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Description

Related Applications

[0001] This application claims priority to U.S. Patent
Application Serial No. 15/018,618, filed February 8, 2016,
which claimed priority to U.S. Provisional Patent Appli-
cation Serial No. 62/204,668, filed August 13, 2015.

Field of the Invention

[0002] The present invention relates to adjustors for
maintaining a tailgate, automobile hatchback or door in
a desired position fixed in at least one direction, i.e., op-
posing a force having a vector in a substantially constant
direction. Thus, the invention relates to the automotive
and trucking industries, the building and moving indus-
tries and other fields in which maintaining a structure ro-
tatable about an axis in a fixed position against at least
one directional force vector (such as gravity and/or wind)
is desired.

Background of the Invention

[0003] A common feature of most trucks, such as pick-
up trucks, and some cars is a tailgate. The term "tailgate"
generally refers to a door or gate comprising a hinged
gate at the back of the cargo bed of a truck or car (such
as a station wagon) that can be lowered or otherwise
moved to facilitate loading or unloading the vehicle. Gen-
erally, a tailgate has two fixed positions: it may be locked
and fastened e.g., to the side panels of the truck bed, or
may be unlocked and permitted to freely move about the
axis defined by a hinge - this may be, for example, gen-
erally in an "up and down" direction or less commonly
from side to side.
[0004] Originally, tailgates, such as pickup truck tail-
gates, were designed without support in the "open" po-
sition; this when opened, the tailgate was simply permit-
ted to fall down to an angle of about 180° to its closed
position (unless hindered by the bumper or other vehicle
features). Most modern trucks, station wagons, and the
like are built to support the tailgate when it is the "open"
position, in which the gate is generally horizontal and
substantially parallel to the axis of the front-to-back as-
pect of the car and at about a 90° angle to its closed
position. Support is generally provided by one or more
cable or by one or more pneumatic cylinder. These sup-
port means may have one end anchored to the truck (for
example, to the side panel(s) of the truck) and the other
end may be mounted on the back or side of the tailgate
itself.
[0005] Similarly, some vehicles, such as some trucks,
hatchback cars and station wagons, have rear gates, win-
dows, or doors that open by being raised rather than low-
ered. Some of the gates, windows or doors have springs
and/or pneumatic cylinders that automatically cause the
door to raise to the fullest extend when they are opened.

[0006] In one illustration, occasionally the bed or cargo
area of a vehicle may be used to transport an item (such
as e.g., a motorcycle, lumber, surfboards) that is larger
than, or extends beyond the rear tailgate or window there-
of. In such cases it is difficult to assure that the cargo
remains firmly secured within the bed when the vehicle
is in motion. It is therefore common practice in such sit-
uations to use twine, rope or cords to maintain the gate,
door, or window in a partially closed position, and/or to
otherwise to tie the cargo down within the bed or cargo
area. This practice can be inconvenient, time consuming
and potentially dangerous.
[0007] Tailgates that are supported only in a horizontal
position, or which are supported only by cables, make
the loading the loading and unloading of cargo, particu-
larly wheeled cargo such as motorcycles, ATV’s tractors
and the like more difficult, as the tailgate cannot be used
as a ramp. It would be helpful in some instances to se-
curely support the tailgate at an angle greater than about
90° to its closed position so as to permit the tailgate to
be used as a ramp.
[0008] Furthermore, many owners put a load on their
tailgate without knowing the integrity of the installed ca-
bles or pneumatic cylinders.
[0009] Zelinsky (U.S. Patents No. 8,075,038,
8,070,207, 8,070,208 and 8,087,710) discloses systems
for installation on pickup trucks employing a cable ele-
ment, in certain cases having a rigid portion comprising
an adjustor or lever to lengthen or shorten the cable be-
tween 2 positions, or wherein the cable has a long and
a short end than can be hooked to the tailgate or truck
body, or where the cable fits into a slider built into the
tailgate to permit the tailgate to rest in more than two
positions, or have a cable section and a rigid section to
hook the cable onto. In each case, the systems are some-
what complex to adjust, provide for adjustment of the
tailgate between a limited set of positions, and/or require
significant alternation of the tailgate and/or truck panels
to function.
[0010] Cauley, U.S. Patent Publication 2014/0028046
discloses a tailgate system using two straps (one on each
side of the tailgate) and provides for continuous adjust-
ment of the length of the straps and thus the tailgate
position. However, each strap must be adjusted and then
matched to the length of the opposing strap in order to
attain full support of the tailgate.
[0011] Kuzmich, U.S. Patent 6,267,429 discloses a ca-
ble-based system in which a hinge provides first and sec-
ond (primary and secondary) open positions.
[0012] These cable or strap systems may have the dis-
advantage of lacking rigidity resisting forces in the "up-
ward" direction. That is, they may permit the tailgate to
bounce up and down on a bumpy road, or of a quick
braking was applied.
[0013] Lisk, U.S. Patent 6,857,678, which uses a
threaded rod and a roller to provide continuous adjust-
ment of the tailgate height. This system may be time-
consuming and difficult to use to balance the support of
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each side of the tailgate when in place.
[0014] Casey, US Patent 6,206,444 shows a tailgate
spoiler apparatus which involves a rigid rod that can be
extended or retracted into a pivoted housing constructed
on the inside of the truck bed; this can be adjusting using
a hydraulic cylinder or a motor to optimize the passage
of air over the tailgate to create a spoiler effect. This sys-
tem is complex and may take up valuable bed space.
[0015] Sauri, U.S. Patent 5,630,637 discloses a some-
what complicated tailgate adjustment apparatus having
shafts and a pair of chains traveling around sprockets.
This invention would seem to require a major and expen-
sive rebuilding of the truck bed.
[0016] Vars, U.S. Patent 2,561,081 discloses the use
of two rigid metal straps that a permanently affixed to the
truck. Each is hinged to a swivel the side panel of the
truck. These straps have keyhole apertures placed along
their length to engage studs fixed at the outer edges of
the tailgate; in this way the tailgate can be adjusted to a
particular angle, and held in place using the correspond-
ing keyhole apertures.
[0017] U.S. Patent 2011/089712 discusses a tailgate
damping and detent system for a vehicle, including a tail-
gate lift assist system with a torque rod rotationally
grounded between the tailgate at a first end and a first
side of the vehicle’s frame at a second end. The tailgate
has a closed (vertical) position and an open (horizontal)
position. The tailgate is held in the open position by a link
detent system. This document discloses the preamble of
claim 1.
[0018] U.S. Patent 6,418,667 discusses a tailgate fold-
ing device for an automotive vehicle constructed to ver-
tically fold a midsection of the tailgate and thereby to
avoid an external lower end thereof from touching a ceil-
ing when the tailgate is opened at a place where the
ceiling is low, thus promoting an effective use of the tail-
gate even at a confined area. The tailgate is divided in
two, separated by a hinge, and there is a hitching rod
attached to the lower half of the tailgate, which meshes
with a latch rod which is integrally mounted in the upper
half of the tailgate.
[0019] Thus, there is a need in the art for a simple and
easily installed apparatus capable of rigidly holding a
gate, door or window in a fixed position with respect to
the direction of a force. There is also a need for a simple
and easily installed apparatus for permitting the tailgate
or be rigidly and adjustably supported in a variety of po-
sitions, which may include a position of greater than about
90° relative to the locked, closed position of the tailgate
to facilitate the use of the tailgate as a ramp for the loading
and unloading of cargo into the truck or car bed.

