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installed in an upside-down position, since the safety
clamp would not operate correctly in that position.

16 Claims, 4 Drawing Sheet§
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1
LADDER CLIMBING SAFETY CLAMP

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates generally to safety
clamps attached to a user that come into gripping en-
gagement with a safety line if the user falls. More partic-
ularly, the safety clamp attaches to a belt worn by the
user, and incorporates a friction plate or shoe that is
moved into gripping engagement with safety line adja-
cent the user’s location, as for example on a ladder.

2. Background Information

Safety clamps of the type herein described have been
known and used for many years. Similar devices are
disclosed in U.S. Pat. No. 4,071,926, issued to Sweet et
al. on Feb. 7, 1978, and U.S. Pat. No. Re. 30,072, origi-
nally issued to Kleine et al. as U.S. Pat. No. 3,908,791 on
Sept. 30, 1975. A primary problem of prior safety
clamps has been the need to use two hands to attach and
remove the safety clamp to and from the safety line.
Depending on the position of the worker at the time,
this operation can be difficult at best, if not quite dan-
gerous. Further, these devices are intended to permit
easy ascent of the worker along a ladder or similar
climbing device, while quickly engaging the safety line
if the user suddenly falls. However, if the device is
inadvertently installed in an upside down configuration,
the user will have a difficult time climbing, and will
receive no protection in the event of a fall.

Additionally, prior safety clamps frequently relied on
the contact between the end of 2 cam arm and the safety
line to provide the grasping action that stopped the fall
of the worker. This was often the case even though a
more secure grasping action is known to be had by
using a larger surface are for contacting the safety line,
such as may be obtained from a brake shoe, for example.
Other devices have been developed that utilize a larger
plate or shoe, but these have the accompanying prob-
lem of keeping the shoe properly aligned with the safety
cable to maximize the surface area of the shoe in contact
with the safety cable.

Another problem that can occur when using prior
safety clamps is that they are frequently built to be used
with cable of a specific diameter or close range of diam-
eters However, there is not always a way of keeping the
device from being used with a cable of a different size.
In the event that this should occur, the performance of
the safety clamp may be detrimentally affected, increas-
ing the risk of failure of the safety clamp in the event the
worker should fall. ]

The ladder climbing safety clamp of the present in-
vention overcomes the difficulties described above and
affords other features and advantages heretofore not
available.

SUMMARY OF THE INVENTION

The ladder climbing safety clamp disclosed herein is
an effective device that may be easily operated by a
worker with one hand while overcoming many poten-
tial safety hazards of prior devices. The safety clamp
includes a body with a U-shaped cable sleeve. A chan-
nel is included on one side of the body to permit the
introduction of the safety line in the cable sleeve. How-
ever, if the cable is too large to operate properly with
the safety clamp, it will not fit through the channel,
thereby helping to prevent inadvertent usage of the
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2
saféty clamp with a cable of a diameter for which it is
not intended.

The main object of this invention is to provide a
direct linkage safety clamp that permits one hand opera-
tion with improved safety and security. The safety
clamp includes a palm lock that must be engaged before
the lever arm, which may be attached to the worker’s
belt or harness, may be activated to fully disengage the
brake shoe. Only after fully disengaging the brake shoe
from the cable may the safety clamp be attached to or
removed from the safety line. :

Another object of this invention is to provide a ladder
climbing safety clamp that may not be inadvertently
installed in an upside down configuration. This is an
important feature because if the safety clamp is installed
upside down, it will not provide the clamping action
that is necessary to stop the fall of a worker attached to
the safety clamp.

Other objects and advantages of the invention will
become apparent from the following detailed descrip-
tion and from the appended drawings in which like
numbers have been used to describe like parts through-
out the several views

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11is a side elevation of a worker using the safety
clamp in a manner for which it is intended;

FIG. 2 is a side elevation of the safety clamp, with a
portion cut away to show the location of the cable with
respect to the shoe during normal use;

FIG. 3 is a bottom elevation of the safety clamp;

FIG. 4 s a section view taken along line 4—4 of FIG.
3;

FIG. §is a view similar to that of FIG. 4 showing the
safety clamp being activated in the user's hand for in-
stallation to or removal from a safety cable;

