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(57) Abstract: A transport device such as an ISO container that is adapted to be transported by air or surface transportation. The
& transport device includes a base, a plurality of movable ISO comer blocks movably coupled to the base, and a plurality of adjustment
) mechanisms. Each adjustment mechanism is adapted to couple a respective comer block to the base and to selectively move the
& comer block with respect to the base between an air transport position, wherein the bottom surface of the comer block does not
& extend beyond the bottom surface of the base, and a surface transport position wherein the bottom surface of the comer block is

N [ocated below the bottom surface of the base. The base includes a plurality of roller plates that form the bottom surface of the base

and that are adapted to engage rollers of an aircraft cargo handling system. The transport device also includes detent rails that are
removably attached to the base. The detent rails includes tabs and detents that are adapted to cooperate with an aircraft cargo handling
3 system to releasably secure the transport device in place within an aircratft.
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AIR TRANSPORTABLE ISO CONTAINER

Background

The present disclosure is directed to an internal air transportable transport device such
as an ISO container that can directly interface with internal aircraft cargo handling systems
and with standard International Organization for Standardization (ISO) container handling
systems used 1n truck, train and ship cargo transportation.

[SO containers have to conform to specific ISO transportation requirements for truck,
train and ship modes of transportation. Current ISO shipping containers do not directly
interface with traditional aircraft cargo handling systems. Internal atrcraft cargo handling
systems rely upon the container being shipped having a flat bottom adapted to roll on the
internal roller conveyor system of the cargo handling system, and having detent rails along
the outside bottom edges of the container being shipped that are adapted to lock the container
Into position and secure the container in place. The ISO transportation requirements do not
require that containers have a flat bottom or detent rails.

Certain requirements within the ISO transportation guidelines dictate against having
a flat bottom and dictate the specific size and configuration that a container must maintain.
[n land or sea transportation an ISO container must include ISO corner blocks that are adapted
to lock the container into position and hold it securely. The ISO corner blocks are located at
each of the eight corners of the container. The four bottom ISO corner blocks are required to
maintain an average distance of approximately one-half inch (12.5 millimeters) below any
other part of the container base. This 1s 1n direct opposition to the requirements of an aircraft
cargo handling system. Therefore, in order to ship an ISO container within an aircraft it has
been necessary to place the ISO container on an intermediate structure such as an airlift pallet

for container roll-in/out platform as disclosed in U.S. Patent No. 6,622,640 of AAR Corp.
Summary
A transport device such as an ISO container that i1s adapted to be transported by air
transportation or surface transportation. The transport device includes a base having a

plurality of roller plates that form a bottom surface. The roller plates are adapted to engage
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the rollers of an aircraft cargo handling system. The transport device also includes first and
second side rails each of which has a plurality of tabs and detents that are adapted to cooperate
with an aircraft cargo handling system to releasably secure the transport device in place within
an aircraft. The first and second detent rails are adapted to be removably attached respectively
to a first side rail and an opposing second side rail of the base.

One or more movable ISO corner blocks are movably coupled to the base. A
respective adjustment mechanism movably couples each corner block to the base. Each
adjustment mechanism 1s adapted to selectively position a corner block with respect to the
base and to selectively move the corner block between a surface transport position, wherein
a bottom surface of the corner block is located below the bottom surface of the base, and an
air transport position wherein the bottom surface of the corner block is located generally
coplanar with or above the bottom surface of the base. The adjustment mechanisms may also
selectively position the corner blocks in an extended position located beyond the transport
position to place the base in a level position when the base is supported by the corner blocks.
Each adjustment mechanism includes a rotatable threaded shaft coupled to a corner block and
an actuator for rotating the shaft about its central axis. A leg may be attached to a corner block
and be threadably attached to the shaft such that rotation of the shaft provides movement of
the leg and the corner block along a translational axis. A connector member may be coupled
to the corner block that includes one or more locking pins that are selectively movable
between a retracted position and an extended position to selectively lock the corner block in
the surftace transport position.

