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SYSTEMS FOR STORING AND RETRIEVING
LADDERS AND OTHER OBJECTS

BACKGROUND

Statement of the Technical Field

[0001] The inventive concepts disclosed herein relate to
systems for storing and retrieving objects such as ladders.
The systems can be used in connection with emergency
vehicles such as fire engines, with other type of vehicles, and
with stationary structures.

Description of the Related Art

[0002] Modem firefighting requires the use of many dif-
ferent types of equipment. This equipment typically is
transported to the site of a fire by an emergency vehicle such
as a fire engine. Due to the urgent nature of most firefighting
operations, the equipment needs to be quickly and easily
accessible to the firefighters and other emergency personnel.
Consequently, the amount of suitable space for the storage
of firefighting equipment on a typical fire engine is limited.
[0003] In response to the demand for equipment storage
space on emergency vehicles such as fire engines, systems
have been developed for storing ladders and other emer-
gency equipment in the otherwise unused space on top of
emergency vehicles. To facilitate retrieval of the ladder,
some systems use a frame that is mounted on the roof of the
emergency vehicle in a manner that permits the frame, and
the ladder attached thereto, to be moved rearward in relation
to the roof until a portion of the frame and ladder overhang
the back of the vehicle. The frame and ladder then can be
tilted to provide emergency personnel on the ground with
access to the ladder. The ladder and frame are relatively
heavy, however, and can be difficult to balance and other-
wise handle as they are moved off of the roof and into a
position accessible to the emergency responders. These
difficulties can be exacerbated by the need for emergency
responders to act quickly, and in all type of weather and
lighting conditions; and by the height of the roof above the
ground, which can limit physical and visual access to the
ladder and frame.

SUMMARY

[0004] Systems for storing and retrieving an object include
a carriage having a table configured to rotate between a first
and a second angular position in relation to a mounting
surface for the system, and a trolley mounted on the carriage
and configured to hold the object. The systems also include
a locking mechanism having a linkage. The linkage includes
a first member pivotally coupled to the table at a first pivot
point, and a second member configured to be pivotally
coupled to the mounting surface at a second pivot point. The
second member is pivotally coupled to the first member at a
third pivot point. Interfering contact between the first and
second members prevents movement of the table past the
second angular position.

[0005] Systems for storing and retrieving an object can
also comprise a carriage comprising a table configured to
rotate between a first and a second angular position in
relation to a mounting surface for the system, and a trolley
mounted on the carriage and configured to hold the object.
The systems also include a first locking mechanism having
a linkage. The linkage includes a first member pivotally
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coupled to the table, and a second member pivotally coupled
to the first member and configured to be pivotally coupled to
the mounting surface. The linkage is configured so that the
linkage is collapsed when the table is in the first angular
position, and the pivot point undergoes over-center rotation
as the table moves from the first to the second angular
position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Embodiments will be described with reference to
the following drawing figures, in which like numerals rep-
resent like items throughout the figures and in which:
[0007] FIG. 1 is a top perspective view, looking forward,
of'a system for storing and retrieving objects, installed on a
fire engine, with a table of the system locked in a horizontal
position, and a trolley of the system in its forward position;
and with a ladder in its stowed position on the trolley;
[0008] FIG. 2 is a top perspective view, looking forward,
of the system shown in FIG. 1, with the table locked in its
horizontal position, and the trolley in a rearwardly-extended
horizontal position;

[0009] FIG. 3 is a top perspective view, looking forward,
of the system shown in FIGS. 1 and 2, with the table locked
in an inclined position, and the trolley in a rearwardly-
extended inclined position; and with the ladder removed
from the trolley;

[0010] FIG. 4 is a perspective view, looking rearward, of
the system shown in FIGS. 1-3, with the table locked in its
inclined position, the trolley in its rearwardy-extended
inclined position, and the ladder in its loading position;
[0011] FIG. 5 is a perspective view, looking forward, of
the system shown in FIGS. 1-4, with the table locked in its
inclined position, the trolley in its rearwardy-extended
inclined position, and the ladder in its loading position;
[0012] FIG. 5A is a side view of a linkage of a locking
mechanism of the system shown in FIGS. 1-5, showing a
pivot point of the linkage in a center position;

[0013] FIG. 6 is a perspective view, looking forward, of
the system shown in FIGS. 1-5A, with the table locked in its
horizontal position, the trolley in its forward position, and
the ladder in its stowed position;

[0014] FIG. 7 is a magnified view of the area designated
“D” in FIG. 4,
[0015] FIG. 8 is a magnified view of the area designated

“C” in FIG. 9, without the ladder depicted in FIG. 9;
[0016] FIG. 9 is a top perspective view, looking forward,
of the system shown in FIGS. 1-8, with the table in its
horizontal position, and the trolley in its rearwardly-ex-
tended, horizontal position, as the table being unlocked to
allow the table and trolley to rotate;

[0017] FIG. 10 is a perspective view, looking rearward, of
the system shown in FIGS. 1-9, with the table moving
between its horizontal and inclined positions, and the trolley
moving between its rearwardly-extended inclined position
and its rearwardly-extended horizontal position and;

[0018] FIG. 11 is a magnified view of the area designated
“B” in FIG. 9;
[0019] FIG. 12 is a top perspective view, looking forward,

of the system shown in FIGS. 1-11, with the table locked in
its inclined position, and the trolley in its rearwardly-
extended, inclined position;

[0020] FIG. 13 is a top perspective view, looking forward,
of a back end of the trolley of the system shown in FIGS.
1-12; and
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[0021] FIG. 14 is a magnified view of the area designated
“A” in FIG. 1.