FIG. 6 is a right side elevation of the safety clamp;

FIG. 7 is section view taken along line 7—7 of FIG.
6;

FIG. 8 is a side elevation of the safety clamp in an
upside down orientation, with a portion cut away to
show a safety feature of the device; and

FIG. 9 is a side elevation of the safety clamp, with a
portion cut away to show another safety feature of the
device.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to the drawings, and in particular to
FIG. 2, the ladder climbing safety clamp is generally
indicated by reference numeral 10. Safety clamp 10
cooperates with an elongated safety carrier such as
cable 12, although it also may be used with a rod or
other suitable structure,

As illustrated in FIG. 1, safety clamp 10 is attached to
a harness or belt B worn by a worker W. With worker
W climbing or performing tasks from a ladder L, safety
clamp 10 will quickly and securely engage cable 12,
fixedly mounted adjacent to ladder L, in the event
worker W falls from ladder L. Ladder L may be affixed
to a tall structure such as a building or it ma be accessed
through a utility access hole leading to a tunnel or other
subterranean structure.

With reference to FIGS. 2, 3 and 7, the preferred
embodiment of safety clamp 10 includes a sleeve hous-
ing 13 containing cable sleeve 14, through which passes
cable 12. In the preferred embodiment, sleeve housing
13 is cast from high strength stainless steel. In normal



5,265,696

3

use, as the worker ascends and descends ladder L, cable
12 easily passes through sleeve 14 of safety clamp 10,
rolling along first or upper roller 16 and second or
lower roller 18. First roller 16 is mounted on a rivet 20,
and second roller 18 is mounted on a rivet 22. First
roller 16 is mounted within hinged roller extension 24,
while second roller 18 is mounted within the lower
portion of cable sleeve 14. Hinged roller extension 24 is
preferably made of stainless steel.

Brake shoe 26 includes several teeth 28 projecting
from the brake shoe face 30. In the standard operating
position illustrated in FIG. 2, brake shoe 26 is in a re-
tracted position, and brake shoe face 30 is spaced from
the cable 12.

As is most clearly illustrated in FIG. 4, brake shoe 26
is hingedly linked to actuating arm 32. The far end of
actuating arm 32 includes a large opening 34 to which
may be attached a carabiner, snap hook or other fas-
tener for attaching safety clamp 10 to belt B worn by
worker W. Brake shoe 26 is linked to actuating arm 32
along pivot shaft 36. Brake shoe 26 is U-shaped in cross
section, and the end of actuating arm 32 to which it is
linked is positioned between the two projecting side
portions of the shoe. Thus, brake shoe 26 is attached to
actuating arm 32 by sliding pivot shaft 36 through an
opening in the first side 25 of brake shoe 26, then
through an opening in actuating arm 32, and finally
through an opening in the second side 27 of brake shoe
26. Pivot shaft 36 preferably includes a groove (not
shown) in which may be positioned retaining ring 38 for
holding pivot shaft 36 in position relative to brake shoe
26 and actuating arm 32. The internal mechanism, as
best shown in FIGS. 4 and 5, is completed when lever
arm 40 is pivotally attached to brake shoe 26 by rivet 42.
Lever arm 40 is attached to brake shoe 26 by sliding
rivet 42 through an opening in first pivot portion 44,
then through an opening in lever arm 40, and finally
through an opening in second pivot portion 46.

As may be seen in FIGS. 7 and 8, arm locking torsion
spring 48 is positioned about the shoulder 50 of arm
pivot post 52, which is cast into sleeve housing 13. The
first end 54 of arm locking torsion spring 48 is posi-
tioned within spring retaining groove 56 formed in
sleeve housing 13. The second end 58 of arm locking
torsion spring 48 bears against the flat side surface 60 of
spring retainer post 62.

Referring to FIGS. 4 and 5, actuating arm 32 is rotat-
ably mounted to arm pivot post 52. The preferred em-
bodiment of actuating arm 32 includes a brass bushing
64 friction fit into the opening within which arm pivot
post 52 is inserted. Brass bushing 64 then provides the
surface which contacts arm pivot post 52 as actuating
arm 32 pivots about pivot post 52. The end of bushing
62 also rides against shoulder 50 of arm pivot post 52.
Brass bushing 62 is preferably the same thickness as
actuating arm 32, which is preferably approximately
0.25 inch thick, and is preferably made of stainless steel.