Summary of the Invention

[0020] The present invention is directed to apparatus
and methods for maintaining and supporting structures
movable around at least one axis, such as hinged doors,
gates and windows, rigidly in a desired and fixed position.

In particularly useful examples, the apparatus and meth-
ods pertain to vehicle tailgates and hatchbacks (collec-
tively "tailgates" unless indicated otherwise) that rotate
around a substantially horizontal axis positioned proxi-
mate an edge (for example, a lower edge) of the tailgate.
Furthermore, in some examples, the apparatus and
methods of the present invention may be used to secure
a window, such as a horizontally opening window of a
camper shell, sports utility vehicle, or a recreational ve-
hicle, in a partially open position.
[0021] In addition to helping secure a payload to the
vehicle, and preventing it from falling or being ejected
from the vehicle during transit, the apparatus and meth-
ods of the present invention may be used to provide a
securely positionable, adjustable tailgate and/or window
locking device to provide less drag and thereby increase
gasoline, diesel and electrical mileage. As used herein,
the word "payload" shall mean goods or other objects
being transported or arranged for transport.
[0022] In other examples, the apparatus and method
of the present invention may be useful for purposes other
than, or in addition to, those related to motor vehicles,
such as to provide a way to adjustably maintain a door
wholly or partially open (for example, for ventilation pur-
poses) in strong winds or another resisting force.
[0023] It therefore will be understood that as used in
the present specification the term "tailgate adjustor(s)"
shall refer to the apparatus of the invention without spe-
cific regard to where or how the apparatus is used, unless
specifically indicated otherwise.
[0024] In certain examples, tailgate adjustors are pro-
vided which comprise a sprocketed support apparatus
(e.g., a rotatable bracket) preferably comprised of a rigid
metal, a metal alloy, a polymer, or a mixture of a polymer
and a strengthener such as carbon fiber, and having a
first end structured to be rotatably fixed to a vehicle panel
located proximal to the rear gate or hatch opening of the
vehicle, and a second end structured to be rotatably fixed
to a tailgate, for example to a lateral side of a tailgate.
The apparatus comprises a plurality of rigid approximate-
ly rectangular shanks (preferably, but not invariably, two
shanks), pairs of shanks being joined and rotatable with
respect to each other around a common axis thereby
permitting the apparatus to be folded around the at least
one common axis to shorten its reach, or unfolded around
the at least one common axis to extend its reach. By
"shank" is meant a generally rectangular rigid material
(such as a stainless steel, a carbon fiber polymer, or a
similarly strong material) having dimensions of length
greater than their width, and dimensions of width greater
than their thickness; shanks may have rounded ends.
Preferably, the shanks are made from cold rolled steel
or a similarly hard material. On one example, at least two
shanks may be of unequal length and/or width to each
other. Those of ordinary skill in the art will recognize that
in certain embodiments of the invention three more more
shanks may be serially linked in a similar manner.
[0025] In a particular example two shanks may be
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used, with a first shank preferably being shorter than the
second shank. The first shank may have exact or approx-
imate dimensions of ̈  x 1 x 7 ̈  inches, while the second
shank may have exact or approximate dimensions of
3/16 x 1 x 9 5/8 inches; those of ordinary skill in the art
will be aware that these dimensions may be varied con-
siderably depending upon the application, such as the
dimensions of the vehicle, the dimensions and spacing
of the attachment points for the shanks, the dimensions
of the space between the window, door or gate and the
side or frame panels, etc., without departing from the
spirit or scope of the present invention.
[0026] The first end of the apparatus is located distally
along the length of a first shank from the point of connec-
tion between the first shank and another shank; while the
second end of the apparatus is located distally along the
length of a second shank from the point of connection
between the second shank and another shank. In a pre-
ferred example, the first and second shanks are rotatably
connected to each other, for example, by a hinge, rod,
bolt, screw, or rivet. In some examples, the first and sec-
ond shanks are of equal length; in currently preferred
examples the first and second shanks are of unequal
length.
[0027] Preferably, the first end, the second end, or both
ends of the apparatus are structured to be rotatably fixed
to a vehicle panel and/or tailgate, respectively, by means
of a hole or channel in the shank proximal to each said
end. The hole or channel permits a shank to be rotatably
fixed to the vehicle by bolting or screwing the shank, for
example, by using a machine screw, to affix the shank
to the truck side panel or tailgate, preferably using wash-
ers, such as a spacer washer and a shoulder washer.
For tailgates, preferably, the existing cable systems may
be removed from both the truck side panel and the tail-
gate, and the shanks of the present support apparatus
joined thereto using the same tap holes (e.g., 10 mm x
1.25 mm) as were used to join the cable system to these
parts. For example, in certain cases a 10 mm x 1.25 mm
x 30 mm machine screw may be used. The machine
screws may placed within polymer bushings having an
opening slightly larger than the screw such that the
screws can be tightened without inhibiting the ability of
the support apparatus to swivel around them during use.
It will be recognized that specialized systems may also
be devised or used to facilitate the swiveling of the shanks
when attached to the vehicle side panel and/or tailgate.
[0028] The second shank (preferably, but not neces-
sarily, the long shank) has a sprocket firmly and non-
rotatably attached thereto, such as by gluing, screwing,
bolting, riveting or welding. Preferably, the sprocket com-
prises a plurality of teeth, circumferentially or semi-cir-
cumferentially arranged around the sprocket body, bi-
ased and oriented towards the opposing end of the shank
on which the sprocket is mounted; that is toward the sec-
ond end of the apparatus if the sprocket is mounted on
the shank joined to the tailgate, or toward the first end of
the apparatus if the sprocket is mounted on the shank