DETAILED DESCRIPTION
[0022] The inventive concepts are described with refer-

ence to the attached figures. The figures are not drawn to
scale and they are provided merely to illustrate the instant
inventive concepts. Several aspects of the inventive con-
cepts are described below with reference to example appli-
cations for illustration. It should be understood that numer-
ous specific details, relationships, and methods are set forth
to provide a full understanding of the inventive concepts.
One having ordinary skill in the relevant art, however, will
readily recognize that the inventive concepts can be prac-
ticed without one or more of the specific details or with other
methods. In other instances, well-known structures or opera-
tion are not shown in detail to avoid obscuring the inventive
concepts. The inventive concepts are not limited by the
illustrated ordering of acts or events, as some acts may occur
in different orders and/or concurrently with other acts or
events. Furthermore, not all illustrated acts or events are
required to implement a methodology in accordance with the
inventive concepts.

[0023] FIGS. 1-14 depict a system 10 for storing and
retrieving objects such as a ladder 12. The system 10 can be
mounted on a fire engine 14 as shown in FIGS. 1-3. This
particular use is disclosed for exemplary purposes only; the
system 10 can be mounted on other types of firefighting
equipment and other types of vehicles. The system 10 can
also be mounted on stationary structures, such as the roof of
a shed or a building. In addition, the system 10 can be used
to store and retrieve objects other than ladders.

[0024] The system 10 is a mounted on a mounting surface.
In the exemplary application disclosed herein, the mounting
surface is a substantially flat, upper exterior surface 18 of the
fire engine 12. The system 10 is configured to move the
ladder 12 between a first, or stowed position shown in FIG.
1, and a second, or loading position shown in FIGS. 4 and
5. When in its stowed position, the ladder 12 has a substan-
tially horizontal orientation and is positioned, in its entirety,
above the exterior surface 18, with its forward end proxi-
mate the forward end 14a of the fire engine 14; and its back
end proximate the back end 145 of the fire engine 14, as
shown in FIG. 1. When in the loading position, a portion of
the ladder 12 overhangs the back end 145 of the fire engine
14, and the ladder 12 is tilted or inclined in relation to the
horizontal so that a bottom of the ladder 12 is located
proximate the ground, thereby allowing a firefighter or other
user to quickly and easily retrieve the ladder 12 while
standing on the ground.

[0025] The system 10 comprises a carriage 30, and an
elongated trolley 32. The carriage 30 is mounted on the
exterior surface 18 of the fire engine 14 by way of a base 76,
as shown in FIGS. 4-6. The base 76 is secured to the exterior
surface 18 of the fire engine 14 by fasteners or other suitable
means.

[0026] The trolley 32 is mounted on the carriage 30, and
is configured to securely hold the ladder 12 using hook-
shaped brackets (not shown) or other suitable features. The
carriage 30 comprises a table 34. The table 34 has a
substantially flat bottom portion 35, and two sides 36 that
adjoin the bottom portion 35 and extend substantially per-
pendicular to the bottom portion 35 as shown, for example,
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in FIG. 4. Alternative embodiments of the table 34 can be
constructed without the sides 36.

[0027] The trolley 32 is mounted on the table 34 as
described in detail below. The table 34 is configured to pivot
in relation to the fire engine 12, to facilitate tilting of the
trolley 32 and the ladder 12. The carriage 30 configured to
permit the trolley 32 to move linearly in its lengthwise (“z”)
direction in relation to the carriage 30, between a forward
position shown in FIG. 1, and a rearwardly-extended hori-
zontal position shown in FIG. 2. The forward position of the
trolley 32 corresponds to the stowed position of the ladder
12 depicted in FIG. 1. As explained in detail below, when the
trolley 32 is moved into the rearwardly-extended position,
the trolley 32 automatically becomes free to rotate into and
from a rearwardly-extended inclined position shown in
FIGS. 3-5, which allows the ladder 12 to be tilted into and
from its loading position as shown in FIGS. 4 and 5.
[0028] The trolley 32 comprises a first and a second rail
40, and a first and a second substantially L.-shaped bracket
42 as shown, for example, in FIGS. 3, 8, 9, and 12. The
trolley 32 also includes six cross members 44. The first and
second rails 40 are substantially parallel, and are attached to
the undersides of the cross members 44 by fasteners or other
suitable means. The first and second brackets 42 are sub-
stantially parallel, and are attached to upper surfaces of the
cross members 44 by fasteners or other suitable means. The
brackets 42 are spaced apart so that the ladder 12 can be
positioned therebetween, as shown in FIG. 9. Alternative
embodiments can include more, or less than six cross
members 44.