More specifically, there is provided in accordance with one aspect of the invention a
transport device adapted to be transported by air or surface transportation, the transport device
comprising:

a container including a base having a bottom surface, the base being located at the
bottom of the container and forming a pocket;

a corner post including a first end and a second end, the pocket located below the first

end of the corner post;
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a movable corner block having a plurality of apertures and a bottom surface, the
pocket adapted to receive the movable corner block, the movable corner block movably
coupled to the first end of the corner post for selective movement with respect to the base
along a translational axis generally transverse to the bottom surface of the base between a
retracted air transport position and an extended surface transport position, the bottom surtace
of the movable corner block being located outwardly from the bottom surface ot the base
when the movable corner block is located in the extended surface transport position, the
bottom surface of the movable corner block being located generally coplanar with or inwardly
from the bottom surface of the base when the movable corner block is located 1n the retracted
alr transport position; and

an adjustment mechanism adapted to selectively position the movable corner block
with respect to the base, the adjustment mechanism adapted to selectively move the bottom
surface of the movable corner block along the translational axis toward the bottom surface of
the base when the movable corner block 1s moved from the extended surface transport
position toward the retracted air transport position, the adjustment mechanism adapted to
selectively move the bottom surface of the movable corner block along the translational axis
away from the bottom surface of the base when the movable corner block 1s moved toward
the extended surface transport position.

In another aspect of the invention, there 1s provided a transport device adapted to be
transported by air or surface transportation, the transport device comprising:

a base, the base including a first side rail and a spaced apart second side rail, a first
detent rail attached to the first side rail, the first detent rail including a first leg having a
plurality of tabs and detents, and a second detent rail attached to the second side rail, the

second detent rail including a second leg having a plurality of tabs and detents, the tabs and
detents adapted to cooperate with an aircraft cargo handling system to releasably secure the

transport device in place within an aircraft;

a movable corner block movably coupled to the base; and
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an adjustment mechanism adapted to selectively position the corner block with respect
to the base, the adjustment mechanism adapted to selectively move the corner block between
an air transport position and a surface transport position.

In yet a further aspect of the invention, there is provided a transport device adapted
to be transported by air or surface transportation, the transport device comprising:

a base;

a movable corner block movably coupled to the base; and

an adjustment mechanism adapted to selectively position the corner block with respect
to the base, the adjustment mechanism adapted to selectively move the corner block between
an air transport position and a surface transport position,

the adjustment mechanism including a selectively movable shaft having a first end,
a second end and a central axis, a leg having a first end and a second end, the first end of the
leg being attached to the corner block, the second end of the leg being coupled to the shaft,
a housing having a first end and a second end, the first end of the housing being attached to
the base, the second end of the shaft and the second end of the leg being located within the
housing, the second end of the shaft being rotationally coupled to the housing, and an actuator
for selectively moving the shaft, whereby selective movement of the shaft moves the corner
block along a translational axis to a selected position with respect to the base, the adjustment
mechanism including a connector member attached to the leg and threadably attached to the
shaft such that rotation of the shaft moves the connector member, the leg and the corner block
along the translational axis, the connector member including one or more locking pins, each
the locking pin being movable between a retracted position and an extended position, the
locking pins adapted to engage the housing in the extended position and thereby prevent
movement of the leg and the corner block along the translational axis, the locking pins
allowing movement of the leg and the corner block along the translational axis when the
locking pins are in the retracted position, the connector member including a rotatable ring,
each the locking pin being coupled to the ring such that rotation of the ring conjointly moves

the locking pins between the extended and retracted positions.

3a
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Brief Description of the Drawing Figures

Figure 1 is perspective view of the air transportable ISO container shown with the
lower ISO corner blocks extended and detent rails detached.

Figure 2 is a perspective view of the ISO container of Figure 1 shown with the side
panels and top panels removed.