joined to the truck panel. The number of the sprocket
teeth may be between about 6 and about 10 or more,
such as about 8. The sprocket teeth may be spaced apart
so as to orient the rotatably connected shanks in con-
veniently chosen increments with respect to each other;
for example, in about 11.25 degree increments, or about
22.5 degree increments. It will be understood that for any
given spacing of sprocket teeth, the addition of a greater
number of teeth will permit the tailgate adjuster to be
locked at an increased number of angles relative to the
closed position of the tailgate.
[0029] The sprocket teeth are used to lock the tailgate
adjuster in place (i.e., with the shanks locked at a specific
angle) by a trigger component rotatably mounted on the
shank that does not bear the sprocket, at a location prox-
imal to the sprocket when the support apparatus is as-
sembled and mounted. When the shanks are moved
about the rotatable connection with respect to each other,
the sprocket teeth are rotated with respect to the trigger
component. The trigger has a hook-shaped sprocket-en-
gaging tooth that is shaped and oriented to catch and
securely hold a chosen sprocket tooth, thereby causing
the shanks to be locked at a chosen angle with respect
to each other in at least one dimension when the trigger
is engaged. When the shanks are mounted on the tailgate
and truck side panel, moving the tailgate up or down with-
out the tigger component in an engaged position causes
the shanks to rotate about the rotatable connection with
respect to each other.
[0030] In preferred examples, the other shank (prefer-
ably the short shank) is rotatably joined to the sprocket-
containing shank; the means of joining may be any suit-
able means, such as a rivet or a screw; preferably the
shanks are joined by a rivet made of the same material
as the shank. Preferably, the sprocket has a hole through
which the rivet or machine screw joining the shanks can
be inserted.
[0031] The trigger component may be biased in one
position (e.g., the "closed" position), for example, with a
spring. In preferred embodiments, a clip may be joined
(e.g., screwed or bolted) to the shank carrying the trigger
component; the trigger component may comprise an arm
component for closing (e.g., engaging) and opening (e.g.,
disengaging) the trigger. The clip may be structured to
capture and hold the arm of the trigger component (e.g.,
in an open position) with enough holding force to coun-
teract the spring or other biasing means. The clip may
comprise a flexible element, such as a channel, to en-
gage and hold the trigger handle; this flexible element
may, without limitation, comprise a rubber, a plastic such
as PVC, or an elastomer. Alternatively, the clip and/or
flexible element may comprise a metal such as a spring
steel clip element.
[0032] The apparatus may be mounted in a pickup
truck as follows: first the factory installed cable system
is removed from one side of the truck side panel and the
tailgate by removing the screws attaching the cables to
the panel and tailgate. The short shank bearing the trigger
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component may be connected to the truck side panel
with the original screw, and the long shank bearing the
sprocket may be connected to the tailgate with the orig-
inal screw. In both cases, preferably a spacer washer is
placed between the shank and the truck panel or tailgate,
then the shank, followed by a shoulder washer and finally
the screw. The same thing is then done with the truck
side panel and the tailgate on the other side of the car.
A person of ordinary skill will recognize that the adjustor
apparatus on each side of the tailgate are mirror images
of each other. In presently preferred embodiments the
maximum weight to be placed on the tailgate when the
apparatus of the invention is mounted and engaged is
about 200 pounds, or about 250 pounds or about 300
pounds or more.
[0033] The adjustor apparatus of the present invention
thus permits the tailgate to, for example, be locked in an
open position in which the tailgate is at a greater than
90° angle with respect to the fully closed position. This
position conveniently permits the loading and unloading
of items such as wheeled vehicles into the cargo bed.
[0034] The adjustor apparatus may also be used to
lock the tailgate in a slightly open position (for example,
approximately 20 to 30 degrees) to act as a spoiler and
to direct airflow over the rear of the truck more efficiently
while the truck is in motion; this can result in reduced
gasoline, diesel and/or electricity usage, thereby increas-
ing mileage and fuel efficiency.
[0035] The adjustors of the present invention may be
adapted for use in adjusting the hatchback of a car or the
window of a camper shell (both of which, unlike the tail-
gate, open in an "up" position) so as to lock the window
or hatch in a stable, partially closed position when an
oversized load is placed in the cargo area, thereby se-
curing the load within the cargo area.
[0036] When made of a metal or alloy, preferably the
shanks of the apparatus are electrocoated, galvanized,
or otherwise covered with an anticorrosion material. Such
a material may, without limitation, be a zinc-containing
material, a nickel-containing material, a polymeric mate-
rial, and mixture of such materials. Exemplary anti-cor-
rosion materials are well known to those of skill in the art.
[0037] In some uses, the support apparatus of the
present invention may be used in conjunction with one
or preferably two reinforcing sheaths, which may be in-
stalled on each lateral end of a truck tailgate. Modern
truck and SUV tailgates are made using relatively thin
metal sheeting, which can lack sufficient strength or ri-
gidity to support heavier objects (such as motorcycles
loaded using the tailgate, held at a desired angle by the
support apparatus, as a ramp) without the tailgate bend-
ing or becoming distorted.
[0038] The sheaths may be made from similar material
as the support apparatus, such as stainless steel (e.g.,
440C and/or 304 stainless steel) or a similar hard metal,
or a polymer or carbon fiber material. The sheathes are
generally shaped and sized to fit the lateral end profiles
of the tailgate, and are preferably bout 3 to about 9 inches

wide, surrounding the top and bottom sides of the tailgate
and preferably covering the ends thereof as well. If the
reinforcing sheaths include end coverings, the ends may
have a hole, for example a tapped hole, for rotatable con-
nection of the support apparatus to the tailgate, as de-
scribed above.
[0039] Although the foregoing invention has been ex-
emplified and otherwise described in detail for purposes
of clarity of understanding, it will be clear that modifica-
tions, substitutions, and rearrangements to the explicit
descriptions may be practiced within the scope of the
appended claims.

Brief Description of the Drawings

[0040]

Fig. 1A is a side view of the tailgate adjuster of the
present invention installed on a truck having an over-
sized flat payload.

Fig. 1B is a side view of the tailgate adjuster of the
present invention installed on a truck having a mo-
torcycle as payload.

Fig. 2 is an exploded view showing the components
of an adjustably locking rotatable bracket (tailgate
adjustor) of the present invention.

Fig. 3A is a side view of an assembled example of
the adjustably locking rotatable bracket shown in
Fig. 2, in a locked, angled position.

Fig. 3B is a side view of the adjustably locking ro-
tatable bracket locked in a fully extended position.

Fig. 3C is a side view of the adjustably locking ro-
tatable bracket in a fully extended position with the
trigger component unengaged.

Fig. 3D is a partial cutaway top view of the adjustably
locking rotatable bracket in a fully extended position
with the trigger component unengaged.

Fig. 4 is a close-up of the rotatable joint between
shanks of an example of the support apparatus of
the present invention.

Fig. 5A is a top view of a tailgate reinforcing sheath
of the present invention.

Fig. 5B shows a[[q]] side view of the tailgate rein-
forcing sheath shown in fig. 5A.