[0029] The carriage 30 further comprises four wheel
assemblies 50, shown in FIGS. 4, 8, 10, and 12. Each wheel
assembly 50 includes a bracket 52, and a wheel 54 mounted
for rotation on the bracket 52. Each bracket 52 is secured to
an upper surface of the bottom portion 35 of the table 34 by
fasteners or other suitable means. The first and second rails
40 each include an outwardly-facing channel 60, as shown
in FIGS. 4, 8, 10, 12, and 13. Each channel 60 accommo-
dates two of the wheels 54. The wheels 54 support the trolley
32, and rotate within the channels 60 to facilitate linear
movement of the trolley 32 in its lengthwise (“z”) direction,
between its forward and rearward positions. The wheels 54
also constrain the trolley 32 in the vertical (“y”) and lateral
(“x”) directions, while guiding the trolley 32 in the length-
wise direction. Alternative embodiments can include more,
or less than four wheel assemblies 50.

[0030] A stop in the form of a pin (not shown) can be
mounted on each rail 40 so that the pin protrudes into the
channel 60. The pins can be positioned so as to contact the
forward-most wheels 54 when the trolley 32 reaches its
rearward position, so that further rearward movement of the
trolley 32 is prohibited by interfering contact between the
wheels 54 and the pins.

[0031] A forward stop 68, shown in FIGS. 1-3, can be
mounted on the exterior surface 18 of the fire engine 14. The
forward stop is positioned so as to interfere with forward
movement of the trolley 32 past its forward position. The
forward stop 68 can also act to restrain the ladder 12 in the
forward direction. Other means for limiting the forward
movement of the trolley 32 and the ladder 12 can be used in
alternative embodiments.

[0032] The carriage 30 also includes a mount 70, depicted
in FIGS. 4, 5, and 7, that facilitates pivotal movement, or
rotation, of the table 34 in relation to the base 76, and the
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exterior surface 18 of the fire engine 14. The mount 70
includes two stationary brackets 72, and two pivoting brack-
ets 74. Each stationary bracket 72 is secured to the base 76
by fasteners or other suitable means.

[0033] Each pivoting bracket 74 is coupled to a corre-
sponding one of the stationary brackets 72 by way of a
fastener or other suitable means that permits the pivoting
bracket 74 to pivot in relation to the stationary bracket 72.
The pivoting brackets 74 are secured to a first mounting
plate 78 by fasteners or other suitable means. The first
mounting plate 78 is secured to an underside of the bottom
portion 35 of the table 34 by fasteners or other suitable
means. The mount 70 permits the table 34 to pivot, or tilt
between a substantially horizontal position shown in FIGS.
1,2, 6, 8,9, and 11; and an inclined position depicted in
FIGS. 3-5, 7, and 12. The pivoting of the table 34 allows the
ladder 12, which is mounted on the table 34 by way of the
trolley 32 and the wheel assemblies 50, to pivot between the
substantially horizontal orientation corresponding to its
stowed position, and the inclined orientation corresponding
to its loading position.

[0034] The system 10 also includes a first locking mecha-
nism 82 that locks the carriage 30, and the attached trolley
32 and ladder 12, in the inclined orientation shown in FIG.
3. The first locking mechanism 82 comprises an upper
bracket 84 and a lower bracket 86 as illustrated in FIGS. 4-7.
The lower bracket 86 is secured to the base 76 by fasteners
or other suitable means. The upper bracket 84 is secured to
a second mounting plate 88 by fasteners or other suitable
means. The second mounting plate 88 is secured to an
underside of the bottom portion 35 of the table 34 by
fasteners or other suitable means.

[0035] The first locking mechanism 82 also includes a
linkage 90 having an upper member 92 and a lower member
94. The upper member 92 includes two arms 95, and a web
96 that adjoins, and connects the arms 95 as can be seen in
FIG. 7. The lower member 94 likewise includes two arms
97, and a web 98 that adjoins, and connects the arms 97.
[0036] A first end of the lower member 94 is coupled to the
lower bracket 86 by way of a lower pin 99 or other suitable
means that permits the lower member 94 to pivot in relation
to the lower bracket 86, as depicted in FIGS. 4-6. A first end
of the upper member 92 is coupled to the upper bracket 84
by way of an upper pin 100 or other suitable means that
permits the upper member 92 to pivot in relation to the upper
bracket 84, as shown in FIG. 7. A second end of the upper
member 92 is coupled to a second end of the lower member
94 by way of a pivot pin 101 or other suitable means that
permits the upper member 92 to pivot in relation to the lower
member 94, as illustrated in FIGS. 4-7.

[0037] The locking mechanism 82 also includes a spring
102 positioned around the pivot pin 101, as depicted in FIG.
7. The spring 102 is configured to rotationally bias the upper
member 92 about the upper pin 100 in the counterclockwise
direction, from the perspective of FIG. 7; while rotationally
biasing the lower member 94 about the lower pin 99 in the
clockwise direction.

