn¥a bndless €Si St ance

provi ded by the ten ni.n hani s u ase gai nst the

endl ess Ioopl% ﬂc @F% I@ﬁ&? mﬂﬁ%&?&g%BﬂPﬁﬁ qf&ﬁ@%ﬁﬂ nmechani sm (c)
a lock for engmgnngwbdﬁmﬁﬂdﬂﬁﬁ&ﬂkﬁd@mMQnmmhmhmhmﬂﬁmammm@ﬂ&f the endl ess

| oop, the gU|de (oY) eratlng with the lock so that the |lock is actuated when
t he 18 QU|de |§mﬂ$§' by a |l ocking tension on the endless |oop; (d)
wherei n the | ock may Iag acitguide bisseld ygatrSithdgplessdadpiadapogitiodsph@ice  on t he

endl ess Ioop, mﬂg _@Ct beLn ctuaxed when the force urges the endl ess | oop
to nove agaifst the’ Q§5953 ovi ded by the tensioning mechani smso
that the | ocki ng t engd) on au@:k&pphg'agdgﬁleeﬁmsBﬁqdﬂoaﬂasmtlman@wsmﬁes t he gui de,

the enal ess RIS Bl AERRS Robeying v s ket sedofupdds) 0 1

10 guide is displaced by a locking tension on the endless loop;

(d)  wherein the lock may be actuated by the apphcauon of a force
on the endless Joop, the lock being actuated when the force urges the endless loop to
move against the resistance provided by the tensioning mechanism so that the locking
tension is applied to the endless loop across the guide, wherein the locking tension is

15 sufficient to displace the guide so that the endless loop engages the lock.

-12-

SUBSTITUTE SHEET (RULE 26)






