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ENDLESS DRIVE LOOP LOCK  FIELD OF THE INVENTION The invention is in the
field of mechanical devices for locking and guiding endless loops,  such as
an endless loop adapted for driving a security barrier. BACKGROUND OF THE
INVENTION 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). -1 24 March 2005 In
accordance with one aspect of the present invention, there is provided an
endless loop  lock including a drive wheel adapted to be driven or not
driven. The drive wheel may have a  resistance to rotation when an external
force attempts to move the drive wheel at a speed that is  different from
the drive speed. For example, such resistance may be provided by a drive
wheel that  is driven by an electric motor, wherein the motor may offer a
resistance to any rotational movement  when it is not energized, or a
resistance to rotation at any speed other than the speed at which the
motor is being electrically driven. The drive wheel accordingly acts as a
tensioning mechanism,  and provides a means for exerting tension on the
endless loop, by providing a mechanism that  engages the endless loop in a
manner capable of resisting movement of the endless loop. In  alternative
embodiments, other mechanisms may be provided as means for exerting tension
on the  endless loop, such as a sprocket or guide that does not serve as a
drive wheel because it is not  driven. 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 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, 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 -2 



24 March 2005 engaging the endless loop or alternative means for exerting
tension on the endless loop. The force  applied to the device exerts a
locking tension on the endless loop, the locking tension being  between Hie
device and the drive wheel (or clamp or alternative means for exerting
tension on the  endless loop), so that the locking tension is exerted
across the guide member. The endless loop  thereby engages the lock when
the locking tension on the endless loop is sufficient to displace the
guide (which may be detected by a detector to provide an indication that
the lock has been  actuated). The engagement of the endless loop by the
lock may prevent movement of the endless  loop, as in the case of splines
on a fixed gear that engage a chain. Alternatively, the engagement of  the
endless loop by the lock may serve merely to inhibit the movement of the
endless loop,  providing a braking effect In some embodiments, the lock
includes four elements: an endless loop, a mechanism for  tensioning the
loop, a device attached to the loop which may be used . to exert force on
the loop  against the tension provided by the tensioning mechanism and a
lock or locking member which is  engaged when sufficient tension is applied
to the loop. The loop engages the tensioning  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  loop 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. -3 



24 March 2005 In accordance with yet another aspect of the present
invention, there is provided an endless  loop lock comprising, a means 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, a guide biased against the endless  loop at a position spaced
apart from the means for exerting tension on the endless loop, a lock 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, 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 locking tension is sufficient to displace the guide so
that  the endless loop engages the lock. In accordance with still another
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 being
positioned to  bias the endless loop out of engagement with the lock when
the endless loop is not under a locking  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 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. BRIEF DESCRIPTION OF TILE DRAWINGS
Figure 1 is a front perspective view of a security bar installation over a
window, showing  the ends of the security bars running in side channels
provided 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, showing the
interior of a channel in which the ends of security bars are retained, the
security bars are shown in partial cross-section, witfi some of the ends of
the security bars  connected to an endless loop chain which is driven by a
drive wheel. 2 4 MAR 2005 WO 02/27136 PCT/CA01/01368 Figure 3 is a
partially broken away plan view of a bottom portion of a security  bar side
channel, showing the interior of the channel in which the ends of security
bars are retained, with the chain that connects to the security bars shown
engaging a  lock wheel when a guide has been displaced by a force exerted
on a security bar. 5 Figure 4 is a top sectional view of a security bar
side channel, showing the  endless loop chain connected to a security bar,
with the channel fastened to a window  frame. 10 Figure 5 is a partially
broken away plan view of a bottom portion of a security  bar side channel
from Figure 3, showing the guide member displaced so that the  endless loop
engages the braking wheel. Figure 6 is a schematic plan view of an
alternative endless loop locking  15 arrangement of the invention, showing
the guide biased against the inside of the  endless loop to hold the
endless loop out of engagement with the lock. Figure 7 is a schematic plan
view of an alternative endless loop locking  arrangement of the invention,
showing the guide biased against the outside of the  20 endless loop to
hold the endless loop out of engagement with the lock. 