Detailed Description of the Invention

[0041] The present invention is directed to methods
and compositions for adjustably maintaining a structure
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at least partially rotatable about a hinge. Preferably the
structure to be maintained in a given position has a sub-
stantially flat, planar shape, such as a door, a window or
a truck tailgate. As used in the present application, a
shape that is "substantially flat and/or planar" is not lim-
ited to a two dimensional surface, but may include three
dimensional shapes as well. For example, a cuboid
shape having a relatively thin depth (such as a window
or door) is within this definition, as is the shape of a truck
tailgate, which may have a curve in an interior or exterior
surface thereof, but nevertheless has the general essen-
tial shape and interchangeable function of a flat gate.
[0042] Thus, Fig. 1A is a side view of a pickup truck
101 having a cargo bed 103. The cargo bed in this figure
contains a flat payload 107. As shown in the figure, the
payload 107 is longer than the length of the cargo bed
103; such a payload may comprise, for example, planks
of lumber or sheets of drywall. Such loads of substantially
flat, substantially planar payloads are notoriously difficult
to secure for transit, since they generally do not have any
easily securable "hold down" features, such as holes,
hooks, or protrusions, to which a rope or length of line
can be conveniently made fast. If the truck tailgate 105
is left open, the payload can easily slide out of the truck
bed, for example, during turns or acceleration of the ve-
hicle. Contrarily, if the tailgate is maintained in a com-
pletely raised position the driver’s rear view visibility may
be compromised.
[0043] As shown, this problem is solved by the present
invention wherein one end of an adjustably locking rotat-
able bracket (tailgate adjuster) 109 is rotatably connected
to an outside surface of one side of the tailgate, and the
other end of adjustably locking rotatable bracket 109 is
rotatably connected to a vehicle panel 111 located prox-
imal and opposing the same side of the tailgate, and the
tailgate is raised to about 45° from the horizontal. Pref-
erably, the tailgate is equipped with adjustably locking
rotatable brackets 109 on each side of the tailgate, with
each such bracket rotatably connected to the vehicle
panel 111 located proximal and opposing the side of the
tailgate to which the other end of the bracket is connect-
ed. The use of two adjustably locking rotatable brackets
109 aids in firmly and securely retaining the tailgate
locked at the desired angle, and increases the possible
mass of the load that can be placed on the tailgate during
use.
[0044] Fig. 1B is a side view of a pickup truck 101
having a cargo bed 103, wherein the figure is identical
to Fig. 1A except the payload comprises a motorcycle
109. Those of ordinary skill will immediately envision oth-
er possible payloads, for example other oversized pay-
loads, for which the present invention will prove useful.
[0045] Turning now to Fig. 2, there is shown an ex-
ploded side view of an example of the adjustably locking
rotatable bracket of the present invention. The adjustably
locking rotatable bracket apparatus as shown comprises
two rigid shanks, a longer shank 203 and a shorter shank
205. The shanks are preferably approximately cuboid -

as shown in Fig. 2 the ends of the shanks 221 are round-
ed, but the top and bottom surfaces and the side surfaces
are flat and parallel, and such shapes are within the def-
inition of "approximately cuboid" as used herein. The
shanks may be comprised of, without limitation, a metal,
a metal alloy, a carbon fiber composition, or a strong,
durable polymer. In preferred example, the shanks are
made of stainless steel, but may be made of any suitable
metal, such as a hardened bronze or a titanium alloy.
Each of the shanks comprise a hole, preferably an elon-
gated circular or stadium shaped hole 217, proximate to
one end thereof.
[0046] The longer shank 203 comprises a sprocket 213
fitted proximate to the end of the shank that does not
contain hole 217. The sprocket may be affixed to the
longer shank by any suitable means, such as by welding,
cementing, gluing, bolting, or riveting. As shown in Fig.
2, the longer shank comprises a circular larger diameter
hole 215 and three small pins 223 arranged in an equi-
distant arrangement from each other, with each small pin
also equidistant from hole 215, thereby defining an equi-
lateral triangle around hole 215.
[0047] The sprocket 213 likewise comprises a hole
225, preferably of the same diameter as that of the longer
shank, as well as small holes 227 slightly larger than the
smaller holes 223 of the longer shank. Hole 225 and
smaller holes 227 of the sprocket are arranged to exactly
overlay those of the longer shank, such that bolts, screws,
and or rivets may be used to join the sprocket 213 to the
longer shank 203. In some examples, holes 215 and 225
may be tapped to permit machine screws to connect the
longer shank 203, the sprocket 231, and the shorter
shank 205. Those of ordinary skill in the art will be aware
that this is simply one description of how the sprocket
may be fastened to and supported on the shank, and
other methods, and variations of these methods, will be
easily apparent based upon this disclosure and may be
used instead.
[0048] The sprocket 213 comprises a plurality of teeth
229 arranged biased and oriented towards the opposing
end (in this case, the end having the elongated circular
or stadium shaped hole 217) of the shank on which the
sprocket is mounted. Preferably, although not necessar-
ily to the functioning of the invention, the sprocket teeth
229 are arranged and oriented substantially around one
side or "hemisphere" of the body of the sprocket, while
the remainder of the circumference of the sprocket 231
remains rounded, i.e., without teeth. It will be understood
that in other examples, the sprocket teeth may extend
further or even entirely around the sprocket body. The
sprocket is affixed to the longer shank 203 in an orienta-
tion that places the teeth of the sprocket along one edge
of the shank. In other example of the invention the sprock-
et may comprise curved plates on each side of the
sprocket teeth to prevent the sprocket-engaging trigger
tooth 237 from becoming disengaged or slipping from
the sprocket teeth during use.
[0049] The shorter shank 205 comprises hole 233 hav-
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ing the same or similar diameter as hole 215. Additionally,
shank 205 comprises hole 235, located in this example,
about 5/8 inches along the length of the shank from hole
233; holes 233 and 235 may have the same or similar
diameter as holes 215 and 225, or may have different
diameters, In preferred examples the shanks 203 and
205, and/or the trigger component 207 and shank 205,
may be joined using rivets.
[0050] Trigger component 207 comprises handle 235,
the main body 241 of the trigger, comprising sprocket-
engaging tooth 237, and spring component 239. In some
examples, the majority of the trigger may, for example,
be cut out from one sheet of metal, except for the spring
component 239; in other examples the handle 235 may
be welded, bolted or otherwise affixed to the main body
of the trigger. The trigger component 207 is rotatably
joined to the shorter shank 205, for example, by means
of a rivet or machine screw of suitable length, size and
diameter to fit hole 233. The spring component may be
of any suitable design to bias the trigger to apply torque
to the trigger towards an "engaged" position (i.e., in the
direction of the sprocket engaging tooth; counter-clock-
wise in Fig. 2).
[0051] In one preferred example, the spring compo-
nent 239 comprises a length of spring wire or a narrow
ribbon of bent spring steel affixed and anchored at one
end thereof to the shorter shank 205 by way of, without
limitation a shallow protrusion and or a hole or slit located
on the shorter shank, proximal to the hole 233. The other
end of the spring component is affixed to, or made to
engage with a protrusion, shelf, hole or slit on the trigger
component in a manner that applies torque to the trigger
towards an "engaged" position.
[0052] Fig. 3A is a side view of an assembled example
of the adjustably locking rotatable bracket shown in Fig.
2 wherein the longer shank 203 has been joined to the
shorter shank 205 with sprocket 213 placed in between,
using a rivet through holes 215, 235 and 225 (see Fig.
2), respectively, to grip and join shanks 203 and 205, and
sprocket 213. The sprocket 213 is non-rotatably joined
to longer shank 203, for example, by welding. The rivet
permits the longer shank and the shorter shank to artic-
ulate with respect to each other about the axis of the
machine screw projecting through and aligning holes
215, 235 and 225. In other examples, the rivet may be
replaced by, for example, a machine screw.
[0053] In the view shown in Fig. 3A the adjustably lock-
ing rotatable bracket 301 is shown in a locked position
with the angle between the two shanks 203 and 205 being
about 115°. The trigger component 207 is held in the
counterclockwise direction by torque forces generated
by spring component 239 so that sprocket-engaging
tooth 237 fits between selected sprocket teeth 229. The
engagement of the trigger sprocket-engaging tooth with
the teeth of the sprocket effectively prevents further ar-
ticulation of shanks 203 and 205 with respect to each
other to increase the angle between them, thereby lock-
ing the articulated joint in one direction. However, due to

