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ELEVATOR SAFETY DEVICE

1. Field of the Invention

This invention generally relates to elevator safety devices. More particularly,
this invention relates to features of elevator safety devices including a self-centering

feature and a braking force adjustment feature.

2. Description of the Related Art

Elevator systems typically include guide rails positioned within a hoistway to
guide an elevator car as it travels between levels of a building, for example. Safety
devices provide an ability to stop the elevator car from moving (usually downw ard)
by applying a braking force against the guide rails. Various safety device
configurations are known, including wedge, roll and scissor types. There are several
shortcomings and drawbacks associated with known braking devices.

One drawback associated with many safety devices is that they transmit lateral
forces into the car frame if the safety device does not engage two sides of the guide
rail simultaneously. If the safety device is misaligned relative to the guide rail or one
of the wedges or friction pad holders actives quicker than the other, the contact
between the safety device and one side of the guide rail results in a lateral force
applied to the car frame or roller guides. Such forces can be great enough to darmage
the roller guides or the car frame, which results in additional repair cost and
maintenance time. There is a need for an improved arrangement that provides
consistent engagement of the safety device with the guide rails to avoid such lateral
forces.

Various safety device configurations provide a constant normal force against
the guide rail once full engagement occurs. Another shortcoming of such braking
devices is that there is an increasing braking force applied as braking conditions
change during a stop procedure. For example, where the coefficient of friction
increases during a stopping event, the braking force increases and provides
inconsistent decelerations. Various substances on a guide rail or changes in the guide

rail surface from previous stopping events, for example, change the coefficient of



10

15

20

25

30

WO 2005/068337 PCT/US2003/041692

friction. In some instances, the variation in deceleration may exceed the amount

allowed by current codes. It is desirable to provide a constant deceleration rate during

a stopping event to satisfy current codes and provide greater comfort to passengers.
This invention provides improved elevator safeties that avoid the

shortcomings and drawbacks discussed above.

SUMMARY OF THE INVENTION

One example safety device designed according to an embodiment of this
invention has a plurality of braking members adapted to engage oppositely facing
surfaces on a guide rail. A linkage connects the braking members such that contact
between one of the braking members and a guide rail surface causes movement of
another one of the braking members toward contact with an oppositely facing guide
rail surface. The linkage arrangement avoids transmission of lateral forces to the car
frame or roller guides and provides a self-centering safety device.

Another example device designed according to an embodiment of this
invention includes a plurality of braking members that are selectively moveable into
engagement with a guide rail. A resilient limiting member automatically limits a
braking force of the braking members such that the braking force does not exceed a
selected threshold. The limiting member in one example selectively adjusts the
braking force of the braking members responsive to a change in a coefficient of
friction associated with engagement between the braking members and the guide rail.
The limiting member allows for having a consistent deceleration rate throughout an
entire stopping event.

The various features and advantages of this invention will become apparent to
those skilled in the art from the following detailed description of the currently
preferred embodiments. The drawings that accompany the detailed description can be

briefly described as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 schematically illustrates selected portions of an elevator system

including a safety device designed according to this invention.

o
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Figure 2 is a schematic illustration of an elevator safety device designed
according to an embodiment of this invention as seen from the side facing a guide rail.

Figure 3 is a schematic illustration of the embodiment of Figure 2 seen from
the opposite side.

Figure 4 schematically illustrates the embodiment of Figure 2 in a first
operating condition.

Figure 5 schematically illustrates the embodiment of Figure 2 in another
operating condition.

Figure GA schematically illustrates an operating feature of a safety device
designed according to this invention in a first operating condition.

Figure 6B illustrates the feature of Figure 6A in a second operating condition.

Figure 7 schematically illustrates the operation of a braking force limiting
device designed according to an embodiment of this invention.

Figure 8 graphically illustrates selected performance features of elevator

safety devices.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 schematically shows selected portions of an elevator system 20. An

elevator car assembly 24 travels along guide rails 26 that are supported within a
hoistway (not illustrated) for example. A plurality of guide roller assemblies 28 guide
the car assembly 24 along the guide rails 26.

