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(57) Abréegée/Abstract:

A descent control device Is disclosed manufactured with a bar having holes for guiding a rope used In descent, and a lever
designed to pivot or move relative to the bar and compress the opening of one of the holes. Compressing the opening increases
friction and slows or stops descent. Control can be from manually moving the lever or by connecting the lever to the descending
welght, thereby automatically moving the lever. Hole and pivot geometry may be altered to provide multiple braking options,
accommodate varying ropes, and alter normal operating friction.
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(57) Abstract: A descent control device 1s disclosed manufactured with a
bar having holes for guiding a rope used in descent, and a lever designed
to pivot or move relative to the bar and compress the opening of one of
the holes. Compressing the opening increases friction and slows or stops
descent. Control can be from manually moving the lever or by connecting
the lever to the descending weight, thereby automatically moving the
lever. Hole and pivot geometry may be altered to provide multiple braking
options, accommodate varying ropes, and alter normal operating friction.
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BACKGROUND OF THE INVENTION

Field of the Invention

f0003] This invention relates to descent control devices, and more particularly o
devices that control the descent of a person or other ioad supported by rope or other

cable.

{0004] The descent device market is a broad market that encompasses a wide
range of devices intended to control the descent of persons or objects on a vertical
rope or cable. Such devices vary significantly depending on the specific intended
purpose; such purposes include proviging a controlied descent ot an individual by
anocther (a belay), a solo descent in a sport environment {such as rock climbing or
caving). a controlled descent for tactical or rescue purposes, or an emergency
egress from a bullding, tower or other structure. Due to the varying purposes,
descent devices range from very simple (merely a carabiner or tixed “figure 8" with a
wrap of rope;} to quite complex and heavy (e.9. a lever box like a Roligliss ™). Sport
market devices are more often fight and simple, yet they require significant training
{0 set up and use properly. Industrial versions are often very heavy and compiex in
arder to allow the gdevice {o provide a very controlied descent with little input from
the operator, inciuding g fail safe "auto-stop” feature which automatically stops the
descent if the operator is unable to operate the device (such as due to an accident
or incapacity}. Recently, emergency descent devices for first responders have
become more prevalent, and have attempted to provide pre-rigged, simple devices
that can be carried on a firefighter's person at all times in order to aliow for
emergency egress from buildings. While such devices have borrowed from a variety
of existing devices, none has provided alt of the simplicity and functionality of the
proposed device.

Description of Prior Art

{0005] The original method of lowering oneself {o the ground, a body rappel
wrapping a rope around one's body, was painful on long and free-hanging drops. In
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the old days of fat manila rope it could be tolerated, but as thinner nylon lines came
into popular use, the technigue has almost disappeared from routine use. Long
before the new ropes came into play, people were already looking for a better way
to rappel using mechanical devices of various kinds. The basic principle of a rappel
or descent device is {o provide a friction surface over which a rope passes thereby
slowing the descent as the person’s polential energy is transferred into heat. in all

exerted perpendicuiar 1o the friction surface has {raditionally been provided by
curving the rope around the surface and applying "back-tension” exerted on the free
and of the rope by the hand of the operator. if the friction surface is limited (such as
with a carabiner discussed below), the amount Of {ension required 10 be exerted on
the free end of the rope can be signiticant {often causing significant discomiort, if not
burning of the rope in ones hand)}. in order to provide additionat friction surface {0
overcome this requirement, often the rope path is long and sinuous and/or the
device applies exira mechanical pressura on the rope as it passas over the swrface
thereby increasing the friction, and hence the control over the descent. In some
methods, cams act against the rope in order {0 apply such pressure; in other
methods, pressure i applied by increasing the length of winding of the path (either
by repeated wraps or by increasing the length of the device to extend the surface
over which the rope passes). In many cases, the geometry of the device is variable
and can be adjusted by the operator by means of a handle or lever. In some
devices, the geomelry is designed {0 "auio lock™ or "auto stop” the descent when the
individual releases the device {such as in an accidental fall or incapacitation).