[0038] The linkage 90 is configured to collapse as shown
in FIGS. 5 and 6 as the table 34 moves from its inclined to
its horizontal position, with the lower member 94 becoming
nested with the upper member 92 as the table 34 reaches its
horizontal position as can be seen in FIG. 6. In particular, as
the table 34 moves from its horizontal to its inclined
position, the pivoting movement of the table 34 causes the
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linkage 90 to extend from its collapsed position shown in
FIG. 6, with the pivot pin 101 acting as a pivot point between
the upper and lower members 92, 94. The lower member 94
(and the pivot pin 101) rotate about the lower pin 99 in a
clockwise direction; and the upper member 92 (and the pivot
pin 101) rotate about the upper pin 100 in a counterclock-
wise direction, from the perspective of FIG. 5. The linkage
90 is configured so that, as the carriage 30 approaches its
inclined position, the pivot pin 101 reaches, and passes
through and past a center position, i.e., a position located
directly between the lower and upper pins 99, 100, as shown
in FIG. 5A, to an over-center position shown in FIGS. 4 and
7. The rotation of the pin 101 to its over-center position is
encouraged by the above-noted bias of the spring 102.

[0039] The linkage 90 acts as a stop that limits rotation of
the table 34 past the inclined position. In addition, the
linkage 90 prevents the table 34 from pivoting back toward
its horizontal position once the table 34 reaches the inclined
position. In particular, the upper and lower members 92, 94
are configured so that the web 98 of the lower member 94
and the web 96 of the upper member 92 contact each other
as shown in FIGS. 4 and 7 as the table 34 reaches its inclined
position, and as the pivot pin 101 reaches its over-center
position. This contact results in interference between the
web 98 and the web 96, and the interference prevents any
further movement of the pivot pin 101 past its over center
position, and any further tilting of the table 34. In other
words, the interference between the web 98 and the web 96
prevents further clockwise rotation of the lower member 94
(and the pivot pin 101) about the lower pin 99; and further
counterclockwise rotation of the upper member 92 (and the
pivot pin 101) about the upper pin 100, thereby limiting the
travel of the linkage 90 (and the table 34) to the positions
depicted in FIGS. 4 and 7.

[0040] The table 34, and the attached ladder 12, are
inclined at an angle of approximately 45 degrees in relation
to the horizontal when the table 34 reaches its inclined
position. It is believed that this angle results in ready access
to the ladder 12 by the firefighter or other user; while helping
to minimize the extent to which the trolley 32 overhangs the
back end 144 of the fire engine 14. Minimizing the extent to
which the trolley 32 overhangs the back end 145 of the fire
engine 14 helps to minimize the mechanical stresses on the
carriage 30 and the trolley 32. Also, the back end of the
trolley 32 is positioned between about 36 inches and about
48 inches above the ground when the trolley 32 is in its
rearwardly-extended inclined position. Specific values for
the orientation and position of the trolley 32 are provided for
exemplary purposes only; these values can be varied in
alternative embodiments of the system 10.

[0041] The configuration of the linkage 90 also causes the
table 34 to remain locked in its inclined position. In par-
ticular, due to the kinematics of the linkage 90 at the position
depicted in FIGS. 4 and 7, the combined weight of the
carriage 30, the trolley 32, and the ladder 12 urges the lower
member 94 (and the pivot pin 101) toward further clockwise
rotation about the lower pin 99; and urges the upper member
92 (and the pivot pin 101) toward further counterclockwise
rotation about the upper pin 100, from the perspective of
FIG. 4. In other words, the noted weight urges the pivot pin
101 further past its over-center position. Thus, the pivot pin
101, ie., the pivot point between the upper and lower
members 92, 94, is discouraged from reversing back toward,
and back through its center position shown in FIG. 5A,
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thereby preventing the linkage 90 from returning to its
collapsed position. At the same time, the noted interference
between the upper and lower members 92, 94 stops any
further movement of the pivot pin 101 past its over-center
position depicted in FIGS. 4 and 7. The carriage 30, there-
fore, will automatically become locked in, and will remain
locked in its inclined position until the pivot pin 101 is
retracted back toward, and then past its center position. This
feature permits the user to load and unload the ladder 12
while the trolley 32 and the ladder 12 are in a secure position
free from the potential for unintentional rotation which
could result in injury or loss of balance to the user, or which
could cause the user drop the ladder 12.

[0042] The first locking mechanism 82 further includes a
release 106 that operates to release the carriage 30 from its
inclined position. The release is shown in FIGS. 4, 5, 7-9,
and 12. The release 106 includes an arm 108, and a slide 114.
The slide 114 includes an upper member 115, two brackets
116, and two arms 117.

[0043] The slide 114 is mounted for sliding movement
within in an opening 118 in the bottom portion 35 of the
table 34. As shown in FIG. 8, the upper member 115 rests on
the upper surface of the bottom portions 35, and straddles
the opening 118. The brackets 116 are located on the
underside of the bottom portion 35, on opposite sides of the
opening 118 as illustrated in FIG. 4. Each bracket 116 is
connected to the upper member 115 by way of a respective
arm 117 secured to the upper member 115 and the bracket
116 by a suitable means such as fasteners or welding. The
arms 117 act to restrain the actuator in the lateral (“x)
direction, and also act as forward and rearward stops for the
slider 117 in the lengthwise (“z”) direction.

[0044] A first end of the arm 108 is coupled the web 96 of
the upper member 92 by way of a pin or other suitable means
that permits the arm 108 to pivot in relation to the upper
member 92, as shown in FIGS. 4, 5, and 7. The first end of
the arm 108 can be coupled the web 98 of the lower member
94 in alternative embodiments.