A governor device 30 includes a governor rope 32 that operates in a
conventional manner. A linkage 34 is associated with the governor rope 32 in a
conventional manner to trigger safety device actuators 36 that operate safety devices
40 under selected circumstances. For example, when the car assembly 24 is
descending at a speed that exceeds that allowed by the governor device 30, the safety
devices 40 operate to apply a braking force to the guide rails 26 to stop the car
assembly 24 from further descent.

Figure 2 shows one example safety device 40 designed according to this
invention. Braking members 42 are adapted to engage the guide rail 26 during a
stopping event. In this example, the braking members 42 comprise friction pads of

known materials. A linkage 44 supports the braking members 42 in a manner that



10

15

20

25

30

WO 2005/068337 PCT/US2003/041692

renders the safety device 40 self-centering. The linkage 44 includes braking member
support links 46 to which the braking members 42 are secured. A plurality of swing
arm links 48 are associated with each of the braking member support links 46. The
swing arm links 48 are pivotally moveable relative to the braking member support
links 46 at the pivot axes 50. Opposite ends of the swing arm links 48 are pivotable
about an axis 52.

The outward (according to the drawing) ends of the swing arm links 48 are
coupled with connecting rod links 54 that extend into the page according to the
drawing. The connecting rod links 54 are pivotally mounted at 56 on a block link 58.
The block link 58 is adapted to be secured to the car frame of the car assembly 24 in a
known manner.

The braking member support links 46 and the swing arm links 48 are movable
at least within a first plane that is parallel to the plane of the page. The connecting
arm links 54 extend generally perpendicular to the first plane. One end of the
connecting arm links 54 is visible in the illustration of Figure 2. An opposite end of
the connecting arm links 54 is visible in Figure 3, which illustrates an opposite side of
the safety device 40 compared to the view of Figure 2.

Referring to Figure 3, a connecting link 60 is pivotally connected with the
connecting rod links 54 such that back link members 62 are pivotally moveable
relative to the connecting rod links 54. The connecting link 60 includes yoke portions
66 between sets of the back link members 64. The yoke members 66 provide reaction
surfaces for a biasing portion 70 that biases the back link members 64 for movement
with each other prior to full engagement of the braking members 42 during a stopping
event. The biasing portion 70 in this example includes a rod 72 supporting a plurality
of springs and in this case Belleville washers 74 that are compressed between the
yoke portions 66 and securing members 76, which are threaded nuts and washers in
this example.

The entire linkage is moveable in a manner that provides a self-centering
function for the braking device 40. This prevents any undesirable forces acting on the
car frame or the roller guides 28.

Referring to Figure 4, the braking device 40 is shown in a condition where the

safety device is triggered to stop movement of the car assembly 24. The situation in
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Figure 4 includes one of the braking members 42 engaging one surface 80 on the
guide rail 26 prior to the other braking member 42 engaging the surface 82 on the
guide rail 26. This may occur when the safety device is not centered about the guide
rail, for example. This may also occur if the safety device actuators 36 do not operate
consistently or have slightly varied tension or lengths, for example. When this occurs,
there is a reactive force shown schematically by the arrow 84 because of the contact
between the braking member 42 and the guide rail surface. Prior to this invention,
such a reactive force would be transmitted to the roller guide assembly 28, the car
frame or both. With the inventive arrangement, however, the linkage 44 allows for
the reactive force 84 to operate in a manner that centers the safety device about the
guide rail 26 without transmitting any such force to the roller guide assembly 28 or
the car frame. ‘

As one of the braking members 42 contacts one of the surfaces on the guide
rail 26, the reactive force operates on the linkage 44 to draw the other braking
member 42 into engagement with the oppositely facing surface on the guide rail. In
the illustration of Figure 4, as the braking member 42 contacts the surface 80, the
swing arm links 48 are moving in an upward direction (somewhat clockwise
according to the drawing). The force 84 causes the connecting rod links 54 on the
right hand side of the drawing to move outward in the direction of the arrow 84. Such
movement draws the back link 60 to the right according to Figure 4 or the left
according to Figure 3. This movement draws the connecting rod links 54 and the
associated swing arm links 48 on the opposite side of the device 40 toward the guide
rail surface 82, which brings the other braking member 42 into engagement with the
surface 82. Accordingly, the linkage 44 is essentially free floating and provides for
alignment of the braking members 42 so that both surfaces of the guide rail 26 are
engaged and no intermediate lateral forces are transmitted to other portions of the car
assembly 24.