10008] There are many categories of modern descent devices,

{0007] (arabiners; the most basic method of controlling one's descent s by means
of wrapping a rope around a carabiner or other metal ring, either singly or in
combination, using a variely of hitches or other rope arrangements. The control Is
exerted by varying the backpressure on the rope using a free hand. Qccasionally,
brake bars are added to a carabiner, which aids in the control. While such devices
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are ubiquitous, the method requires proper contiguration of a hitch {such as the
Munter hitch) and continuous handling of the rope in order o properly controf the
descent. if the operator fails {0 control the free hand, the results will be an
uncontrolied descent.

{0008] Figure 85 These are fixed cast or milled devices shaped loosely like the

figure "8°, As in carabiners. the rope is varyingly threaded through the device in
order to provide friction. Figure 8's are small, light and relatively inexpensive, but
have the same drawbacks as carabiners in that they require proper rigging and
attentive handling.

{0009] HooKs and Horns: This is a broad category of fixed devices including any
shaped bar or hook over and around which ropes are snaked or wrapped in order to
create iriction. Again, similar to figure 8's they are light and relatively inexpensive
while requiring a level of skili to operate properly.

{0010] Bobbins: Bobbins are mechanical descenders where the rope path follows an
S-shaped path from bottom to top. In general the braking surtace consists of two
non-rotating bollards fixed to a side plate, with a second pivoting side plate provided
to keep the rope from jumping off the other end of the bollards. A third {usually
smalier) bollard may be provided. The attachmant point for the individuat usually
atiaches to hoies in exiensions of the two side plates; these holes are aigned when
the side plates pivot to the closed position. Examples would be the Petzl SIMPLE or
S TOPR {auto-stop).

{0011] Fixed Multi-bar devices: These devices consist of an arrangement whereby

...........................................................

the rope snakes around at least three fixed bars or boliards, often machined out a
single piece of matal. An example would be the Whaletail.

10012] Moving Multi-Bar Devices: Simitar to a simple bollard, the rope snakes

4
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lever or screw, thereby modulating the friction. An exampie would be the Gemini
Rescue Equipment Gemlock. These devices can be quite effective although they
are often large and cumbersome.

{0013] Racks: Devices with frames that accept a number of brake bars arranged
similar to a ladder, at least some of which can shide on the frame. J-frame racks
have an open side; U-frame racks do not. In either case, the rope is snaked around
the "rungs” causing a circuitous path and creating friction. Because the bars
collapse on themselves, the inherent friction in the device can be quite high, thereby
making the amount of "back tension” required 1o undertake a long controlied descent

very manageable,

10014]

Spools: Devices where the rope wraps around a fixed drum. The drum axis
can be horizontal or vertical. Friction is varied by varying the number of wraps.

{0015] Lever Boxes: Lever boxes are devices with (1) a body with a complex rope

channel milled, cast, or otherwise formed into i, (2} a cover plate, and (3) a lever
that allows the rappeiler o control the descent, yet automatically stops the descent if
the rappeller lets go (an auto-stop feature). The enclosed rope path provides some
protection, although it can be a liability in heavy mud. Lever boxes tend o be
compiex, and the cost of manutacturing is accordingly high. They are also often
large and heavy. kExamples would be the Petzl Grigri, the Rollgliss and the RiT
Rescue and kscape dSystems F.ILR.E-ALL.

10018 United States Patent 5,131,491 “Descent Controlter” (Varner, 07-21-1992) is
an exampie of a variation of a spool type descender, with an allernate ladder

100171 United States Patent 5,597,052 "Descender” (Rogleja, 01-28-1997) is an
exampie of a bobbin type descender.
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10018] United Slates Patent 5,850,833 "Self-Locking Descender for a Rope with an
Operating Lever” {(Petzi, 12-22-1938) is another example of a bobbin type
descender covering variations of the Petzl STOP device.

{0019] All of the above devices fall into either the category of simple devices that are

extramely limited in their ability to control one’s descent without significant training
and setup time or complex devices that are elther hgavy, compiicated to operate,
expensive to manufacture or susceptible {0 damage and wear,
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BRIEF SUMMARY OF THE INVENTION