[0045] A second end of the arm 108 is coupled to the
brackets 116 and the arms 117 by way of a pin 119 or other
suitable means that permits the arm 108 to pivot in relation
to the brackets 116 and the arms 117. The arm 108 has a slot
120 formed therein. The pin 119 is positioned in the slot 120
as can be seen in FIG. 7, so that the arm 108 can move
linearly, as well as rotationally, in relation to the brackets
116 and the arms 117.

[0046] The release 106 also includes an actuator 121
configured to move the slide 114 and the attached arm 108.
The actuator 121 is visible in FIGS. 8, 9, and 12. The
actuator 121 includes a substantially L-shaped movable
bracket 122, and a substantially [.-shaped stationary bracket
123. The stationary bracket 123 is mounted on an inwardly-
facing surface of one of the rails 40, proximate the slide 114,
as can be seen in FIG. 8. The stationary bracket 123 is
configured to hold the movable bracket 122, and to restrain
the movable bracket 122 in the vertical (“y”) and lateral
(“x”) directions, while permitting a limited amount of rela-
tive movement of the movable bracket 122 in the lengthwise
(“z”) direction.

[0047] The release 106 further comprises two springs 124.
A first end of each spring 124 is connected to an end 122a
the movable bracket 122, and a second end of each spring
124 is connected to an end 123a of the stationary bracket
123 as shown in FIG. 8. The springs 124 thereby bias the
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movable bracket 122 in a direction away from the slide 114.
Alternative embodiments can include more, or less than two
springs 124.

[0048] The release 106 also includes a cable 125, and a
handle 126. A first end of the cable 125 is connected to the
end 122a of the movable bracket 122 as shown in FIGS. 8,
9, and 12. A second end the cable is connected to the handle
126, as shown in FIG. 13. The handle 126 supported by two
brackets 127. Each bracket 127 is securely mounted on the
back end of a respective one of the rails 40. The handle 126
is coupled to the brackets 127 by pins 129 or other means
that permit the handle 126 to pivot in relation to the brackets
127 and the rails 40. Stops 128 are mounted on the brackets
127 to limit the rotational or pivoting movement of the
handle 126.

[0049] The release 106 can be activated by the user, when
the user wishes to move the ladder 12 from its inclined to its
horizontal orientation. This typically is done when the user
wishes to store the ladder 12 after use. The release is
activated by the user pushing down on the handle 126, which
causes the handle 126 to rotate about the pins 129 in a
counterclockwise direction from the perspective of FIG. 13.
The rotation of the handle 126 places the cable 125 in
tension, which in initially causes the end 122a of the
movable bracket 122 to move toward, and into contact with
the slide 114, against the bias of the springs 124. Further
rotation of the handle 126 increases the tension in the cable
125, which causes the movable bracket 122 to push the slide
114 rearward, in the “z” direction. The rearward movement
of the slide 114 initially pulls the pin 119 to the back end of
the slot 120. Further rearward movement of the slide 114
causes the pin 119 to pull the attached arm 108 rearward.
The rearward movement of the arm 108, in turn, causes the
upper member 92 of the linkage 90, to which the arm 108 is
attached, to rotate in a clockwise direction about the upper
pin 100, from the perspective of FIG. 7. This movement
draws the pivot pin 101 back toward, and back through its
center position shown in FIG. 5A which, as explained above,
permits the linkage 90 collapse toward the position shown in
FIG. 6, thereby allowing the carriage 30, the trolley 32, and
the ladder 12 to be rotated into their respective horizontal
orientations.

[0050] The system 10 further comprises a dampener 190.
A first end of the dampener 190 is coupled to a bracket 192
secured to the base 76, as can be seen in FIGS. 4-6. The first
end of the dampener 190 is coupled to the bracket 192 by a
pin or other suitable means that permits the dampener 190 to
pivot in relation to the bracket 102, the base 76, and the
underlying surface 18 of the fire engine 14.

[0051] A second end of the dampener 190 is coupled to the
upper bracket 84 of the first locking mechanism 82. The
second end of the dampener 190 is coupled to the upper
bracket 84 by a pin or other suitable means that permits the
dampener 190 to pivot in relation to the upper bracket 84 and
the overlying table 34.

[0052] The dampener 190 dampens, and thus slows, the
rotational movement of the table 34 as the table 34 rotates
between its inclined and horizontal positions. The dampen-
ing can help to control the rotational speed of the table 34 as
it is tilted by the user. The damping effect thereby can help
to avoid damage to the system 10, ladder 12, and fire engine
14, and injury to the user, that otherwise could occur when
the combined weight of the table 34, trolley 32, and ladder
12 cause the table 34 to rotate at an excessive rate.
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[0053] The system 10 also includes a centering mecha-
nism 196 that helps to center the table 34 as the table 34
rotates into its horizontal orientation. The centering mecha-
nism 196 includes a plug 198 and a receptacle 200, as
illustrated in FIGS. 4, 5, and 10. The plug 198 is securely
mounted on an underside of the bottom portion 35 of the
table 34, by fasteners or other suitable means. The receptacle
200 is securely mounted on the base 76 by fasteners or other
suitable means. The plug 198 has two tangs 202 configured
to engage sides 204 of the receptacle 200 as the table 34
approaches, and reaches its horizontal orientation. The bot-
toms of the tangs 202 are more closely spaced from each
other than the tops of the tangs 202, as can be seen in FIG.
10. This feature helps the bottom of the plug 198 to enter the
receptacle 200 when some degree of misalignment is present
between the plug 198 and the receptacle 200. Contact
between the tangs 202 and the sides 204 of the receptacle
200 helps to center the table 34, and the other components
of the system 10 mounted thereon, in relation to the base 76.
Contact between the tangs 202 and the sides 204 of the
receptacle 200 also helps to restrain the table 34, trolley 32,
and ladder 12 in the lateral (“x”) direction. The plug 198 can
be mounted on the base 76, and the receptacle 200 can be
mounted on the bottom portion 35 of the tray 34 in alter-
native embodiments.