As can be appreciated from Figure 5, when both braking members 42 engage
the surfaces 80 and 82, the swing arm links 46 continue moving upward until a top
dead center position of the braking member support links 44 is achieved. In such a
position, a maximum braking force is applied. The biasing portion 70 under such

circumstances experiences compression of the springs 74 such that the yoke portions
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66 separate slightly and there is relative movement between corresponding sets of the
back link members 64. Because both braking members 42 are engaging the surfaces
80 and 82 simultaneously, there is an equal amount of braking force applied on both
sides of the guide rail 26 as schematically shown by the arrows 86 and 88 in Figure 5.

The example arrangement provides a self-centering safety device that can be
considered a six bar linkage arrangement. In the example of Figures 2-5, the six links
include the braking member support link 46, the swing arm links 48, the connecting
rod links 54 and the block link 58. In this example, the top and bottom (according to
the drawing) block portions 58 are considered one link. The six bar linkage
arrangement of this invention provides a significant enhancement to elevator safety
devices.

Another feature of the example embodiment is that the lower portion
(according to the drawing) of the block link 58 includes a cradle 90 that supports the
braking member supporting link 46 in a rest position. One feature of the cradle 90 is
that if the safety device becomes misaligned and a braking member 42 contacts the
guide rail under conditions where the safety should not be activated, the cradle 90
provides a ground point that prevents a false trip of the safety device as the cradle 90
prevents movement of the linkage. Because the braking member 42 moves upward
and away (according to the drawing) from the cradle 90 during a stopping event, the
cradle 90 does not impact the ability of the linkage to move and the device to utilize
the self-centering features described above.

Referring again to Figure 2, resilient limiting members 100 are supported on
the block link 58 for selectively limiting upward (according to the drawing)
movement of the braking members 42 and the associated supporting links 46. It is
known that link-supported braking members like the braking members 42 reach a
maximum braking force application position, which is often referred to as a top dead
center position. Conventional arrangements include stopping blocks to keep the
braking members from moving beyond the top dead center position. One drawback
associated with the conventional arrangements is that any changes in a coefficient of
friction during a stopping event resulted in changing decelerations of the car
assembly. The example resilient limiting members 100 avoid that problem by

effectively sensing changing braking conditions and automatically adjusting a braking
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force applied by the braking members 42 responsive to changes in the coefficient of
friction during a stopping event.

Although the example limiting member is shown and described in connection
with the six bar linkage safety device of Figures 2-5, it is not limited to application
with such an arrangement. The friction sensing, resilient limiting member is useful
with any linkage type safety device where a braking member moves into a top dead
center position to apply a maximum braking force. Further, the example six bar
linkage arrangement of Figures 2-5, is useful to provide a self-centering safety
without a resilient limiting member 100.

Figure 8 graphically illustrates the changes in a coefficient of friction over
time during an example stopping event.  Such changes occur because of
inconsistencies in the guide rail surfaces, various substances on the guide rail
surfaces, pressure, velocity, humidity, or other known factors. The plot 102
represents the coefficient of friction, which corresponds with the accelerations during
a stopping event because of the relationship between coefficient of friction and
acceleration. It is known that the braking force Fg=uN, which equals mass times
acceleration. Accordingly, the acceleration, a = pN/m.

Figure 8 also includes a graphical representation 104 of an ideal deceleration
curve during a stopping event. The curve 104 shows that there preferably are constant
decelerations along much of the braking event, to ensure a smoother stop and keep to
forces within safety code limits, for example The example resilient limiting members
100 accommodate variations in the coefficient of friction so that a stopping event may
have an acceleration curve 104.