10020] The device consists simply of two pieces: (1) a fixed bar of metal through
which several holes have been drilled for passing a rope through and (£) a lever
which is fitted into a center slot in the lower portion of the bar loagiiudinally with is
handle protruding from the side. The combingd bar and lever have ong concentric
hole drilled through them for additional passage of the rope. The lever is hinged
with the bar ang has an attachment point drilled at i1s bottom end through which a
carabiner or other attachment device is threaded. The attachment point is offset
from the hinge point and the concentric hole thereby providing torque 1o open the
lever when the device is weighted by the rappelier. To operate the device, a rope I8
threaded through the bar, passing from one hole back through the next. Finally the
rope is threaded through the concentric hole in the bar and lever. While the rope is
attached {o a fixed point from which a descent is desired, the rappelier is attached to
the attachment point on the lever by means of a carabiner or other hardware, The
weight of the operator opens the lever, thereby squeezing the rope in the bottom
hole between the sides of the bar and the levey in a scissors action, increasing the
friction throughout the device. By religving the pressure on the lever by squaezing
the bar and lever combination, the operaior can conirol the descent of the device. In
the event that the operator fails to operate the device or is unable o do so due to
incapacity, the device awtomatically iocks off and stops the descent,

Features and Advantages

{0021} Simplicity: the device consists of only two pieces (plus hinge pin} with no
moving part other than the lever. There are no springs or other glements, such as
covers or locking ping, to maintain and replace if worn out. This dramatically
simplifies manutacture.

{0022] Reliability: Often devices are dragged through the mud, and the resulting grit
and grime contaminate sensttive bearings, cams, and locks such that the devices

-

fail 10 operate properly. Because of the essentially tixed nature of the device's main
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bearing surfaces (simpiy holes drilled through a solid bar), the device i1 reliable andg
easy to maintain. The specific contour of the holes {which have guarter-round
external and visible and mud and grit are gasily washed off and the condition of the
path capable of being visibly confirmed. In this respect it is similar 1o a fixed bar
device, although with a lever control and auto-stop feature.

{0023] Qbvious and simple operation. other descent devices are sometimes
axtremely complex in the way they need {0 be set up. This device is intuilive In its
operation, with the threading of the device obvious to the user. While some devices
can be opened 1o allow for attachment {0 a rope without threading from the end, this
feature often complicates the device and confuses the operator. Some jever box
devices are pinned shut by the manufacturer in order 10 not allow users {o thread the
device in the field, requiring them 1o return them {0 the factory.

10024] Compact. because of its simple construction, the device is light and small.

much wider than the width of the rope being used. In addition, when the lever is in
the squeezed position, the lever nests conveniently alongside the device, allowing
the device o stow compactly in a carrying bag along with a pre-rigged rops.

{0029] Flexible: Since varying demands require different amounts of friction {e.g.
depanding on the weight of the operator or the stiffness or size of the rope being
used), the device can be rigged in varying ways: for example. if a slower, more
controlied descent is desired or if the rope being utillized s thin or flexiblg, the rope
can be passed through ail of the holes. However, it the ioad is lighter {8.g. a small,
light firefighter) or a stiffer or thicker rope is being used, the device can be rigged
without using all of the holes.

{0020] Multiple Permutations: By varying during manufacture the exact geometry
of the lever, speacifically its offset relationship between the attachment point, rope
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hole, hinge pin and lever angle, the device may be made to perform in a wide

variety of different environments and manners.

In some embodiments of the present invention, there is provided a
descent control device, consisting of:

three connected singular pieces;

the first singular piece comprising a bar of a width to be gripped by one
hand, the bar having:

a plurality path holes fully through the bar from one exposed side
to another exposed side, the a plurality path holes aligned approximately
linear and defining a rope path, each path hole having a rounded surface
edge;

a rope control hole fully through the bar, the rope control hole
positioned towards an end of the bar and aligned approximately linear
with the three path holes;

a horizontal slot in a side of the bar, the horizontai slot
encompassing the control hole; and

a hinge hole;
the second singular piece comprising a lever connected to the bar at the

hinge hole, the lever having:
an attachment hole for connecting to an external load; and
a constricting hole fully through the lever from one exposed side
to another exposed side;
the third singular piece comprising a hinge pin pivotally connecting the
lever to the bar at the hinge hole such that the lever moves on a plane
perpendicular to a plane defined by the path holes through the bar;

wherein the lever fits into the siot of the bar such that when fully closed
against the bar, and without interfering with the path holes, the constricting hole
of the lever overlaps with the control hole of the bar creating an open path

through the control hole and path holes for a rope, and when fully open away
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from the bar the constricting hole is moved away from alignment with the control
hole therein constricting the rope path; and

wherein applying force at the attachment hole in a direction away from
the bar will pivot the lever away from the bar, thereby constricting the passage of

a rope through the space formed by the control hole and the constricting hole.