Figure 3 is a side elevational view of the ISO container shown in an air transport
position.

Figure 4 is a partial cross sectional view taken along line 4-4 of Figure 3.

Figure 5 is an end elevational view of the ISO container shown in the air transport
position.

Figure 6 is a side elevational view of the ISO container shown with the lower ISO
corner blocks extended.

Figure 7 is a partial cross sectional view taken along lines 7-7 of Figure 6.

Figure 8 is an end elevational view of the ISO container shown with the lower ISO
corner blocks extended and the detent rails detached.

Figure 9 is a partial exploded perspective view of the ISO container.

Figure 10 is a bottom view of the ISO container.

Figure 11 is a partial cross sectional view taken along line 11-11 of Figure 10.

Figure 12 is a perspective view of a corner post and jack with the ISO corner block
shown in the ISO surface transport position.

Figure 13 is a perspective view of a corner post and jack with the leveling leg shown

in an extended leveling position.

Figure 14 1s a perspective view showing the jack removed from a corner post.

3b
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Figure 15 1s a perspective view showing the leveling leg removed from the housing of

the jack.

Figure 16 is an exploded view of the jack.

Figure 17 is a cross sectional view of the jack with the ISO cormer block shown in the

ISO surface transport position.

Figure 18 is a partial side elevational view of the jack taken along line 18-18 of Figure

17.

Figure 19 1s a cross sectional view taken along line 19-19 of Figure 17.
Figure 20 1s an enlarged cross sectional view of the drive member of the jack.
Figure 21 1s a side elevational view of the jack with a motor drive.

Figure 22 1s a side elevational view taken along line 22-22 of Figure 21.

Figure 23 1s a first perspective view of the jack with a motor drive.
Figure 24 is a second perspective view of the jack with a motor drive.

Detailed Description

A transport device that is internally transportable within an aircraft, such as an ISO
container 30, 1s shown in Figures 1-11. The internal air transportable ISO container 30
extends betw¢611 a first longitudinal end 32 and a second longitudinal end 34, and between a
first transvérse end 36 and a second transverse end 38. The term "container" as used heréin

also encompasses the term "shelter." The ISO container 30 includes a base 40 as shown in

Figure 10. The base 40 includes a first end rail 42 at the first longitudinal end 32 and a

spaced apart and generally parallel second end rail 44 located at the second longitudinal end

(J

34. The base 40 also includes a first side rail 46 at the first transverse end 36 and a second
side rail 48 at the second transverse end 38. Each of the side rails is elongate and generally
linear. A plurality of support members 50 extend transversely between the side rails 46 and

43. The support members 50 are spaced apart from one another and are generally parallel to
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one another. A plurality of floor panels 52 are located on top of, and are supported by, the

support members 50. The floor panels 52 extend between the end rails 42 and 44 and side

rails 46 and 48 forming a generally nonperforate surface.

The container 30 includes a plurality of corner posts 56, one corner post 56 being
located at each of the four corners of the container 30. Each corner post 56 extends between
a bottom end 58 and a top end 60. Each corner post 56 is a generally linear rectangular tube
including a plurality of planar side walls 57A-D that form a hollow chamber. The side wall

57A includes an aperture 61. An ISO corner block 62 that conforms to ISO standards is

attached to the top end 60 of each corner posf 56. Upper side rails 64 and upper end rails 66

extend between the corner blocks 62 and the top ends 60 of the corner posts 56. One or more

roof panels 68 extend between the upper side rails 64 and upper end rails 66 to form a
substantially nonperforate roof. One or more side panels 70 extend between the corner posts
56 and upper and lower rails to form side walls. The side panels 70 may include doors,

windows and other types of openings, and tie down members. The lower side rails 46 and 48

each include at least one pair of spaced apart openings 72. The openings 72 are adapted to |

recerve the forlcé of a forklift truck.