Figures 6A and 6B schematically show two different positions of an example
braking member 42 during the stopping event. Figure 6A shows the braking member
42 near a resting position before engagement with the guide rail 26. Figure 6B shows
the braking member 42 in engagement with the guide rail 26 where a maximum
braking force Fp is applied. The change in distance A shown in Figure 6B
corresponds to the amount of compression of the springs 74 during the stopping event.
This maximum amount of compression provides the maximum braking force applied

by the braking members 42 against the guide rail 26.
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The resilient limiting member 100 maintains the braking members 42 in the
position illustrated in Figure 6B under most braking conditions. There are situations,
however, where the coefficient of friction changes significantly enough that the
braking force would increase, causing larger deceleration. The example arrangement
accommodates such situations because the limiting member 100 resiliently maintains
a position of the braking members 42 that allows for the braking members 42, the
braking member support links 46 and the swing arm links 48 to move further upward
(according to the drawings) from the position shown in Figure 6B. Those portions
move upward from the position illustrated in Figure 6A to the position illustrated in
Figure 6B when the device 40 is activated. The resilient limiting member 100
accommodates further upward movement (i.e., beyond the top dead center position) to
lessen the normal spring force and the braking force responsive to an increase in the
coefficient of friction, for example. As the braking member 42 moves further upward
from the position shown in Figure 6B, the amount of compression of the springs 74
decreases, which decreases the spring normal force and, therefore, the braking force
applied by the braking members 42.

Figure 7 schematically illustrates one example limiting member 100 which
comprises a preloaded spring.  Assuming a deceleration range is selected
corresponding to 0.2 to 1.0 g’s, the spring 100 and the normal force springs 74 are
selected according to known spring characteristics to activate the appropriate braking
force. As the braking member 42 contacts the spring 100, the preload force of the
spring 100 resists motion of the braking member 42 with a force equivalenttoa 0.2 g
braking force. At top dead center, the normal force provided by the spring 74 is
equivalent to the normal force for a 1.0 g braking force.

If the braking force is .6 g’s for example, the friction pad 42 continues to
move upward until the resistive spring force of the limiting member 100 is equal to a
0.6 g braking force and, in turn, reduces the normal force of the braking member 42
and the spring 74 to the normal force of a 0.6 g braking force. This is possible
because the braking member 42 travels beyond top dead center and the spring 74
deflection is reduced, which lessens the spring 74 force and normal force. If the
deceleration rate approaches 1.0 g, the resistive spring 100 bottoms out and the

normal force is reduced to a 0.2 g braking force.
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Consider the following example. The car assembly 24 has a 5,000 kg load on
safety (LOS) at 3.5 m/s contract velocity (Vc) and the average coefficient of friction
(Mayg) 18 0.15 for cast iron grade 30 friction material on the braking members 42.
Assume that at a position 8, the resistive spring 100 is at maximum compression and
maximum force for a given set up.

The force of the resistive spring 100, Fys at top dead center, which is the spring
preload in this example, equals m(1+ap2) g/n = m(1.2) g/n =LOS (1.2) g/n = 5,000 kg
(1.2) 9.81/4 = 14,715 N. The force of the resistive spring 100 F,s at = m(1+a; ) g/n
= 24,525 N, which is the maximum value.

The spring force Fs of the springs 74 is set as follows. F; at top dead center =
N/ng = 2.0 mg/ng Hayg 1 = 5,000 kg (2.0) 9.81 m/s¥/8 (0.15) = 81,750 N. Fyat0=1.2
mg/ns Pave 1 = 49,050 N. Based upon the above equations and referring to Figure 7, at
0.2 g’s the braking force F, = 5,000 kg (1.2) 9.81 m/s® = 58,860 N. At this braking
force, the coefficient of friction u = Fy/nN, where N is set for a 0.6 g stop as with a
traditional set up. Accordingly, p = 58,860 N/4 (130,800 N) = 0.1125. The normal
force set to the previous maximum value at top dead center for 2.0 g’s compensates
for a coefficient of friction of 0.1125. It follows that F, = p Fsngn = 0.1125 (81,750
N) 8 = 73,575 N. Acceleration a = 1-(Fy/mg) = 1-(73,575 N/(5,000 kg)(9.81 m/s?)) =
0.5 g’s. This is within code allowable limits.