the shape of the sprocket teeth and the trigger tooth, this
angle can still be readily reduced (and the reach of the
bracket shortened) when the trigger is engaged by artic-
ulating the joint in the other direction; that is by moving
the shorter shank 205 in a counter clockwise direction
(or the longer shank 203 in a clockwise direction).
[0054] Those of skill in the art will quickly recognize
that in some cases it may be useful for the adjustably
locking rotatable bracket to be structured to be capable
of locking in both directions. This can be accomplished
by various methods, such as (without limitation) by mak-
ing the teeth of the sprocket and the sprocket-engaging
tooth of the trigger substantially triangular and extending
generally radially outward from the sprocket rather than
in the counterclockwise-biased arrangement shown in
Fig. 2, and 3A-3C.
[0055] Fig. 3B shows the adjustably locking rotatable
bracket 301 locked in a fully extended position, in which
the angle about the machine screw joining holes 215,
235 and 225 and rotatably linking the shorter shank 205
and the longer shank 203 is about 180°.
[0056] Fig.3C shows the adjustably locking rotatable
bracket 301 in a fully extended position (in which the an-
gle about the rivet joining holes 215, 235 and 225 and
rotatably linking the shorter shank 205 and the longer
shank 203 is about 180°), but wherein the trigger com-
ponent 213 is not engaged, and the bracket is thus in an
"unlocked" position. As can be seen, the handle 235 of
the trigger component 207 has been pulled down and
inserted into trigger clip 331, thus raising the sprocket-
engaging trigger tooth 237 away from the sprocket, and
permitting the longer shank and shorter shank to freely
rotate with respect to each other (thus initially shortening
the bracket as a whole).
[0057] Also shown in Fig. 3C is trigger clip 331, which
is affixed to the shorter shank 205. The trigger clip may
be screwed, cemented, glued, or otherwise fastened to
a base or side of the shank. As shown, the trigger clip is
screwed to the underside of the shank. The trigger clip
contains or consists of a flexible material, which may
comprise, for example, a plastic such as polyvinyl chlo-
ride ("PVC"), a natural or synthetic rubber, or another
elastomeric material. A narrow horizontal channel (not
shown) extends along an outside side of the clip; the
channel is preferably slightly narrower than the width of
trigger handle 235 such that, when the trigger handle is
inserted into the channel, it is retained there against, and
to counter, the force of compressed spring component
239. In some examples, the channel, or trigger clip as a
whole, may comprise a flexible metal clip such as one
made of spring steel.
[0058] Fig. 3D is a partial cutaway top view of the ad-
justably locking rotatable bracket 301 in a fully extended
position, as also shown in side view in Fig. 3C. As shown
the longer shank 203 is connected by a rivet 327 through
holes 215, 235 and 225 (see Fig. 2) to shorter shank
205, with sprocket 213 affixed in between. A shorter rivet
329 connects trigger component to the shorter shank
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205. Screws 321 are inserted through shoulder washer
323, then through hole 217 and spacer washer 325 be-
fore being inserted in a tapped hole in either the side of
the tailgate (preferably, longer shank), or a side panel of
the truck or truck cargo bed (preferably, shorter shank).
Usually, the preexisting standard issue flexible wire ca-
bles are fastened by screws and tapped holes to the
same locations of the tailgate and cargo bed, and the
same tapped holes can be reused to connect the adjust-
ably locking rotatable bracket 301 of the present inven-
tion to the vehicle truck and tailgate, although if neces-
sary, suitable holes can be drilled and tapped de novo.
As will be apparent to a person of ordinary skill in the art,
it is very preferable that an adjustably locking rotatable
bracket of the present invention be connected to each
side of the tailgate to provide stability and structural
strength to the tailgate when locked in a position inter-
mediate between fully open and fully closed.
[0059] Figure 4 shows another example of the support
apparatus of the present invention, and comprises a
close-up of the sprocket 213 and trigger component as-
sembly 207. In this example, longer shank 203 is joined
to sprocket 213 by welding at three locations 401. Rivet
403 rotatably joins the longer shank 203 with sprocket
213 attached and the shorter shank 205 through hole
215 (and holes 225 and 233; not shown). Pins 227 secure
the sprocket 213 to the longer shank 203 to prevent
torque displacement of the sprocket during use.
[0060] Trigger component 207 is shown in both en-
gaged and disengaged configurations. When the trigger
component is in the disengaged position, the handle 235
is inserted into clip 331. As described above, the trigger
component is biased in an engaged position by torsion
spring 239, which is anchored to the trigger component
by protrusion 405 and protrusion 407 (in this example,
the spring is bent around the protrusions.) In this exam-
ple, sprocket component 213 comprises two curved
sheets of metal (409; only one curved sheet is shown in
this side view) formed on each side of the sprocket teeth
229. The trigger component is rotatably joined to the
shorter shank 205 by a rivet 411 through hole 235.
[0061] Fig. 5A is a top view of another example of the
present invention comprising a tailgate-reinforcing
sheath 501. The sheath is very preferably made from a
strong metal or metal alloy such as steel, and is effective
to prevent bending of the tailgate when the support ap-
paratus of the invention is employed in concert with a
large load, such as a one or more motorcycle or all terrain
vehicle (ATV). As shown in this figure, the sheath has a
rear surface 509, side surfaces 505, front surface 507,
and top surface 513. Optional U-shaped brackets 511
may be welded to top surface 509; these are also pref-
erably made of a strong metal or metal alloy.
[0062] The tailgate-reinforcing sheath also has a plu-
rality of holes on facing surface 513 for fastening to the
underlying tailgate surface near the end of the tailgate,
preferably using blind rivets.
[0063] Fig. 5B shows a side view of the same exem-

plary tailgate-reinforcing sheath. Thus, Surfaces 513,
509 and 507 are shown, as is optional U-shaped bracket
511 with a removable hook 515. Dotted line 521 shows
the underlying end portion of the vehicle tailgate. Holes
519 are available on side surface 505 for the insertion of
screws to join the sheath to the side of the tailgate. As
can be seen in this figure, the tailgate-reinforcing sheath
comprises a hollow void within shaped to receive and
closely fit and cover the end portion of the tailgate 521.
[0064] The various descriptions of the invention pro-
vided herein illustrate presently preferred examples of
the invention; however, it will be understood that the in-
vention is not limited to the examples provided, or to the
specific configurations, shapes, and relation of elements
unless the claims specifically indicate otherwise. Based
upon the present disclosure a person of ordinary skill in
the art will immediately conceive of other alternatives to
the specific examples given, such that the present dis-
closure will be understood to provide a full written de-
scription of each of such alternatives as if each had been
specifically described.