In some embodiments of the present invention, there is provided a
descent control device, comprising:
a bar of a width to be gripped by one hand, the bar having

a plurality of path holes defining a rope path, the path holes
aligned approximately linear;

a rope control hole, the rope control hole positioned towards an
end of the bar and aligned approximately linear with the plurality of path
holes;

a horizontal slot in a side of the bar, the horizontal slot
encompassing the control hole; and

a hinge hole;

a lever pivotally connected to the bar at the hinge hole through a hinge
pin, the lever having
an attachment hole; and
a constricting hole;
wherein the lever fits into the slot of the bar such that both when fully
closed against the bar and when fully open away from the bar the constricting
hole of the lever is moved away from alignment with the control hole of the bar
therein constricting the rope path, and at a point in between fully open and fully
closed the constricting hole overiaps with the control hole creating an open path
through the control hole; and

wherein applying force at the attachment hole in a direction away from
the bar assists with pivoting the lever towards either fully open away from the bar
or fully closed against the bar, thereby easing control by constricting the passage

of a rope through the space formed by the control hole and the constricting hole.

Oa
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BRIEF DESCRIPTION OF THE DRAWINGS

{0027] In the drawings, closely related figures and items have the same number but

different alphabetic suffixes.
{0028] FIG. 1a is a front view of the bar.
10029] FIG. 1b is a side view of the bar with a rope threaded through it.
{0030] FIG. 2a is a front view of the lever.
0031] FIG. 2b is a side view of the lever.
10034] FIG. 3a is a front of the device in a fully open position.

10033] FIG. 3b is a front view of the device in a closed position.

10034] FIG. 4a is a front view of the device, configured in a double brake style, in a
clenched closed position,

{0033 FIG. 4b is a front view of the device, configured in a double brake style, in a
fully open position.

{0036] G 4c 1s a front view of tha device, configured in a double brake style, in an
unclenched closed position.

00371 FIG. 3a is a front view of the device, configured with a slofted hinge hole, in a
fuilly open postlion,

0038] FIG. 5b is a front view of the device, configured with a siotted hinge hole, in
an increased friction position.

10
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{0039] FIG. 5¢ is a front view of the device, configured with a slofted hinge hole, in a
closed position.

10040] FIG. 63 is a thres dimensional pergpective view of the device in a clenched
position.

1004 1] FIG. 6b is a three dimensional perspective view of the device in an
unclenched position.

10042] FIG. 7a is a front view of the device with an alternate attachment hole
showing direction of force from an attached load while configured in a double brake
style, in a clenched closed position.

10043] FIG 7h 18 a front view of the device with an alternate atiachment hole

showing direction of force from an attached load while configured in a double brake
style, In an uncienched closed position.

11
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DETAILED DESCRIPTION OF THE INVENTION, INCLUDING THE
PREFERRED EMBODIMENT

Terminology

10044] The terminology and definitions of the prior art are not necessarily consistent
with the terminology and definitions of the current invention, Where there is a
conflict, the following definitions apply.

10045] “Load” means the individual who s rappelling with the device or other object
being lowered that is attached.

{0048 “Hinge” or “Hinge Pin” means a rod, pin, bolt or other item that acts as a
pivot point and connects the bar and lever to form the device.

10047 “Rope” means a rope, cable, or other iingar tension device made of any

material, including metal or natural or synthetic fiber,

Operation

10048] In the foliowing detailed description of the invention, reference 8 made to the
accompanying drawings which form a part hereof, and in which are shown, by way
of illustration, specitic embodiments in which the invention may be practiced. s to
be understood that other embodiments may be used, and structural changes may

be made without departing from the scope of the present invention.

{0049] Referring 1o FIGs. 13, 1b, 23, 2b, 3a & 3b, the invention consists of two
pieces through which a rope may be threaded and o which a rappelier or other oad
may be aftached with a carabiner or other hardware. The pieces consist of bar 100
and lever 200, in a preferred embodiment, Lever 200 may be fitted into slot 140 in
bar 100, Lever 200 and bar 100 may be pivotally connected together at one corner.
for example with hinge pin 110. Bar 100 and lever 200 also may be pivotally joined
but onented alternatively, such as on different planes.