With reference to FIG. 7, hinged roller extension 24
is attached to sleeve housing 13 by rivet 66, about which
roller extension 24 may pivot, as between the two posi-
tions illustrated in FIGS. 4 and 5. As indicated in FIGS.
4 and 5, the second end of lever arm 40 is also rotatably
positioned. about rivet 66. Finally, roller extension
spring 68, which biases roller extension 24 toward the
position shown in FIG. 4, is also mounted to rivet 66. As
is true of all the springs used in safety clamp 10, roller
extension spring 68 is preferably made of stainless steel.
The first end 70 of roller extension spring 68 bears
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against spring retainer post 62, and the second end 72 of
roller extension spring 68 bears against the inner surface
of hinged roller extension 24.

Arm spring 74 is also mounted about arm pivot post
52. As shown in FIGS. 4 and 5, the first end 76 of arm
spring 74 is anchored around spring retainer post 62,
and the second end 78 wraps over the top of actuating
arm 32. As is most clearly illustrated in FIGS. 6 and 7,
second end 78 of arm spring 74 bears against stainless
steel pin 80, projecting from actuating arm 32. In the
preferred embodiment, pin 80 projects from actuating
arm 32 approximately 0.125 inch.

Palm-engaging sleeve lock 82 is also pivotally
mounted to sleeve housing 13 using a rivet 84. As may
be seen with reference to FIGS. 6, 7 and 9, the sleeve
lock 82 safety feature is generally U-shaped, with a
bridge portion 87 between first side 86 and second side
88 (FIG. 6), first side 86 being shorter than second side
88. As shall be seen, the extended portion projecting
from second side 88 engages the user’s hand H to enable
the full range of motion of actuating arm 32. As shown
in FIG. 7, sleeve housing 13 includes a boss 90 against
which first side 86 of sleeve lock 82 abuts to maintain
the proper resting position of sleeve lock 82. Also
mounted to rivet 84 is sleeve lock spring 92. Sleeve lock
spring 92 includes a first end 94 that engages a recess 96
in wall 98 of sleeve housing 13, and a second end 100
that engages and bears against second side 88 of sleeve
lock 82 (FIG. 6). As illustrated in FIG. 9, actuating arm
32 includes a projecting portion 102 that engages the
bridge portion 87 of sleeve lock 82 when sleeve lock 82
is biased into the locking position by sleeve lock spring
92.

Another important safety feature included with
safety clamp 10 is gravity stop 104, illustrated in FIGS.
4, 5, 7 and 8. Gravity stop 104 is pivotally mounted to
sleeve housing 13 on a rivet 106. Gravity stop 104 is
intended to prevent the inadvertent installation of safety
clamp 10 in an upside down configuration, as illustrated
in FIG. 8. In FIG. 8, safety clamp 10 is shown as turned
upside down, causing gravity stop 104 to pivot from its
normal resting position, as shown in FIGS. 4, 5and 7, to
an interference position. There, gravity stop 104 en-
gages brake shoe 26, limiting the range of motion of
brake shoe 26. As may be seen, side plate 108 is fixedly
attached to sleeve housing 13 using rivets 66, 84, 106
and 110, rivet 110 being inserted within a recess in arm
pivot post 52. (An opening is also provided in side plate
108 for receiving the end of spring retainer post 62 to
ensure that the post remains firmly anchored in its
proper position.) Referring again to FIG. 8, a cable
channel 112 is formed between side plate 108 and cable
sleeve 14. It is through cable channel 112 that cable 12
is inserted into and removed from cable sleeve 14. To
prevent safety clamp 10 from being improperly installed
in an upside down configuration, gravity stop 104 will
pivot about rivet 106 in the direction of arrow 114.
When the user tries to move actuating arm 32 to with-
draw brake shoe 26 from cable channel 112, brake shoe
26 engages gravity stop 104 before cable channel 112 is
cleared. There will not be enough room for cable 12 to
pass through cable channel 112 and enter cable sleeve
14, preventing safety clamp 10 from being improperly
installed on cable 12. When safety clamp 10 is inverted
back to its correct operating 15 position, as shown, for
example, in FIG. 4, gravity stop 104 pivots back to its
normal, inactive position, as also shown in FIG. 4.
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In use, safety clamp 10 is installed onto an elongated
safety carrier such as a rod or cable 12 by first grasping
it, preferably in the user’s right hand H, as illustrated in
FIG. §. Upon grasping safety clamp 10, sleeve lock 82
is engaged by the palm of hand H as hand H biases
actuating arm 32 upwardly. Engaging sleeve lock 82
moves it from the position illustrated in FIG. 4, the
position to which it is normally biased by sleeve lock
spring 92, to the position illustrated in FIG. 5. In this
position, projecting portion 102 of actuating arm 32
does not engage sleeve lock bridge portion 87, as illus-
trated in FIG. 9 and in phantom in FIG. 4, and actuat-
ing arm 32 may therefore be raised to the position
shown in FIG. §. In this position, brake shoe 26 is en-
tirely withdrawn from cable channel 112, permitting
cable 12 to be introduced into cable sleeve 14. While
installing cable 12 into cable sleeve 14, hinged roller
extension 24 must be pivoted out of the way of cable 12.
This may be done by positioning upper roller 16 against
cable 12 and allowing cable 12 to pivot hinged roller
extension 24 rearwardly, as illustrated in FIG. 5, while
inserting cable 12 into cable channel 112. Upon receiv-
ing cable 12 within cable sleeve 14, roller extension
spring 68 will bias hinged roller extension 24 back to the
normal position illustrated in FIG. 4.