Claims

1. An apparatus comprising:

an adjustably locking rotatable bracket (301)
having

a) a first shank (205) comprising a first con-
nection end opposing a first apparatus end;
b) a second shank (203) comprising a sec-
ond connection end opposing a second ap-
paratus end, said first shank being rotatably
joined to the second shank at a connection
point joining said first connection end and
said second connection end;
c) a sprocket component (213) joined to said
second shank comprising a plurality of
sprocket teeth (229);
d) a trigger component (207) rotatably
joined to the first shank at a position suffi-
ciently proximal to said connection point to
engage said sprocket component, said trig-
ger component comprising a trigger tooth
(237) structured to engage a sprocket tooth
(229) when rotated from an unengaged po-
sition to an engaged position, wherein said
trigger component is effective when so en-
gaged to prevent rotation of the connection
between the first shank and the second
shank in at least one direction,

characterized in that
the first shank comprises a first apparatus end
having a hole structured to accommodate a
screw or bolt (321), and the second shank com-
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prises a second apparatus end defining an
opening structured to accommodate a screw or
bolt (321), and the sprocket component (213) is
non-rotatably joined to the second shank at said
connection point.

2. The apparatus of claim 1 wherein said trigger com-
ponent comprises a handle effective to rotate said
trigger component from an unengaged position to an
engaged position.

3. The apparatus of claim 2 wherein said trigger com-
ponent comprises a spring structured to exert a force
biasing the trigger component in the engaged posi-
tion.

4. The apparatus of claim 3 wherein said first shank
comprises a clip joined thereto and effective to hold
the arm component of the trigger component in an
unengaged position when the arm component is
placed therein.

5. The apparatus of claim 1 wherein said sprocket com-
prises at least 6 teeth.

6. The apparatus of claim 1 wherein the sprocket teeth
are spaced apart so as to orient the rotatably con-
nected shanks, when said trigger component is en-
gaged with said sprocket component, in increments
of at least about 22 degrees with respect to each
other.

7. The apparatus of claim 1 wherein, when said first
apparatus end is rotatably joined to a vehicle body
at a location proximal to a rear hinged opening of
said vehicle, said second apparatus end is joined to
said a rear hinged opening of said vehicle, and said
trigger tooth engages a sprocket tooth of said second
shank, said rear hinged opening is prevented from
rotating around the hinge axis in ) at least one direc-
tion.

8. The apparatus of claim 7 wherein said sprocket com-
ponent is joined to the second shank at said connec-
tion point.

9. The apparatus of either of claim 7 or 8 wherein said
trigger component comprises an arm component ef-
fective to rotate said trigger component from an
"open" position to a "closed" position.

10. The apparatus of any of claims 9, wherein said trigger
component comprises a spring biasing the trigger
component in the "closed" position.

11. The apparatus of any of claims 10 wherein said first
shank comprises a clip joined thereto and effective
to hold the arm component of the trigger component

in an "open" position when the arm component is
placed therein.

12. The apparatus of any of claims 11 wherein said
sprocket comprises at least 6 teeth.

13. A method of maintaining a vehicle tailgate (105) in
a one of a plurality of partly open positions, compris-
ing the steps of:

a) rotatably affixing a first apparatus end of an
adjustably locking rotatable bracket (301) to a
vehicle body at a location proximal to a side of
said rear hinged opening of said vehicle;
b) rotatably affixing a second apparatus end of
said adjustably locking rotatable bracket (301)
to said side of the rear hinged opening of said
vehicle,
wherein said adjustably locking rotatable brack-
et comprises

i) a first shank (221) comprising said first
apparatus end having a hole structured to
accommodate a screw or bolt (321), and a
first connection end opposing the first
apparatus end;
ii) a second shank (221) comprising said
second apparatus end defining an opening
structured to accommodate a screw or bolt
(321), and a second connection end oppos-
ing the second apparatus end, said first
shank being rotatably joined to the second
shank at a rotatable connection point joining
said first connection end and
said second connection end;
iii) a sprocket component (213) joined to
said second shank at a location proximal to
said connection point, said sprocket com-
ponent comprising a plurality of sprocket
teeth (229);
iv) and a trigger component (207) rotatably
joined to the first shank at a position suffi-
ciently proximal to said connection point to
engage said sprocket component, said trig-
ger component comprising a trigger tooth
(237) adapted to engage a sprocket tooth
when rotated from an unengaged position
to an engaged position, wherein said first
apparatus end, said second apparatus end
and said connection point are arranged to
rotate in substantially parallel planes;

c) moving the tailgate to a desired partly open
position;
d) and ensuring the trigger component is in an
engaged position wherein the trigger tooth en-
gages a space between adjacent sprocket teeth,
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thereby preventing rotation of the tailgate about the
hinge in at least one direction.

14. An apparatus according to any of claims 7-12,
wherein said rear hinged opening of said vehicle
comprises a tailgate, and said tailgate comprises a
tailgate-reinforcing sheath comprising a closely-fit-
ting cover having a rear surface, side surfaces, a
front surface, and a top surface, and having a hol-
lowed inside portion adapted and sized to receive
and closely fit an end portion of a truck tailgate, said
tailgate-reinforcing sheath comprised of a metal or
a metal alloy.

Patentansprüche

1. Vorrichtung, die
eine verstellbar verriegelnde drehbare Halterung
(301) mit

a) einem ersten Schaft (205), der ein erstes Ver-
bindungsende, das einem ersten Vorrichtungs-
ende gegenüberliegt, aufweist,
b) einem zweiten Schaft (203), der ein zweites
Verbindungsende, das einem zweiten Vorrich-
tungsende gegenüberliegt, aufweist, bei der der
erste Schaft drehbar mit dem zweiten Schaft an
einem Verbindungspunkt, der das erste Verbin-
dungsende und das zweite Verbindungsende
verbindet, verbunden ist,
c) einer Zahnradkomponente (213), die mit dem
zweiten Schaft verbunden ist und eine Mehrzahl
von Zahnradzähnen (229) aufweist,
d) einer Auslösekomponente (207), die mit dem
ersten Schaft an einer Position, die ausreichend
nahe an dem Verbindungspunkt zum Eingreifen
in die Zahnradkomponente liegt, drehbar ver-
bunden ist und einen Auslösezahn (237), der
zum Eingreifen in einen Zahnradzahn (229)
strukturiert ist, wenn er von einer Nicht-Eingriffs-
position in eine Eingiffsposition gedreht wird,
aufweist, bei der die Auslösekomponente, wenn
derart in Eingriff, eine Drehung der Verbindung
zwischen dem ersten Schaft und dem zweiten
Schaft in wenigstens eine Richtung verhindern
kann, aufweist, dadurch gekennzeichnet,
dass

der erste Schaft ein erstes Vorrichtungsende mit ei-
nem Loch, das zur Aufnahme einer Schraube oder
eines Bolzens (321) strukturiert ist, aufweist, und
der zweite Schaft ein zweites Vorrichtungsende, das
eine Öffnung, die zur Aufnahme einer Schraube oder
eines Bolzens (321) strukturiert ist, definiert, auf-
weist, und
die Zahnradkomponente (213) mit dem zweiten
Schaft an dem Verbindungspunkt nichtdrehbar ver-

bunden ist.