12
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{0000] Bar 100 may contain one of more rope path holes 130 drilled through bar
100. in a preferred embodiment the holes are arranged in a line {o simplify use and
configuration of the device and avoid entanglement possibilities. Alternative non-
inear hole alignments may be desirable to allow alternate shapes and sizes of bar
100. The surface edge of each hole may be rounded such that the holes increase
from a minimum diameter at a central depth in bar 180 {o a maximum diameter at
the surface of bar 100. This curvature 10 the edging of holes 130, coupled with the
spacing of the holes, enables rope 150 1o travel in a smooth approximately circular
path as the rope exils and enters bar 100 when passed back and forth through holes
130. The number of holes and their size may be varied depending on the weight of
the load and the stiffiness, surface friction characteristics, and size of the rope used
in the device and the resulting performance desired. Al the lower end of bar 100, an
additional rope control hole 120, aligned with and having a rounded edge simifar to
holes 130, may be drilled. If bar 100 and lever 200 are configured in alternative
alignments, rope control hole 120 also may be configurad in allernative alignment s0
and width of bar 100 need only be sufficient to support the drilled holes and
cannecting hinge pin 110. The top of bar 100 may be smoothed and curved to avoid
snagging the rope during operation, and the width at the bottom of bar 100 may be
bar 100 may be made {0 accommodate gripping the device or for any agsthetic
purpose.

{0051] Perpendicular to hole 120, and laterally in the center of bar 104, siot 140 may
be cut into bar 100 and may extend from the bottom of bar 100 upwards beyond
hole 120 towards but not 1o holes 130. Siot 140 may separate bar 100 into two
exterior bars 160, with hole 120 passing through both exterior bars. Slot 140 may
be feft outl in order to allow operation in alternative configuration including pivot of

lever 200 in a non-parailel direction.
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{005Z] It a preferred embodiment, lever 200 may consist of a plate of thickness
slightly less that the depth of siot 140 and of width slightly greater than the width of
bar 100. Lever 200 may nest within siot 140 with a portion of lever 200 extending
outside the length of bar 100 and forming handle 230 for lever 200. An additional
portion of lever 200 may extend below bar 100 and enclose attachment hole 210, to
which a {oad may be allached by means of a carabiner or other attachment
hardware. Constriction hole 220 may be drilied in lever 200 such that when bar 100
and lever 200 are assembied lever 200 may be rotated such that hole 220 and hole
120 are approximately concentric. Rotation of iever 200 may be enabled by hingeg
connection 1o bar 100. For exampie, hinge pin 110 may connect lever 200 {0 bar
100 {o enabia such rotation. in one embodiment rotation on hinge pin 110 to
concentric alignment of hole 220 with hole 120 further positions lever 200 such that
handle 230 may align parallel o holes 130. In alternate configurations including
operation without siot 140, lever 200 may be any desired thickness and width.

10053] To utilize the device, rope 150 may be passed through the device in a path
defined by the holes in bar 100, The operator may utilize all of the holes 130 or less
than ali depending on the desired performance. Increasing the aumber of holes
descents of greater weight loads. In addition to utilizing holes 130, and {0 enable full
stop functionality of the device, the rope may be threaded through concentric holes
120 and 220.

{0054] In a standard use embodiment, the rope entering holes 130 may attach tc a
fixed point or otherwise be secured at the top of a descent, and the load may be
attached to attachment hole 210. As the load is applied at aftachment hole 210,
lever 200 may pivol on hinge pin 110, thereby causing holes 120 and 220 to diverge
laterally and the resulting opening to diminish. As lever 200 fits between exterior
bars 160, lever 200 may act as a middle bar pressing ropg 150 between exterior
bars 160. 1his resuiting scissors action may squeeze rope 150 and increase the
friction at hole 120. The resulting backignsion on the rope may also increase the
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friction at holes 130, In aliernate contigurations, lever 200 may close a conslricting

{0055] The operator may modulate the friction in hole 120, and thereby the total
friction in the device, by squeezing handle 230 of lever 200 in varying amounts. in
addition, the total fnction may be modulated by the operator using a free hand {o
apply back tension on rope 150 extending out of the device from holes 120 and 220
similar to the msathod usead to brake a descent with many other devices. Qperation
may consist of a combination of the two methods, with one hand operating lever 200

and the other retaining control of the free end of rope 150.