Upon engaging sleeve lock 82 and raising actuating
arm 32, pin 80 (FIGS. 7 and 8) engages first end 54 of
arm locking torsion spring 48, which then slides along
the length of spring retaining groove 56. Upon releasing
safety clamp 10, both arm locking torsion spring 48 and
arm spring 74 bias actuating arm 32 back to the normal
use position illustrated in FIGS. 2 and 4. Additionally,
sleeve lock spring 92 biases sleeve lock 82 back to its
normal position. As shown in FIG. 7, sleeve lock 82 is
biased against boss 90 by sleeve lock spring 92, defining
the normal position of sleeve lock 82.

Under normal use conditions, safety clamp 10 is at-
tached to harness or belt B of worker W, as illustrated
in FIG. 1 and described above. When ascending or
descending a climbing structure such as ladder L, brake
shoe 26 is normally positioned as illustrated in FIG. 2.
As shown in FIG. 7, when in this position, cable 12 is
biased slightly from the inner wall of cable sleeve 14 by
lower roller 18, and is biased slightly from the teeth 28
of brake shoe 26 by upper roller 16. Rollers 16, 18 thus
provide a means for reducing the friction between cable
12 and safety clamp 10 during normal ascent and de-
scent of ladder L by keeping cable 12 spaced from the
stationary components of safety clamp 10 and allowing
safety clamp 10 to roll with ease along the length of
cable 12.

In the event worker W should fall from ladder L, the
sudden downward force on actuating arm 32 would
cause teeth 28 of brake shoe 26 to firmly engage cable
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worker W. Although the fall would be brought to an
abrupt and sudden halt, worker W would have had the
opportunity to gain only very little momentum, and the
sudden stop is therefore not likely to cause injury to
worker W. The importance of gravity stop 104 becomes
apparent when it is understood that if safety clamp 10
was to be installed in an upside-down position, as illus-
trated in FIG. 8, the sudden downward force on actuat-
ing arm 32 caused by a falling worker W would result in
the withdrawal of brake shoe 26 from cable 12 and the
disabling of safety clamp 10.

While the preferred embodiments of the invention
have been described, it should be understood that vari-
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ous changes, adaptations, and modifications may be
made therein without departing from the spirit of the
invention and the scope of the appended claims.