As shown 1n Figures 10 and 11, the base 40 of the container 30 includes a plurality of

g

roller plates 80A-D attached to the bottom of the support members 50. The roller plates S0A-
D are spaced apart and generally parallel to one another and extend generally linearly

between the first longitudinal end 32 and second longitudinal end 34 of the container 30.

Fach roller plate 80A-D is generally plate-like including a planar upper surface attached to
the bottoms of the support members 50, and a generally planar bottom surface 82. The roller
plate 80A 1s located adjacent to and extends along the second side rail 48 and the roller plate
SOD 1s located adjacent to and extends along the ﬁrst side rail 46. Each roller plate 80A-D is

adapted to engage a respective set of rollers of an aircraft cargo handling system to thereby
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provide rolling support for the container 30 on the rollers. The roller plate 80A is
approximately 3.5 inches wide, the roller plate 80B 1s approximately 12.8 inches wide, the

roller plate 80C is approximately 12.8 inches wide, and the roller plate 80D is approximately

- 9.0 inches wide. The roller plate 80B is spaced approximately 13.4 inches from the roller
plate 80A. The roller plate 80C 1s spaced approximately 20.0 inches from the roller plate
:80B. The roller plate 80D is spaced approximately 13.5 inches from the roller plate 80C.

The bottom surfaces 82 of the roller plates 80A-D are substantially coplanar such that

the bottom surfaces 82 of the roller plates 80A-D thereby provide a flat bottom surface that is

required for air transport of the container 30. Utilizing a plurality of roller plates 80A-D
which are sized and spaced to work with a variety of different aircraft cargo handling systems
reduces the cost and weight that would otherwise be imnvolved if the entire floor area of the

container 30 were covered completely with a roller plate.

The container 30 also includes one or more narrow detent rails 90 and one or more

wide detent rails 92. The narrow detent rails 90 are adapted to be removably and replaceably
attached to the outer vertical wall of the first side rail 46. The wide detent rails 92 are
adapted to be removably and replaceably attached to the outer vertical wall of the second side
rail 48. The detent rails 90 and 92 are generally L-shaiped in cross section having a generally
vertical upétanding leg 94 including a plurality of apertures 96 which are adapted to align
with apertures 98 in the outer vertical WE:;.HS of the side rails 46 and 48. The upstanding legs
94 of the detent rails 90 and 92 are adapted to be removably attached to the side rails 46 and

48 by fasteners such as threaded bolts or screws.

The detent rails 90 and 92 also include a generally horizontal leg 100 that extends

outwardly from the bottom of the upstanding leg 94 at a right angle thereto. The outer edge
of the horizontal leg 100 includes a plurality of tabs 102 which are spaced apart ifrom one

another along the length of the detent rails and which project outwardly and horizontally. A
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detent 104 is located between each adjacent pair of tabs 102. The tabs 102 and detents 104 of

the detent rails 90 and 92 are adapted to operate in cooperation with the cargo handling

system of a cargo transport aircraft to releasably secure the container 30 in place within the
aircraft for transport. A plurality of detent rails 90 and 92 may be located along the length of

each of the side rails 46 and 48 and spaced apart from one another to provide access to the

openings 72 in the side rails. The tabs 102 of wide detent rail 92 are spaced farther from the

upstanding leg 94 than are the tabs 102 of the narrow detent rail 90. The detent rails 90 and
92 are removably attached to the side rails 46 and 48 of the container 30 to place the

container 30 in an air transport position or mode wherein the container 30 can be secured

within an aircraft by a cargo handling system. The detent rails 90 and 92 may be removed

from the container 30 to place the container in an ISO surface transport position or mode

wherein the container 30 meets the ISO requirements for an ISO container to be shipped by

truck, rail or ship.