[0054] The system 10 also can include brackets 206
mounted on the exterior surface 18 of the fire engine 14,
forward of the base 76. The brackets 206 are visible in FIGS.
3 and 12. The brackets 206 are configured to engage and
support the trolley 32 when the trolley 32 is in its forward
position.

[0055] The system 10 also includes a second locking
mechanism 130 that locks the table 34, and the attached
trolley 32 and ladder 12, in the horizontal orientations shown
in FIGS. 1, 2, 6, and 8-10. The second locking mechanism
130 comprises a latch 132, a bracket 134, and a spring 136,
as depicted in FIGS. 4, 5, and 10. The bracket 134 is secured
to the base 76 by fasteners or other suitable means. The latch
132 is coupled to the bracket 134 by a pin 138 or other
suitable means that permits the latch 132 to pivot in relation
to the bracket 134. The spring 136 is positioned around the
pin 138, and rotationally biases the latch 132 about the pin
138 in a clockwise direction, from the perspective of FIG.
10. As shown in FIG. 10, the latch 132 includes two hook
portions 156, and a web 158 that adjoins, and connects the
hook portions 156.

[0056] The second locking mechanism 130 also includes a
catch 140, which is visible in FIGS. 4 and 9-12. The catch
140 is secured to the underside of the bottom portion 35 of
the table 34 by fasteners or other suitable means. The catch
140 has a first portion 142 with an upwardly-facing recess
143 formed therein. The first portion 142 is aligned with an
opening 144 formed in the bottom portion 35 of the table 34.
The recess 143 thus is accessible from above, as shown in
FIGS. 9, 11, and 12.

[0057] The latch 132 can retain the table 34, trolley 32,
and ladder 12 in their horizontal orientations. In particular,
the second locking mechanism 130 is configured so that
ends 162 the hook portions 156 of the latch 132 contact the
recessed area 143 in the catch 142 when the table 34 is in its
horizontal orientation, with the bias of the spring 136 urging
the ends 162 into contact with the recessed area 143. Thus,
any upward tilting of the table 34, i.e., rotation of the table
34 in the counterclockwise direction from the perspective of
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FIG. 10, is prevented by interfering contact between the
catch 142, which is secured to the table 34; and the latch 132,
which is secured to the exterior surface 18 of the fire engine
14 by way of the bracket 134 and the base 76.

[0058] The latch 132 is configured to automatically
engage the catch 140 as the table 34 rotates from its inclined
to its horizontal position. In particular, as the table 34
approaches its horizontal position, a rearward edge of the
first portion 142 of the catch 140 comes into contact with an
angled upper surface 166 on each of the hook portions 156
of the latch 132. Further rotation of the table 34 results in
interfering contact between the upper surfaces 166 and the
first portion 142 of the catch 140. Due to the angled
orientation of the upper surfaces 166, this contact causes the
latch 132 to rotate in a counterclockwise direction from the
perspective of FIG. 10, against the bias of the spring 136, as
the upper portion of the latch 132 passes through the opening
144. The latch 132 continues to rotate in this manner until
the ends 162 of the hook portion 156 reach and pass over the
edge of the first portion 140, at which point of the bias of the
spring 136 causes the latch 132 to rotate clockwise, which
in turn causes the hook portions 156 to engage the upper
surface of the bottom portion 35 of the table 34, thereby
locking the table 34 is in its horizontal orientation.

[0059] The second locking mechanism 130 includes fea-
tures that unlock the table 34 so that the table 34 can rotate
to its inclined position. In particular, the second locking
mechanism 130 further comprises a tongue 146, and a
bracket assembly 148. The bracket assembly 148 is posi-
tioned between the rails 40 as shown in FIGS. 9, 11, and 12,
and is secured to the rails 40 by fasteners or other suitable
means. As can be seen in FIG. 11, the tongue 146 is coupled
to the bracket assembly 148 by a pin 150 or other suitable
means that permits the tongue 146 to pivot in relation to the
bracket assembly 148. The second locking mechanism 130
further comprises a spring 152 positioned around the pin
150. The spring 152 rotationally biases the tongue 146 about
the pin 150 in a clockwise direction, from the perspective of
FIG. 11. A stop (not shown) causes the tongue 146 to remain
in a substantially horizontal orientation when it is not being
contacted by the latch 132 as discussed below.