2. Vorrichtung nach Anspruch 1, bei der die Auslöse-
komponente einen Griff, der die Auslösekomponen-
te von einer Nicht-Eingriffsposition in eine Eingriffs-
position drehen kann, aufweist.

3. Vorrichtung nach Anspruch 2, bei der die Auslöse-
komponente eine Feder, die zum Ausüben einer
Kraft, die die Auslösekomponente in der Eingriffspo-
sition vorspannt, strukturiert ist, aufweist.

4. Vorrichtung nach Anspruch 3, bei der der erste
Schaft eine mit ihm verbundene Klemme, die die
Armkomponente der Auslösekomponente in einer
Nicht-Eingriffsposition halten kann, wenn die Arm-
komponente darin angeordnet ist, aufweist.

5. Vorrichtung nach Anspruch 1, bei der das Zahnrad
mindestens sechs Zähne aufweist.

6. Vorrichtung nach Anspruch 1, bei der die Zahnrad-
zähne zur Ausrichtung der drehbar verbundenen
Schäfte in Schritten von mindestens etwa 22 Grad
zueinander, wenn sich die Auslösekomponente mit
der Zahnradkomponente in Eingriff befindet, vonein-
ander beabstandet sind.

7. Vorrichtung nach Anspruch 1, bei der, wenn das ers-
te Vorrichtungsende drehbar mit einem Fahrzeug-
körper an einer Stelle nahe einer hinteren klappba-
ren Öffnung des Fahrzeugs verbunden ist, das zwei-
te Vorrichtungsende mit der hinteren klappbaren Öff-
nung des Fahrzeugs verbunden ist und der Auslö-
sezahn in einen Zahnradzahn des zweiten Schafts
eingreift, bei der die hintere klappbare Öffnung an
einer Drehung um die Klappachse in mindestens ei-
ne Richtung gehindert wird.

8. Vorrichtung nach Anspruch 7, bei der die Zahnrad-
komponente an dem Verbindungspunkt mit dem
zweiten Schaft verbunden ist.

9. Vorrichtung nach Anspruch 7 oder 8, bei der die Aus-
lösekomponente eine Armkomponente aufweist, die
die Auslösekomponente von einer "offenen" Position
in eine "geschlossene" Position drehen kann.

10. Vorrichtung nach Anspruch 9, bei der die Zahnrad-
komponente eine Feder, die die Auslösekomponen-
te in der "geschlossenen" Position vorspannt, auf-
weist.

11. Vorrichtung nach Anspruch 10, bei der der erste
Schaft eine mit ihm verbundene Klemme, die die
Armkomponente der Auslösekomponente in einer
"offenen" Position halten kann, wenn die Armkom-
ponente darin angeordnet ist, aufweist.
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12. Vorrichtung nach Anspruch 11, bei der das Zahnrad
mindestens sechs Zähne aufweist.

13. Verfahren zum Halten einer Fahrzeugheckklappe
(105) in einer von mehreren teilweise offenen Posi-
tionen, das die Schritte aufweist:

a) Drehbares Anbringen eines ersten Vorrich-
tungsendes einer verstellbar verriegelnden
drehbaren Halterung (301) an ein Fahrzeugkör-
per an einer Stelle nahe einer Seite der hinteren
klappbaren Öffnung des Fahrzeugs,
b) Drehbares Anbringen eines zweiten Vorrich-
tungsendes der verstellbar verriegelnden dreh-
baren Halterung (301) an der Seite der hinteren
klappbaren Öffnung des Fahrzeugs, bei dem die
verstellbar verriegelnde drehbare Halterung

i) einen ersten Schaft (221), der das erste
Vorrichtungsende mit einem Loch, das zur
Aufnahme einer Schraube oder eines Bol-
zens (321) strukturiert ist, und ein erstes
Verbindungsende, das dem ersten Vorrich-
tungsende gegenüberliegt, aufweist,
ii) einen zweiten Schaft (221), der das zwei-
te Vorrichtungsende, das eine Öffnung, die
zur Aufnahme einer Schraube oder eines
Bolzens (321) strukturiert ist, definiert, und
ein zweites Verbindungsende, das dem
zweiten Vorrichtungsende gegenüberliegt,
aufweist, bei der der erste Schaft drehbar
mit dem zweiten Schaft an einem drehbaren
Verbindungspunkt, der das erste Verbin-
dungsende und das zweite Verbindungsen-
de verbindet, verbunden ist,
iii) eine Zahnradkomponente (213), die mit
dem zweiten Schaft an einer Stelle, die na-
he an dem Verbindungspunkt liegt, verbun-
den ist und eine Mehrzahl von Zahnradzäh-
nen (229) aufweist,
iv) und eine Auslösekomponente (207), die
mit dem ersten Schaft an einer Position, die
ausreichend nahe an dem Verbindungs-
punkt zum Eingreifen in die Zahnradkomp-
onente liegt, drehbar verbunden ist und ei-
nen Auslösezahn (237), der zum Eingreifen
in einen Zahnradzahn angepasst ist, wenn
er von einer Nicht-Eingriffsposition in eine
Eingriffsposition gedreht wird, aufweist, bei
der das erste Vorrichtungsende, das zweite
Vorrichtungsende und der Verbindungs-
punkt zur Drehung in im Wesentlichen pa-
rallelen Ebenen angeordnet sind, aufweist,

c) Bewegen der Heckklappe in eine gewünschte
teilweise offene Position,
d) und Sicherstellen, dass sich die Auslösekom-
ponente in einer Eingriffsposition befindet, bei

der der Auslösezahn in einen Raum zwischen
benachbarten Zahnradzähnen eingreift, wo-
durch eine Drehung der Heckklappe um das
Drehgelenk in mindestens eine Richtung verhin-
dert wird.

14. Vorrichtung nach einem der Ansprüche 7 bis 12, bei
der die hintere klappbare Öffnung des Fahrzeugs
eine Heckklappe aufweist und die Heckplatte eine
Heckklappenverstärkungshülle, die eine eng anlie-
gende Abdeckung mit einer hinteren Fläche, Seiten-
flächen, einer vorderen Fläche und einer oberen Flä-
che und mit einem ausgehöhlten Innenbereich, der
zur Aufnahme und engen Anbringung eines En-
dabschnitts von einer Lastkraftwagen-Heckklappe
angepasst und dimensioniert ist, aufweist, aufweist,
bei der die Heckklappenverstärkungshülle aus ei-
nem Metall oder einer Metalllegierung besteht.