As shown in Figure 9, each lower corner of the container 30 includes a pocket 110
formed between the ends of a side rail and an end rail, and that is located below the bottom

end 58 of a corner post 56. Each pocket 110 1s adapted to receive a lower ISO corner block

112 that complies with ISO requirements and that includes a plurality of apertures. Each
’ {
corner block 112 includes a bottom surface 113. Each corner block 112 1s movably attached

to a respective corner post 56. An adjustment mechanism including an actuator such as a

jack 114 is attached to each corner post 56. Each jack 114 movably attaches an ISO corner
block 112 to a respective corner post 56. The jack 114 is adapted to selectively move the

corner block 112 along a generally linear translational axis 116 which is generally coaxial

with the central axis of the corner post 56.

The jack 114 includes a housing 120. The housing 120 includes an outer generally

rectangular tubular member 122 having a first end 124 and a second end 126. Each of the
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four side walls of the tubular member 122 includes an aperture 127. The housing 120 is
located within the internal chamber of a corner post 56. A first spacer collar 128 is attached
to the bottom end 124 of the tubular member 122 and extends around the circumference of
the tube 122. The spacer collar 128 fills the annular chamber formed between the tubular
member 122 and the corner post 156. The bottom end of the first spacer collar 128 includes
an outwardly extending lip 130 that is adapted to engage the perimeter of the bottom edge of
the corner post 56. A plurality of fasteners removably attach the first spacer collar 128 and
housing 120 to the corner post 56. A second spacer collar 132 is attached to the tubular
member 122 adjacent the upper second end 126 of the tubular member 122. The second
spacer collar 132 also fills the annular chamber formed between the tubular member 122 and
the corner post 56. Each of the four side walls of the spacer collar 132 includes a bore 133.
A plurality of fasteners removably attach the second spacer collar 132 and housing 120 to the
corner post 56. A cap member 134 is attached to the second end 126 of the tubular member
122, and a cover 136 1s attached to the cap member 134.

The jack 114 includes an elongate rotatable shaft 133 haviﬂg a first end 140 and a
second end 142. The shaft 138 includes a threaded portion 144 that extends from the first end
140 toward the second end 142. The second end 142 of the shaft 138 1s attached to a thrust
collar 146. The thrust collar 146 rotationally engages a bearing cone 148 located between ﬂle
thrust collar 146 and the cover 136. A bevel gear 150 is attached to the second end 142 of the
shaft 138 and to the thrust collar 146. The shaft 138, thrust collar 146 and bevel gear 150, are
selectively conjointly rotatable about the central axis of the shaft 138 which is coaxial with
the translational axis 116. An actuator includes a drive member 152 that is rotatably attached
to the housing 120. The drive member 152 includes a pinion gear 154 in mesh engagement
with the bevel gear 150. The drive member 152 includes a socket 156 in communication

with an aperture 157 in the corner post 56. The socket 156 is adapted to receive a crank
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member, such aé. a one-half inch drive ratchet. The drive member 152 is adapted to be
selectively rotated about a central axis 158 that 1s transverse to the axis 116. Rotation of the
drive member 152 about the axis 158 provides rotation of the shaft 138 about the axis 116.
The jack 114 includes an elongate leg 160 having a first end 162 and a second end
164. The leg 160 may be a generally rectangular inner tubular member that is adapted to fit
closely within the outer tubular member 122 of the housing 120. The first end 162 of the leg
160 1s attached to a corner block 112. The second end 164 of the .Ieg 160 is attached to a
connector member 166. The connector member 166 includes a central generally circular

threaded bore 168 that is threadably attached to the threaded portion 144 of the shaft 138.