[0060] Because the tongue 146 is mounted on the rails 40,
the tongue 146 moves linearly, in the “z” direction, with the
trolley 32. The tongue 146 is configured to release the latch
132 when the trolley 32 reaches its rearwardly-extended
position. In particular, as the trolley 32 approaches its
rearwardly-extended horizontal position shown in FIG. 2,
the tongue 146, which is aligned with the web 158 of the
latch 132, contacts the web 158. Further rearward movement
of the trolley 32 toward its rearwardly-extended position
causes the tongue 146 to push against the web 158 in a
rearward direction, which in turn causes the latch 132 to
rotate about the pin 138 in a counterclockwise direction
from the perspective of FIG. 11, against the bias of the
spring 136. The rotation of the latch 132 eventually moves
the hook portions 156 out of contact with the table 34 as
shown in FIGS. 9 and 11, thereby removing the restraint on
the tilting movement of the table 34. The table 34, and the
trolley 32 and the ladder 12 thus can be moved to their
inclined orientations at this point. It follows also that the
trolley 32 will remain locked in its horizontal orientation
whenever the trolley 32 is located at any point forward of its
rearwardly-extended position. This feature can prevent the
trolley 32 from being rotated prematurely, i.e., before the
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trolley 32 reaches its rearwardly-extended position, thereby
preventing interference between, and damage to the trolley
32 and the fire engine 14, and possible injury to the
individual retrieving or storing the ladder 12, that otherwise
could occur as a result of premature rotation of the trolley
32.

[0061] The ability of the tongue 146 to pivot permits the
tongue 146 to move past the now stationary latch 132 as the
tongue 146 moves upward with the trolley 32. Once the
tongue 146 has cleared the latch 132, the latch 132 returns
to its neutral position, depicted in FIG. 12, due to the bias of
the spring 136. The latch 132 is then ready to re-engage the
catch 140 when the table 34 is returned to its horizontal
orientation.

[0062] The system 10 further includes a second handle
170, depicted in FIGS. 1-3, 13, and 14. The handle 170 is
securely mounted on a bracket 172, which in turn is securely
mounted on the back ends the rails 40. The handle 170 can
be utilized by the user to pull and push the trolley 32 (and
the attached ladder 12) between its forward and rearwardly-
extended positions. The handle 170 has a length sufficient to
allow the user to move the trolley 32 while standing on the
ground.

[0063] The system 10 can include a handle catch 174,
shown in FIGS. 1 and 14, to restrain the trolley 32 from
rearward movement while the trolley 32 is in its stowed
position. The handle catch 174 includes a bracket 176. The
bracket 176 defines a receiving area 178 that receives, and
partially encloses a portion of the handle 170 when the
trolley 32 is in its forward-most position. The handle catch
174 also includes a pin 180 that is configured to extend
across the receiving area 176 as shown in FIG. 14, so that
interfering contact between the pin 180 and the handle 170
prevents rearward movement of the trolley 32 (and the
attached ladder 12). Alternative embodiments of the system
10 can include features other than the handle catch 174 to
restrain the trolley 32 from rearward movement.

[0064] The system 10 thus can facilitate the storage and
retrieval of objects such as ladders in spaces where it
otherwise may not be feasible to store such objects. It is
believed that the automatic locking and unlocking features
of the system 10 can enhance the safety and speed with
which ladders and other objects can be retrieved from, and
returned to storage areas such as the roof of an emergency
vehicle, where physical and visual access may be limited.
Also, while the use of the system 10 is not limited to
firefighting and other emergency operations, it is believed
that the use of the system 10 can be particularly beneficial
during such operations, where time is of the essence and
which often take place in adverse weather and lighting
conditions.

[0065] Alternative embodiments of the system 10 can be
configured without the first locking mechanism 82 or the
second locking mechanism 130, and without a movable
trolley. Also, alternative embodiments can be equipped with
motorized features for causing the tray 34 to pivot, or for
causing the trolley 32 to move between its forward and
rearwardly-extended positions.
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back end 146
exterior surface 18
carriage 30

trolley 32

table 34

bottom portion 35
sides 36

rails 40

brackets 42

cross members 44
wheel assemblies 50
brackets 52

wheels 54

channel 60

forward stop 68
mount 70

stationary brackets 72
pivoting brackets 74
base 76

first mounting plate 78
first locking mechanism 82
upper bracket 84
lower bracket 86
second mounting plate 88
linkage 90

upper member 92
lower member 94
arms 95

web 96

two arms 97 web 98
lower pin 99

upper pin 100
locking pin 101
spring 102

release 106

arm 108

slide 114

upper member 115
brackets 116

arms 117

opening 118

pin 119

slot 120

actuator 121
movable bracket 122
end 112q

stationary bracket 123
end 123a

springs 124

cable 125

handle 126

brackets 127

stops 128

pins 129

second locking mechanism 130
latch 132

bracket 134

spring 136

pin 138

catch 140

first portion 142
recess 143

opening 144

a tongue 146
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[0134] bracket assembly 148
[0135] pin 150

[0136] spring 152

[0137] hook portions 156
[0138] web 158

[0139] upper surface 166
[0140] handle 170

[0141] handle catch 174
[0142] bracket 176

[0143] receiving area 178
[0144] pin 180

[0145] dampener 190

[0146] bracket 192

[0147] centering mechanism 196
[0148] plug 198

[0149] receptacle 200

[0150] tangs 202

[0151] sides 204

[0152] brackets 206

What is claimed is:

1. A system for storing and retrieving an object, compris-
ing:

a carriage comprising a table configured to rotate between

a first and a second angular position in relation to a
mounting surface for the system;

a trolley mounted on the carriage and configured to hold
the object; and

a first locking mechanism comprising a linkage, wherein:
the linkage comprises a first member and a second
member; the first member is pivotally coupled to the
table at a first pivot point; the second member is
configured to be pivotally coupled to the mounting
surface at a second pivot point; the second member is
pivotally coupled to the first member at a third pivot
point; and the linkage is configured so that interfering
contact between the first and second members prevents
movement of the table past the second angular position.