At 0.6 g’s, the braking member 42 travels up until the resistive force Frs = 0.6
g’s at which point the spring force of the springs 74 is also equal to the spring force
for a 0.6 g stop. At 1.0 g’s, the braking force equals: Fy, = 5,000 kg (2.0) 9.81 m/s* =
98,100 N. At this braking force, the coefficient of friction p = Fy/nN = 0.1125. The
normal force set to the minimum value at @ for .2 g’s compensates for a coefficient of
friction of 0.1875. It follows that F, = uFsNsn = 73,575 N and the acceleration A = 1-
(Fy/mg) = 0.5 g’s.

Assuming the coefficient of friction increased to 0.2, the deceleration rate
using the example resistive spring 100 set up would be: Fy = u Fsngn =0.2 (49,050 N)
8 = 78,480 N. The deceleration rate for this braking force is: A = 1-(Fy/mg) = 0.6
g’s. This is within acceptable code limits. A traditional arrangement having a solid
stopping block preventing the braking member from moving beyond top dead center

does not meet code limits under these circumstances.
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Accordingly, the example arrangement varies the normal force (i.e., braking
force) to compensate for variations in the coefficient of friction during a stopping
event, which provides a smoother deceleration within acceptable code limits.

One benefit of the example sensing, resilient limiting 100 when utilized on a
lever type elevator safety device is the ability to turn over the elevator after only one
test in areas governed by certain codes. The ability to turn over the elevator after only
one test saves field time and money by reducing the amount of time needed to turn
over the safety. With conventional arrangements, an elevator cannot be turned over
because of long or short slides during testing. This requires additional field time to
reset the safeties and test to ensure compliance. Then another date has to be set to
recertify in front of a licensed inspector. With traditional safeties, this is a common
occurrence. With the example arrangement, this is avoided, which provides
considerable savings.

The preceding description is exemplary rather than limiting in nature.
Variations and modifications to the disclosed examples may become apparent to those
skilled in the art that do not necessarily depart from the essence of this invention. The
scope of legal protection given to this invention can only be determined by studying

the following claims.

10
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CLAIMS
We claim:
L. An elevator safety device, comprising:
a plurality of braking members adapted to engage oppositely facing surfaces
on a guide rail; and
a linkage connecting the braking members such that contact between one of
the braking members and a guide rail surface causes movement of another one of the

braking members toward contact with an oppositely facing guide rail surface.

2. The device of claim 1, including
a first braking member that is adapted to engage a first guide rail surface;
a second braking member that is adapted to engage a second, oppositely facing
guide rail surface; and wherein
the linkage includes
first links moveable with the braking members, respectively, in a first
plane;
second links extending in a direction generally perpendicular to the
first plane and moveable with the first links, respectively; and
a third link extending between the second links and moveable with the
second links, the third link moving in a second plane that is generally parallel

to the first plane.

3. The device of claim 2, wherein each first link comprises a braking member
support link that moves with the corresponding braking member and a plurality of
swing arm links that extend between the corresponding braking member support link
and the corresponding second link, the swing arm links being moveable relative to the

braking member support links and moveable relative to the second links.
4. The device of claim 3, wherein the swing arm links have a first end that is

pivotally moveable relative to the corresponding braking member support link and a

second end that is pivotally moveable relative to the corresponding second link.

11
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5. The device of claim 3, wherein the second links each comprise two connecting

links extending between corresponding ones of the swing arm links and the third link.

6. The device of claim 5, wherein the connecting links having a first end that is
pivotally moveable relative to the corresponding swing arm link and a second end that

is pivotally moveable relative to the third link.

7. The device of claim 5, including a block link that supports the second links
such that the second links are pivotally moveable relative to the block link along an

axis that is generally perpendicular to the first and second planes.

8. The device of claim 2, wherein the third link comprises a plurality of back link
members coupled to a yoke and a biasing portion associated with the yoke such that
the back link members are biased to move in unison as the contact between one of the
braking members and the guide rail surface causes movement of the other one of the

braking members toward contact with the oppositely facing guide rail surface.

9, The device of claim 8, wherein at least a first back link member is associated
with the first braking member and at least a second back link member is associated
with the second braking member and wherein the first and second back link members
move relative to each other against the bias of the biasing portion responsive to equal

braking engagement between the braking members and the guide rail surfaces.