The connector member 166 includes an outer peripheral side wall 170 that fits closely within

the tubular member 122 of the housing 120. The connector member 166 includes an annular

ring 172 that extends around the bore 168 and that 1s rotatably connected to the connector

member 166 for selective rotation about the translational axis 116. The connector member
166 also includes a plurality of locking pins 174, each locate{d within a respective bore. Each
!locking pin 174 includes a first end 176 pivotally attached to the ring 172 and a second end
178 that is adapted to selectively extend into and through an aperture 127 in the tubular

member 122 of the housing 120. Each locking pin 174 1s linearly slidable along its central

axis between a retracted position wherein the second end 178 of the locking pin 174 is
located within the connector member 166 and an extended position wherein the second end
178 of the lockin g pin 174 extends into and through the aperture 127 m the tubular member

122 and into a bore 133 of the spacer collar 132. The annular ring 172 and locking pins 174

are resiliently biased by a biasing member 180, such one or more springs, toward their

extended positions while being selectively retractable to their retracted positions.
When the ISO corner block 112 1s located in the ISO surface transport position as

shown in Figures 17 and 18, such that the bottom surface 113 of the ISO corner block 112 is
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located approximately one-half inch below the bottom surface 82 of the roller plates 80A-D,
the connector member 166 and locking pins 174 are aligned with the apertures 127 in the

tubular member 122 of the housing 120. The resiliently biased locking pins 174

automatically extend through the apertures 127 in the tubular member 122 of the housing 120

to thereby lock the connector member 166, leg 160 and corner block 112 in a stationary

position along the translational axis 116. When it 1s desired to move the corner block 112

along the translational axis 116, the locking pins 174 are retracted to their retracted positions

such that the connector member 166, leg 160 and corner block 112 are selectively movable

along the axis 116. -

When the corner block 112 1s in the ISO surface transport position, the locking pins
174 can be moved to their retracted position by inserting an object or tool, such as a
screwdriver, through the aperture 61 in the corner post 56 to engage the second end 178 of
the associated locking pin 174 and manually move the locking pin 174 to its retracted
position. The retraction of one locking pin 174 rotates the ring 172 and simultaneously
retracts all of the locking pins 174 to their retracted positions. While the locking pins 174 are
manually held 1n their retracted positions, the leg 160 1s moved along the axis 116 to move
the locking pins 174 out of alignment with the apertures 127 in the tube 122. The retraction
tool mé.y then be removed from the aperture 61 in the corner post 56 whereupon the second

ends 178 of the locking pins 174 will engage the inner surface of the tubular member 122

while allowing movement of the leg 160 and corner block 112 along the axis 116.

In operation, when it is desired to transport the ISO container 30 by aircraft, the drive

member 152 1s rotated by a ratchet or the like in the appropriate direction to rotate the shaft

138 about the axis 116 in the appropriate direction to fully retract the leg 160 and corner

block 112 to a fully retracted air transport positioﬁ as shown 1 Figures 3 through 5. In the air

transport position the bottom surfaces 113 of the corner blocks 112 are located generally

10
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.f:oplanar with, or are located vertically above, the bottom surface 82 of the roller plates §0A-
D. The detent rails 90 and 92 are respectively attached to the side rails 46 and 48. The
container 30 is then in an aircraft transport position or mode such that the container 30 may
be loaded onto an aircraft by rolling engagement of the roller plates 80A-D with the rollers of

an aircraft cargo handling system. The container 30 may be secured in place within the

aircraft by engagement of the aircraft cargo handling system with the tabs 102 and detents
104 of the detent rails 90 and 92.

When 1t 1s desired tcl> transport the ISO contamer 30 by truck, railcar or ship, the
container 30 1s converted to an ISO surface transport position or mode. The detent rails 90
and 92 are removed from the container 30. The drive member 152 1s rotated by a ratchet or
the like in the appropriate direction to appropriately rotate the shait 138 about the axis 116

and thereby move the leg 160 and corner block 112 along the translational axis 116 from the

fully retracted air transport position as shown in Figures 3-5 to the ISO surface transport
position as shown in Figures 17 and 18 wherem the bottom surface 113 of the corner block

112 is located approximately one-half inch below the bottom surface 82 of the roller plates