Revendications

1. Appareil comprenant :

un support rotatif de verrouillage réglable (301)
ayant :

a) une première tige (205) comprenant une
première extrémité de raccordement oppo-
sée à une première extrémité d’appareil ;
b) une seconde tige (203) comprenant une
seconde extrémité de raccordement oppo-
sée à une seconde extrémité d’appareil, la-
dite première tige étant assemblée, en ro-
tation, à la seconde tige à un point de rac-
cordement assemblant ladite première ex-
trémité de raccordement et ladite seconde
extrémité de raccordement ;
c) un composant de roue dentée (213) as-
semblé à ladite seconde tige comprenant
une pluralité de dents de roue dentée (229) ;
d) un composant de gâchette (207) assem-
blé, en rotation, à la première tige dans une
position suffisamment à proximité dudit
point de raccordement pour mettre en prise
ledit composant de roue dentée, ledit com-
posant de gâchette comprenant une dent
de gâchette (237) structurée pour mettre en
prise une dent de roue dentée (229) lors de
la rotation d’une position dégagée à une po-
sition mise en prise, dans lequel ledit com-
posant de gâchette est effectif lorsqu’il est
ainsi mis en prise pour empêcher la rotation
du raccordement entre la première tige et
la seconde tige dans au moins une direc-
tion,

caractérisé en ce que :
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la première tige comprend une première ex-
trémité d’appareil ayant un trou structuré
pour loger une vis ou un boulon (321), et
la seconde tige comprend une seconde ex-
trémité d’appareil définissant une ouverture
structurée pour loger une vis ou un boulon
(321), et le composant de roue dentée (213)
est assemblé, de manière non rotative, à la
seconde tige au niveau dudit point de rac-
cordement.

2. Appareil selon la revendication 1, dans lequel ledit
composant de gâchette comprend une poignée ef-
fective pour faire tourner ledit composant de gâchet-
te d’une position dégagée à une position mise en
prise.

3. Appareil selon la revendication 2, dans lequel ledit
composant de gâchette comprend un ressort struc-
turé pour exercer une force sollicitant le composant
de gâchette dans la position mise en prise.

4. Appareil selon la revendication 3, dans lequel ladite
première tige comprend une attache assemblée à
cette dernière et effective pour maintenir le compo-
sant de bras du composant de gâchette dans une
position dégagée lorsque le composant de bras est
placé à l’intérieur de cette dernière.

5. Appareil selon la revendication 1, dans lequel ladite
roue dentée comprend au moins 6 dents.

6. Appareil selon la revendication 1, dans lequel les
dents de roue dentée sont espacées afin d’orienter
les tiges raccordées en rotation, lorsque ledit com-
posant de gâchette est mis en prise avec ledit com-
posant de roue dentée, en incréments d’au moins
environ 22 degrés les unes par rapport aux autres.

7. Appareil selon la revendication 1, dans lequel lors-
que ladite première extrémité d’appareil est assem-
blée en rotation à un corps de véhicule à un empla-
cement à proximité d’une ouverture articulée arrière
dudit véhicule, ladite seconde extrémité d’appareil
est assemblée à ladite ouverture articulée arrière du-
dit véhicule, et ladite dent de gâchette met en prise
une dent de roue dentée de ladite seconde tige, la-
dite ouverture articulée arrière est empêchée de
tourner autour de l’axe de charnière dans au moins
une direction.

8. Appareil selon la revendication 7, dans lequel ledit
composant de roue dentée est assemblé à la secon-
de tige au niveau dudit point de raccordement.

9. Appareil selon la revendication 7 ou 8, dans lequel
ledit composant de gâchette comprend un compo-
sant de bras effectif pour faire tourner ledit compo-

sant de gâchette d’une position « ouverte » à une
position « fermée ».

10. Appareil selon la revendication 9, dans lequel ledit
composant de gâchette comprend un ressort sollici-
tant le composant de gâchette dans la position
« fermée ».

11. Appareil selon la revendication 10, dans lequel ladite
première tige comprend une attache assemblée à
cette dernière et effective pour maintenir le compo-
sant de bras du composant de gâchette dans une
position « ouverte », lorsque le composant de bras
est placé à l’intérieur de cette dernière.

12. Appareil selon la revendication 11, dans lequel ladite
roue dentée comprend au moins 6 dents.

13. Procédé pour maintenir un hayon de véhicule (105)
dans l’une d’une pluralité de positions partiellement
ouvertes comprenant les étapes consistant à :

a) fixer, en rotation, une première extrémité
d’appareil d’un support rotatif de verrouillage ré-
glable (301) à une carrosserie de véhicule à un
emplacement à proximité d’un côté de ladite
ouverture articulée arrière dudit véhicule ;
b) fixer, en rotation, une seconde extrémité d’ap-
pareil dudit support rotatif de verrouillage régla-
ble (301) audit côté de l’ouverture articulée ar-
rière dudit véhicule,
dans lequel ledit support rotatif de verrouillage
réglable comprend :

i) une première tige (221) comprenant ladite
première extrémité d’appareil ayant un trou
structuré pour loger une vis ou un boulon
(321), et une première extrémité de raccor-
dement opposée à la première extrémité
d’appareil ;
ii) une seconde tige (221) comprenant ladite
seconde extrémité d’appareil définissant
une ouverture structurée pour loger une vis
ou un boulon (321), et une seconde extré-
mité de raccordement opposée à la secon-
de extrémité d’appareil, ladite première tige
étant assemblée, en rotation, à la seconde
tige au niveau d’un point de raccordement
rotatif assemblant ladite première extrémité
de raccordement et ladite seconde extrémi-
té de raccordement ;
iii) un composant de roue dentée (213) as-
semblé à ladite seconde tige à un emplace-
ment à proximité dudit point de raccorde-
ment, ledit composant de roue dentée com-
prenant une pluralité de dents de roue den-
tée (229) ;
iv) et un composant de gâchette (207) as-
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semblé, en rotation, à la première tige dans
une position suffisamment à proximité dudit
point de raccordement pour mettre en prise
ledit composant de roue dentée, ledit com-
posant de gâchette comprenant une dent
de gâchette (237) adaptée pour mettre en
prise une dent de roue dentée lors de la
rotation d’une position dégagée à une po-
sition mise en prise,

dans lequel ladite première extrémité d’appareil,
ladite seconde extrémité d’appareil et ledit point
de raccordement sont agencés pour tourner
dans des plans sensiblement parallèles ;
c) déplacer le hayon dans une position souhai-
tée partiellement ouverte ;
d) et s’assurer que le composant de gâchette
est dans une position mise en prise dans laquel-
le la dent de gâchette met en prise un espace
entre des dents de roue dentée adjacentes,
empêchant ainsi la rotation du hayon autour de
la charnière dans au moins une direction.

14. Appareil selon l’une quelconque des revendications
7 à 12, dans lequel ladite ouverture articulée arrière
dudit véhicule comprend un hayon, et ledit hayon
comprend une gaine de renforcement de hayon
comprenant un couvercle étroitement adapté ayant
une surface arrière, des surfaces latérales, une sur-
face avant et une surface supérieure, et ayant une
partie intérieure creuse adaptée et dimensionnée
pour recevoir et adapter étroitement une partie d’ex-
trémité d’un hayon de coffre, ladite gaine de renfor-
cement de hayon étant composée d’un métal ou d’un
alliage de métal.
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