What is claimed is:

1. A safety device adapted to be secured to a person
working at an elevated level and having means to re-
leasably engage an elongated safety carrier, such as a
cable or rod, if the person falls, comprising:

a housing having a first side and a second side;

a sleeve fixed to said second side of said housing,
whereby the elongated safety carrier to which the
safety device is engaged passes through said sleeve;

an arm protruding from and pivotally linked to said
housing;

a shoe, pivotally linked to said arm, for frictionally
engaging the elongated safety carrier;

a channel in said first side of said housing for receiv-
ing the elongated safety carrier within said sleeve;

a lock pivotally attached to said housing for restrict-
ing the range of motion of said show, said lock
being pivotable between a locked position and an
unlocked position; and

biasing means for biasing said lock to said locked
position.

2. A safety device as recited in claim 1, further com-

prising:

means for reducing friction between the elongated
safety carrier and said shoe during normal opera-
tion of the safety device.

3. A safety device as recited in claim 2, wherein:

said means for reducing friction comprises at the least
one roller.

4. A safety device as recited in claim 3, wherein:

said means for reducing friction comprises a first
roller and a second roller.

5. A safety device as recited in claim 1, further com-

prising:

gravity activated locking means, whereby said grav-
ity activated locking means prevents the safety
device from being incorrectly positioned on the
elongated safety carrier.

6. A safety device as recited in claim 5, wherein said

gravity activated locking means comprises:

a gravity lock engaging portion included on said arm;
and

a pivot member, whereby said pivot member engages
said gravity lock engaging portion when the user
attempts to position the safety device in a generally
upside down configuration

7. A safety device as recited in claim 6, wherein:

upon engaging said gravity lock engaging portion,
said pivot member interferes with the motion of
said arm, which in turn obstructs said shoe, which
in turn obstructs said channel, preventing the re-
ception of the elongated safety carrier within said
sleeve.

8. A safety device as recited in claim 3, further com-

prising:

a roller extension member pivotally attached to and
projecting from said housing, said roller extension
member including a said roller for reducing friction
between the elongated safety carrier and said shoe.

9. A safety device as recited in claim 8, wherein:

said roller extension is biased to cause said roller to
bear against the elongated safety carrier.

10. A safety device as recited in claim 3, wherein:

said sleeve includes a first said roller for reducing
friction between the elongated safety carrier and
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said shoe, said roller being opposably positioned
with respect to said shoe, permitting passage of the
elongated safety carrier between said roller and
said shoe.

11. A safety device as recited in claim 10, further
comprising:

a roller extension member pivotally attached to and
projecting from said housing, said roller extension
member including a second said roller for reducing
friction between the elongated safety carrier and
said shoe.

12. A safety device as recited in claim 11, wherein:

said first roller and said second roller are position on
opposing sides of the elongated safety carrier in
normal use.

13. A safety device adapted to be secured to a person
working at an elevated level and having means to re-
Jeasably engage on elongated safety carrier, such as a
cable or rod, if the person falls, comprising:

a housing having a channel through a sidewall
thereof for slidably receiving the elongated safety
carrier;

means for linking said housing to the person;

means for releasably engaging the safety device in a
fixed position relative to the elongated safety car-
rier; and

means for restricting the range of motion of said
means for releasably engaging the safety device
movable between a locking position and an unlock-
ing position; and

means for biasing said motion restricting means to
said locking position.
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14. A safety device as recited in claim 13, further
comprising:

means for preventing the safety device from being
positioned upside down on the elongated safety
carrier.

15. A safety device adapted to be secured to a person
working at an elevated level and having means to re-
leasably engage an elongated safety carrier, such as a
cable or rod, if the person falls, comprising:

a housing having a first side and a second side;

a sleeve fixed to said second side of said housing,
whereby the elongated safety carrier to which the
safety device is engaged passes through said sleeve;

an arm protruding from and pivotally linked to said
housing;

a shoe, pivotally linked to said arm, for frictionally
engaging the elongated safety carrier; and

means for preventing the safety device from being
positioned upside down on the elongated safety
carrier.

16. A safety device adapted to be secured to a person
working at an elevated level and having means to re-
leasably engage an elongated safety carrier, such as a
cable or rod, if the person falls, comprising:

a housing for slidably receiving the elongated safety

carrier;

means for linking said housing to the person;

means for releasably engaging the safety device in a
fixed position relative to the elongated safety car-
rier; and

means for preventing the safety device from being
positioned upside down on the elongated safety

carrier.
* * * * *
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