{0056] The speacific geometry of the device, namely the sizes of holes 130, 120 and
220, and the relative locations of hinge pin 110, holes 120 and 220, and allachment
hole 210 may be varied 10 create alternate embodiments providing specific
characteristics for the performance of the davice depending on the desired load and
the characteristics ot the rope being utilized.

{0057] In a preferred embodiment, the device may be configured to provide an auto-
stop feature whereby failure by the operator {0 squeeze lever 200 allows lever 200
sufficiently to cause enough friction in the device to deceglerate the load {o a full stop.
This feature may be desirable in multiple situations, including, but not limited to, in
emergency egress or other situations when a rappeller s unable to hold onto the
rope with either hand asg both hands are used (o manesauver the operator out of a
window or other situation. in such a stuation the device may automatically lock off
and prevent the rappeller from rapidly descending. Once out of the window or other
similar situation, the rappeller may then sgueeze lever 200 as desired to controd the
descent.

{0058] An alternative method of operation of the device may be to use it as a belay
device. The device may be inverted and attachment hole 218 may be attached to a
fixed point or {0 the belaying operator. The rope exiting from holes 130 may be
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atfached 1o the individual or other load being lowered. By squeezing lever 200, rope
150 may be played ot through the device, thereby lowering the load.

{005Y] Il an example embodiment that works with 1/2" and smaller rope and
includes an auto-stop, bar 100 may be manufactured such that three holes 130 and
rope control hole 120 may each have a minimum /2" diameter and curve to a
maximum diameter of 17, Holes 130 may be spaced in a row with one inch between
centers, with the center of each hole approximately 5/8” from both edges of bar 1040.
Hole 120 may be aligned with holes 130 and positioned with 1 1/8" between the
center of hole 120 and the center of the lowest of the three holes 130. Hinge pin
110 may be aligned with its center approximately 3/4" below the center of hole 120
and approximately 3/8” from the edge of bar 100, Lever 200 may be manufactured
with a maximum width of 1 11/16" when aligned such that constricting hole 220 is
approximately concentric with hole 120 and lever 200 {3 connected to bar 100 by
hinge pin 110, Coastricting hole 120 may have a 1/2" diameter. Attachment hole
210 may have a 5/8" diameter. The center of attachment hole 210 may be aligned
approximately 1 1/4" below the center of hole 220, and approximately 1 1/16° from
the edge of lever 200. Lever 200 may be angled below hinge pin 110 and curved
around aftachment hole 210 to minimize size. Handie 230 may extend along the
length of bar 100, with the length of handle 230 approximately 3 3/8" from the center
of hole 220. Handle 230 may have a rounded top for gripping and conrol purposes.

Other Embodiments

{00060] As will also be apparent 1o those skilled in the ari, the device may also bse
made with lever geometry that may, in addition to automatically stopping the
descent when the operator fails to squeeaze the lever (L.g. fully "open’), also stop the

descent if the operator were {0 panic and squeezes the laver frantically {1.e. fully

“‘closed”). Referring to FiGs. 4a, 4b & 4c¢, by manufacturing handle 230 on lever
200 at 3 wide angle, the holes 120 and 220 may squeeze the rope when gither the
handle is released, as in FIG. 4¢, or when the lever is fully squeezed (such as might

result in a panicked response), as in FIG. 4a. The rope may pass through
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concentric holes 120 and 220 when lever 200 is in @ neulral position approximately
midway between fully open and fully closed, as in FIG. 4b, This geometry allows
holes 120 and 220 1o diverge in aither direction.

{0001] Referring also to FIGs. ba, Sb & 5¢, in another embodiment lever 200 may be
attached with variable hinge geomelry by means of slotied hinge hole 500, Slotted
hinge hole 500 may aillow lever 200 1o slip iinearly versus bar 100 without rotation so
that even with handie 230 on lever 200 tully squeezed, holes 120 and 220 are no
longer fully concentric, as shown in FIG. Bb. This would allow the amount of friction
with handie 230 on lever 200 being fully squeezed to be varied, further depending
on rope size and length of siotted hinge hole 500, {0 provide a base level of friction.
Further operation of handie 230, as shown in FIG, 8¢, such as rotating under the
load attached to point 210, may increase the friction, ultimately to the point of
stopping the load. I minimum friction in the device is desired, the operator may fully
squeeze lever 200 while simultaneously putling the device toward attachment hole
210, This will push lever 200 back into bar 100 and fully open holes 120 and 220 {0
minimize friction. This method of operation may be useful in minimizing friction In
the device in situations such as, but not limited to, a horizontal egrass situation prior

to exiting a building vertically.