10.  The device of claim 1, including a block link supporting the linkage for
movement relative to the block link, the block link being adapted to be supported on
an elevator car assembly, the block link including a cradle portion that supports the
braking members in a rest position where the braking members do not normally

engage the guide rail surfaces.
11.  The device of claim 1, including a resilient limiting member that limits

movement of the braking members, the limiting member automatically adjusting a

braking force of the braking members.

12
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12.  An elevator safety device, comprising:

a plurality of braking members that are selectively moveable into engagement
with a guide rail; and

a resilient limiting member that automatically limits a braking force of the

braking members such that the braking force does not exceed a selected threshold.
13.  The device of claim 12, wherein the limiting member comprises a spring.

14.  The device of claim 12, wherein the limiting member selectively adjusts the
braking force of the braking members responsive to a change in a coefficient of

friction associated with engagement between the braking members and the guide rail.

15.  The device of claim 12, wherein the braking members apply a braking force in
a first direction and the limiting member provides a variable limiting force in a second

direction that is generally perpendicular to the first direction.

16.  The device of claim 12, wherein the braking members are supported by
movable link members that move in a first direction toward a maximum braking
engagement position and further in the first direction toward an increasingly reduced
braking engagement position and wherein the limiting member permits selected
movement of the braking members and the link members toward the increasingly

reduced braking engagement position to thereby selectively reduce the braking force.

17.  The device of claim 16, wherein the limiting member comprises a spring that
biases the braking members in a second direction opposite the first direction and
wherein an increase in the braking force beyond a desired threshold when the braking
members are in the maximum braking engagement position operates against the bias
of the spring to allow the braking members to move toward the increasingly reduced

braking engagement position.

13
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18.  The device of claim 12, including a block supporting the braking members and

wherein the limiting member is supported on the block.

19.  The device of claim 12 including a linkage connecting the braking members
such that contact between one of the braking members and a guide rail surface causes

movement of another one of the braking members toward contact with an oppositely

facing guide rail surface.

14
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20.  Anelevator safety device, comprising:
a plurality of braking members adapted to engage guide rail; and
a linkage supporting the braking members, the linkage having a free-floating

5  portion that automatically centers the braking members relative to the guide rail.

15
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AMENDED CLAIMS
[received by the International Bureau on 16 August 2004 (16.08.2004);
original claims 1-20 replaced by new claims 1-17 (5 pages)]

CLAIMS
We claim:
1. An elevator safety device (40), comprising:

a plurality of braking members (42) adapted to cngage oppositely Ffacing
surfaces on a guide rail (26) including a first braking member (42) that is adapted to
cngage a first guide rail (26) surface and a second braking member (42) that is
adapted to engage a second, oppositely facing guide rail (26) surface; and

a linkage (44) connecting the braking members (42) such that contact between
one of the braking members and a guide rail surface causes movement of another one
of the braking members toward contact with an oppositcl}" facing guide rail surface,
wherein the linkage (44) includes

first links (48) moveable with the braking members (42), respectively,
in a first plane;

sacoﬁd links (54) cxtending in a direction generally perpendicular to
the first plane and moveable with the first links (48), respectively; and

a third link (60) extending between the second links and mowveable
with the second links, the third link (60) moving in a second plane that is

generally parallel to the first plane.

2. The device of claim 1, wherein each first link (48) comprises a braking
member support link (46) that moves with the corresponding braking member (42)
and a plurality of swing arm links (48) that extend belween the corresponding braking
member support link (46) and the corresponding second link (54), the swing arm links
(48) being moveable relative to the braking member support links (46) and mowveable

relative to the second links (54).

3. The device of claim 2, wherein the swing arm links (48) have a first end that is
pivotally moveable relative to the corresponding braking member support Jink (46)
and a second end that is pivotally moveable relative to the corresponding second link
(54).

4. The device of claim 2, wherein the second links (54) each comprisc a
connecting link (54) extending between corresponding omes of the swing arm links
(48) and the third link (60).
17
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5. The device of claim 4, wherein the connecting links (54) have a first end that
is pivotally moveable relative to the corresponding swing arm link (48) and a second

end that is pivotally moveable relative to the third link (60).