80A-D. As the leg 160 is moved into the ISO surface transport position, the locking pins 174

of the connector member 166 align with the apertures 127 in the tubular member 122 of the
housing 12'0 and with the bores 133 in the spacer collar 132. The biased locking pins 174
automatically move from their retracteé positions to their extended positions wherein the
second ends 178 of the locking pins 174 are located within respective apertures 127 and bores
133 to prevent movement of the lég 160 and corner block 112 along the axis 116 with
respect to the corner post 56. Each corner block 112 is respectively moved to the ISO surface

transport position. The container 30 is then in compliance with ISO requirements for an ISO

container that is to be shipped by truck, railcar or ship.
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When it is desired to place the container 30 1 position for use or storage, the locking
pins 174 are moved to the retracted position by inserting a tool through the aperture 61 in the
corner post 56 and manually moving the locking pins 174 to their retracted positions. The
drive member 152 is then rotated in the appropriate direction by a ratchet or the like to move
the leg 160 and corner block 112 along the translational ax13 116 to a position at a desired
distance from the corner post 56, and from the air transport position and ISO surface transport
position. Each corner block 112 may be individually moved and positioned along its
respective axis 116 to place the base 40 of the ISO container 30 in a level horizontal position,
or in such other orientation as may be desired. Each corner block 112 is selectively movable
along 1ts translationai axis 116 from the fully retracted ISO surface transport position to a
fully extended position. The corner blocks 112 may be movable along the axis 116 a distance
of approximately twenty-four inches.

The ISO container 30 may be used to transport various types of goods, supplies and
material, and may also be used for providing shelter for working and living space. The
gearing between the pinion gear 154 of the drive Iﬁember 152 and the beveled gear 150 of the
shaft 138 enables the spacing of the corner blocks 112 from the corner pésts 56 to be adjusted
while the container 30 is located on a support surface and while the corner blocks 112 are
supporting the load of the contaiﬁer 30.

A modified embodiment of the j&;ck is shown in Figures 21-24 and is identified with
the reference number 190. The jack 190 includes many of the same components as the jack
114 and like components are numbered with the same reference number. The jack 190
includes a powered actuator such as an electric motor 192. The motor 192 includes a
rotatable output shaft that is operatively coupled to a gear box 194 including one or more
gears. The housing of the motor 192 1s attached to the housing of the gear box 194. A

housing 196 attaches the housing of the gear box 194 to the second 126 of the outer tube 122.
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The housing 196 includes a coupler 194 that operatively couples an output shaft of the gear

box 194 to the second end 142 of the shaft 138. The gear box 194 i1s adapted to reduce the

revolutions per minute of the motor 192.

The motor 192 is reversible such that the output shaft of the motor 192 can be
selectively rotated in either a clockwise direction or a counter-clockwise direction. Rotation
of the motor 192 and its output shaft in a clockwise direction rotates the coupler 198 and the
shaft 138 1n a clockwiﬂse direction. Similarly, rotation of the motor 192 and its output shaft in
a counter-clockwisel direction is operative to rotate the shaft 138 in the counter-clockwise
direction.

An electrical communication terminal block 200 1s attached to the distal end of the
motor 192. The terminal block 200 is in electrical communication with the motor 192. A
manual controller is adapted to be placed in electrical communication with the terminal block
and the motor 192 to provide selective operation of the motor 192 and thereby position the

corner block 112 in a selected position with respect to the outer tube 122 along the

translational axis 116.

The jack 190 may include a first limit switch 206 and a second limit switch 208. Thé
limit switches 206 and 208 are attached to the outer tube 122 and are in electrical
communicétién with the terminal ’bIock 200. The first limit switch 206 1s lécated adjacent the
first end 140 of the shaft 138 and the second limit switch 208 is located adjacent the second
end 142 of the shaft 138 and adjacent the second end 126 of the outer tube 122. The first
limit switch 206 is adapted to sense, through a first aperture in the outer tube 122, when the
leg 160 and corner block 112 are located in a selected extended position, such that the first
limit switch 206 will deactivate the motor 192 and will prevent the motor 192 from further
extending the leg 160 and corner block 112. The second limit switch 208 is adapted to sense,

through a second aperture in the outer tube 122, the position of the leg 160 and corner block
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112 when they are located in a selected retracted position and to deactivate the motor 192

such that the motor 192 will not attempt fo further retract the leg 160 and corner block 112.