DETAILED DESCRIPTION An endless loop lock of the invention maybe 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 maybe 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 -4 SUBSTITUTE SHEET (RULE 26) 24
MAR 2005 WO 02/27136 PCT/CA01/01368 20 may have a resistance to rotation
when not driven, as for example may be the case  with a drive wheel driven
by an electric motor, wherein the motor may offer a  resistance to movement
when it is not energized or when an attempt is made to rotate  the motor at
a speed other than the speed at which it is driven. 5 Endless loop 18 may
be a chain, as illustrated, engaging drive wheel 20 at a  first portion of
loop 18, wherein loop 18 is adapted to be driven by drive wheel 20 to  move
a device, such as security bar 12. In the illustrated embodiments, security
bars  12 are shown connected to endless loop 18 by bar ends 36 that engage
the chain links, 10 while enlarged bar end pieces 34 interact with channel
lip 32 to help to retain bars 12  in channels 16. Alternatively, the device
may for example be any component driven  by the endless loop, such as
shutters or conveyor belt attachments such as buckets  (where the endless
loop is a conveyor belt). 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 SUBSTITUTE SHEET (RULE 26) 14 "AR V5 WO
02/27136 PCT/CA01/01368 20, and across guide 22. Endless loop 18 engages
lock 14 when the tension on endless  loop 18 is sufficient to displace
guide 22, which may slide upwardly in the illustrated  embodiment. Spring
26 maybe provided to bias guide 22 downwardly, to hold  endless loop 18 out
of engagement with lock 14 until sufficient tension is exerted on 5 endless
loop 18. The actuation of the lock may for example be detected by a
solenoid  detector that provides an indication that guide 22 has moved so
that lock 14 has been  engaged. It will be seen that the lock may also be
actuated if an attempt is made to  move the security bar 12 faster or
slower than the speed at which the security bar 12 is  driven by drive
wheel 20. 10 The engagement of endless loop 18 by lock 14 may prevent
movement of  endless loop 18, as in the illustrated embodiment showing
splines on a fixed gear that  engage a chain. In an alternative locking
arrangement (not illustrated) the guide may  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 into 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 embodiments, 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 SUBSTITUTE SHEET
(RULE 26) 2 4 MAR 2005 WO 02127136 PCT/CA01/01368 types of endless loop 18
may be used to implement alternative aspects of the  invention, including
various kinds of chains and belts, and lock 14 may take the form  of a wide
variety of members adapted to engage endless loop 18. 5 It will be
appreciated that in some embodiments, if an obstacle is placed in the  path
of security bar 12 as it is being moved downwardly by drive wheel 20, the
resultant tension on endless loop 18 may be effective to displace guide 22
so that lock  14 is engaged. In which case, the locking mechanism of the
invention may function as  a safety catch to prevent security bars 12 from
crushing an object trapped in the 10 opening. Although various embodiments
of the invention are disclosed herein, many  adaptations and modifications
may be made within the scope of the invention in  accordance with the
common general knowledge of those skilled in this art. For 15 example
Figures 6 and 7 schematically illustrate alternative arrangements 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 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 extent 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 -7 SUBSTITUTE SHEET (RULE 26) 2 4 MAR 2005 WO
02/27136 PCT/CA01/01368 an open-ended term, substantially equivalent to the
phrase "including, but not limited  to". -8 SUBSTITUTE SHEET (RULE 26) WO
02/27136 PCT/CA01/01368 What is claimed is: 1. An endless loop lock
comprising: (a) 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; 5 (b) 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; (c) a guide biased against a second portion of the endless loop at a
position spaced apart from the drive wheel; 10 (d) a lock 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 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 SUBSTITUTE SHEET (RULE 26) -2 4 MAR 2005 WO
02127136 PCT/CAO1/01368 7. The endless loop lock of claim 3, wherein the
drive wheel is powered  by an electric motor. 8. The endless loop lock of
claim 1 further comprising a clamp for 5 clamping the endless loop, wherein
the actuation of the clamp provides the resistance  to rotation of the
drive wheel. 9. The endless loop lock of claim 7 further comprising a clamp
for  clamping the endless loop, wherein the actuation of the clamp provides
the resistance  10 to rotation of the drive wheel. 10. The endless loop
lock of claim 1 further comprising a detector for  detecting the
displacement of the guide. 15 11. An endless loop lock comprising: (a) a
means 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) a guide biased against the endless loop at a
position spaced  



apart from the means for exerting tension on the endless loop; (c) a lock
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 locking tension is sufficient to
displace the guide so that the endless loop  30 engages the lock. -10
SUBSTITUTE SHEET (RULE 26) 2 4 MAR 2005 5 10 WO 02127136 PCT/CA01101368 12.
The endless loop lock of claim 11, wherein a security bar is connected  to
the endless loop. 13. The endless loop lock of claim 11, wherein the
endless loop is a chain.  14. The endless loop lock of claim 12, wherein
the endless loop is a chain.  15. The endless loop lock of claim 11 wherein
the means for exerting tension on the endless loop is a clamp for clamping
the endless loop. 16. The endless loop lock of claim 11 further comprising
a detector for  detecting the displacement of the guide. 17. An endless
loop lock comprising: 15 (a) 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; (b) a guide biased
against the endless loop at a position spaced  20 apart from the tensioning
mechanism; (c) a lock 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 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. -11 SUBSTITUTE SHEET
(RULE 26) 2 4 MAR 2005 WO 02/27136 PCT/CA01/01368 18. An endless loop lock
comprising: (a) 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 5 tensioning mechanism; (b) a guide biased against the
endless loop at a position spaced  apart from the tensioning mechanism; (c)
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  10 guide is displaced by a locking tension on the endless loop; (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 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) 