6. The device of claim 4, including a block link (58) that supports the second
links (54) such that the second links (54) arc pivotally moveable relative to the block

link (58) along an axis that is gencrally perpendicular to the first and second planes.

7. The device of claim 1, wherein the third link (60) comprises a pluralily of
back link members (64) coupled to a yoke (66) and a biasing portion (70) associated
with the yoke (66) such that the back link members (64) are hiased to move in unison
as the contact between one of the braking members (42) and the guide rail (26)
surface causes movement of the other one of the braking members (42) toward

contact with the oppositely facing guide rail surface.

8. The device of claim 7, wherein at least a first back link member (64) is
associated with the first braking member (42) and at least a second back link member
(64) is associated with the 'second braking member (42) and wherein the first and
second back link members (64) move relative to each other against the bias of the
biasing portion (70) responsive to equal braking engagement between the braking

members and the guide rail surfaces.
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9. An elevator safety device (40), comprising:

a plurality of braking members (42) adapted to engage oppositely facing
surfaces on a guide rail (26); and

a linkage (44) connecting the braking members (42) such that contact between
one of the braking members and a guide rail surface causes movement of another one
of the braking members toward contact with an oppositely facing guide rail surface;
and

a block an. (58) supporting the linkage (44) for movement relative to the
block link, the block link (58) being adapted to be supporied on an elevator car
assembly, the block link (58) including a cradle portion (90) that supports the braking
members (42) in a rest position where the braking members do not normally engage

ihe guide rail (26) surfaces.

10.  An elevator safety device (40), comprising:

a plurality of braking members (42) adapted to engage oppositely facing
surfaces on a guide rail (26); and

a linkage (44) connecting the braking members (42) such that contact between
one of the braking members and a guide rail surface causes movement of another one
of the braking members toward contact with an oppositely facing guide rail surface;
and

a resilient limiting member (100) that limits movement of the braking
members (42), the limiting member (100) automatically adjusting a braking force of

the braking members (42).

11.  An elevator safety device (40), comprising:

a plurality of braking members (42) that are selectively moveable into
engagement with a guide rail (26); and

a resilient limiting member (100) that automatically limaits a braking force of
the braking members (42) such that thc braking force does not exceed a selected
threshold, thc limiting member (100) sclectively adjusts the braking force of the
braking members (42) responsive to a change in a coefficient of friction associated

with engagement between the braking members (42) and the guide rail (26).
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12.  Anelevator safety device (40), comprising:

a plurality of braking members (42) that are selectively moveable into
engagement with a guide rail (26); and

a resilient limiting member (100) that automatically limits a braking force of
the braking members (42) such that the braking force does not exceed a selected
threshold, wherein the braking members (42) apply a braking force in a first direction
and the limiting meraber (100) provides a variable limiting force in a second direction

that is generally perpendicular to the first direction.

13. The device of claim 12, wherein the limiting member (100) comprises a

spring.

14.  The device of claim 12, including a block (58) supporting the braking
members and wherein the limiting member (100) is supported on the block (58).

15.  The device of claim 12 including a linkage (46) connccting the braking
members (42) such that contact between one of the braking members (42) and a guide
rail (26) surface causes movement of another one of the braking members (42) toward

contact with an oppositely facing guide rail (26) surface.

16.  An elevator safety device (40), comprising:

a plurality of braking members (42) that are selectively moveable into
engagement with a guide rail (26); and

a resilient limiting member (100) that automatically limits a braking force of
the braking members (42) such that the braking force does not exceed a selected
threshold, wherein the braking members (42) are supported by movable link members
(46, 48) that move in a first direction toward a maximum braking engagement
position and further in the first direction toward an increasingly reduced braking
engagement position and wherein the limiting member (100) permits selected
movement of the braking members (42) and the link members (46, 48) toward the
increasingly rcduced braking engagement position to thereby selectively reduce the
braking force.
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17.  The device of claim 16, wherein the limiting member (100) comprises a spring
that biases the braking members (42) in a second direction opposite the first direction
and wherein an increase in the braking force beyond a desired threshold when the
braking members (42) are in the maximum braking engagement position operates
against the bias of the spring to allow the braking members (42) to move toward the

increasingly reduced braking engagement position.
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