2. The system of claim 1, wherein the linkage is further
configured so that the third pivot point passes between the
first and second pivot points as table rotates between the first
and a second angular positions.

3. The system of claim 1, wherein the trolley is configured
to move in relation to the carriage between a first and a
second position.

4. The system of claim 3, further comprising a second
locking mechanism, the second locking mechanism com-
prising:

a latch movable between a first position wherein the latch
is configured to contact the table and retain the table in
the first angular position; and a second position; and

atongue mounted on the trolley and configured to urge the
latch into the second position of the latch when the
trolley is in the second position of the trolley.

5. The system of claim 4, wherein the tongue is configured
to disengage from the latch when trolley is moved away
from the second position of the trolley, and the latch is
configured to return to the first position when the tongue
disengages from the latch.

6. The system of claim 4, wherein the latch is configured
to deflect in response to contact with the table as the table
moves from the second to the first angular position, and to
return to the first position of the latch when the table reaches
the first angular position.
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7. The system of claim 4, wherein the table has an opening
formed therein and configured to receive the latch as the
table moves from the second to the first angular position.

8. The system of claim 1, further comprising a base
configured to be mounted on the mounting surface, and a
bracket mounted on the base, wherein the first arm is
pivotally coupled to the bracket and the carriage is mounted
on the base.

9. The system of claim 1, wherein the linkage is config-
ured so that a weight of the table and the trolley urges the
first and second members toward interfering contact when
the table is in the second angular position whereby move-
ment of the table toward the first angular position is dis-
couraged.

10. The system of claim 1, wherein the trolley is config-
ured to hold a ladder.

11. The system of claim 1, wherein the locking mecha-
nism further comprises a release comprising an arm pivot-
ally coupled to one of the first and second members, and an
actuator coupled to the arm and configured to move the arm
when the table is in the second angular position so that the
table moves toward the first angular position and the third
pivot point passes between the first and second pivot points
as the table moves toward the first angular position.

12. The system of claim 11, wherein the release further
comprises a slider slidably coupled to the table, pivotally
coupled to the arm, and configured to transmit force from the
actuator to the arm.

13. The system of claim 12, wherein the release further
comprises a handle rotatably coupled to the trolley, and a
cable connected to the actuator and the handle, wherein the
cable is configured to exert a force on the actuator in
response to rotation of the handle.

14. The system of claim 1, wherein:

the first member comprises a first and second arm, and a

web that adjoins the first and second arms;

the second member comprises a first and second arm, and

a web that adjoins the first and second arms of the
second member; and

the linkage is configured so that interfering contact

between the web of the first member and the web of the
second member prevents movement of the table past
the second angular position.

15. A system for storing and retrieving an object, com-
prising:

a carriage comprising a table configured to rotate between

a first and a second angular position in relation to a
mounting surface for the system;

a trolley mounted on the carriage and configured to hold

the object; and

a first locking mechanism comprising a linkage, wherein:

the linkage comprises a first member pivotally coupled
to the table, and a second member pivotally coupled to
the first member at a pivot point and configured to be
pivotally coupled to the mounting surface; wherein the
linkage is configured so that the linkage is in a col-
lapsed state when the table is in the first angular
position, and the pivot point undergoes over-center
rotation as the table moves from the first to the second
angular position.

16. The system of claim 15, wherein the trolley is con-
figured to move in relation to the carriage between a first and
a second position.
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17. The system of claim 16, further comprising a second
locking mechanism, the second locking mechanism com-
prising:

a latch movable between a first position wherein the latch
is configured to contact the table and retain the table in
the first angular position; and a second position; and

atongue mounted on the trolley and configured to urge the
latch into the second position of the latch when the
trolley is in the second position of the trolley.

18. The system of claim 17, wherein the tongue is
configured to disengage from the latch when trolley is
moved away from the second position of the trolley, and the
latch is configured to return to the first position when the
tongue disengages from the latch.

19. The system of claim 15, wherein the locking mecha-
nism further comprises a release comprising an arm pivot-
ally coupled to one of the first and second members, and an
actuator coupled to the arm and configured to move the arm
when the table is in the second angular position so that the
table moves toward the first angular position and the linkage
can return to the collapsed state.

20. The system of claim 15, wherein the linkage is
configured so that interfering contact between the first and
second members prevents movement of the table past the
second angular position and a weight of the table and the
trolley urges the first and second members toward interfer-
ing contact when the table is in the second angular position
whereby movement of the table toward the first angular
position is discouraged.

#* #* #* #* #*
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