{0002] Referring also to FIGs, 7a & 7b, attachment hole 710 may be configured as
an elongated hole or in alternative shapes so that the direction of force applied by
an attached load may shift as lever 200 is opened or closed. Such shifting may
allow the force to assist fully closing or fully opening lever 200, or otherwise atiect

ease of controlling lever 200.
{0063} Alternative embodiments may further alter the connection between bar 100

and lever 200, The conneclion between bar and lever may be non-pivotal, such as
engaging a constriction mechanism when slid {ogether or pulied apart.
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[0064] In order to meet National Fire Protection Association (NFPA) standards
as an escape device, the device may be made of materials such that, when

assembled, it may withstand loads in excess of 13.5 kilonewtons. Production to

withstand lesser force may also be done to create the device for use in non-

emergency lesser load situations.

[0065] The scope of the claims should not be limited by the preferred

embodiments set forth in the exampiles, but should be given the broadest

interpretation consistent with the description as a whole.
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. A descent control device, consisting of:
three connected singular pieces;

the first singular piece comprising a bar of a width to be gripped by one

hand, the bar having:
a plurality path holes fully through the bar from one exposed side to

another exposed side, the a plurality path holes aligned approximately
linear and defining a rope path, each path hole having a rounded surface
edge,

a rope control hole fully through the bar, the rope control hole
positioned towards an end of the bar and aligned approximately linear with

the three path holes;
a horizontal slot in a side of the bar, the horizontal slot

encompassing the control hole; and
a hinge hole;
the second singular piece comprising a lever connected to the bar at the

hinge hole, the lever having:
an attachment hole for connecting to an external load; and

a constricting hole fully through the lever from one exposed side to

another exposed side;

the third singular piece comprising a hinge pin pivotally connecting the
lever to the bar at the hinge hole such that the lever moves on a plane
perpendicular to a plane defined by the path holes through the bar;

wherein the lever fits into the slot of the bar such that when fully closed
against the bar, and without interfering with the path holes, the constricting hole

of the lever overlaps with the control hole of the bar creating an open path

through the control hole and path holes for a rope, and when fully open away
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from the bar the constricting hole is moved away from alignment with the control
hole therein constricting the rope path; and

wherein applying force at the attachment hole in a direction away from the
bar will pivot the lever away from the bar, thereby constricting the passage of a

rope through the space formed by the control hole and the constricting hole.

2. The descent control device of claim 1, wherein a surface edge of each

hole is rounded.

3. The descent control device of claim 1 or 2, wherein the hinge hole

comprises a slotted hinge hole.

4. A descent control device, comprising:
a bar of a width to be gripped by one hand, the bar having
a plurality of path holes defining a rope path, the path holes aligned
approximately linear,;
a rope control hole, the rope control hole positioned towards an end
of the bar and aligned approximately linear with the plurality of path holes;
a horizontal slot in a side of the bar, the horizontal slot
encompassing the control hole; and
a hinge hole;
a lever pivotally connected to the bar at the hinge hole through a hinge
pin, the lever having
an attachment hole; and
a constricting hole;
wherein the lever fits into the slot of the bar such that both when fully
closed against the bar and when fully open away from the bar the constricting

hole of the lever is moved away from alignment with the control hole of the bar

therein constricting the rope path, and at a point in between fully open and fully
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closed the constricting hole overlaps with the control hole creating an open path
through the control hole; and

wherein applying force at the attachment hole in a direction away from the
bar assists with pivoting the lever towards either fully open away from the bar or
fully closed against the bar, thereby easing control by constricting the passage of

a rope through the space formed by the control hole and the constricting hole.

5. The descent control device of claim 4, wherein there are three path holes.

6. The descent control device of claim 4 or 5, wherein a surface edge of

each hole s rounded.

7. The descent control device of any one of claims 4 to 6, wherein the hinge

hole comprises a slotted hinge.
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