The motor 192, gear box 194, coupler 198 and terminal block 200, as well as the limit
switches 206 and 208, are all adapted to be located within a corner post 56 of the ISO

Container 30. The leg 160 and corner block 112 of the jack 190 may also be manually

extended and retracted by use of the drive member 152.

The transport device may be an airlift pallet such as disclosed in U.S. Patent No.
6,622,640, or other types of devices for transporting cargo, rather than a container, which

includes the roller plates 80A-D, detent rails 90 and 92, ISO corner blocks 112 and

adjustment mechanisms 114.

Various features of the invention have been particularly shown and described 1n
connection with the illustrated embodiments of the invention, however, 1t must be understood

that these particular arrangements merely 1illustrate, and that the invention 1s to be given its

fullest interpretation within the terms of the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A transport device adapted to be transported by air or surface transportation, said transport
device comprising:

a container including a base having a bottom surface, the base being located at the bottom
of the container and forming a pocket;

a corner post including a first end and a second end, said pocket located below said first
end of said corner post;

a movable corner block having a plurality of apertures and a bottom surface, said pocket
adapted to receive said movable corner block, said movable corner block movably coupled to said
first end of said corner post for selective movement with respect to said base along a translational
axis generally transverse to said bottom surface of said base between a retracted air transport
position and an extended surface transport position, said bottom surface of said movable corner
block being located outwardly from said bottom surface of said base when said movable corner
block 1s located in said extended surface transport position, said bottom surface of said movable
corner block being located generally coplanar with or inwardly from said bottom surface of said
base when said movable corner block 1s located 1n said retracted air transport position; and

an adjustment mechanism adapted to selectively position said movable corner block with
respect to said base, said adjustment mechanism adapted to selectively move said bottom surface
of said movable corner block along said translational axis toward said bottom surface of said base
when said movable corner block 1s moved from said extended surtace transport position toward
said retracted air transport position, said adjustment mechanism adapted to selectively move said
bottom surface of said movable corner block along said translational axis away from said bottom

surface of said base when said movable corner block 1s moved toward said extended surface

transport position.

2. The transport device of claim 1 wherein said base includes a first end and a second end,
a first side rail and a spaced apart second side rail extending from said first end to said second end

of said base, and one or more roller plates extending from said first end to said second end of said

15



CA 02545573 2011-07-27

base, said roller plates located between said first side rail and said second side rail, each said roller
plate including a generally planar bottom surface adapted to engage rollers of an aircraft cargo

handling system.

3. The transport device of claim 1 wherein said base includes a first side rail and a spaced
apart second side rail, a first detent rail attached to said first side rail, said first detent rail
including a first leg having a plurality of tabs and detents, and a second detent rail attached to said
second side rail, said second detent rail including a second leg having a plurality of tabs and
detents, said tabs and detents adapted to cooperate with an aircraft cargo handling system to

releasably secure said transport device in place within an aircratt.

4, The transport device of claim 3 wherein said first detent rail is adapted to be removably
attached to said first side rail, and said second detent rail is adapted to be removably attached to

sald second side rail.

J. The transport device of claim 3 wherein said first detent rail includes a third leg located

generally perpendicular to said first leg, said third leg adapted to be removably attached to said

first side rail.

6. The transport device of claim 1 including a plurality of corner posts, each said corner post
including a first end and a second end, said first ends of said corner posts being attached to said
base, a plurality of said movable corner blocks, each said movable corner block being located
adjacent said first end of a respective corner post, a plurality of said adjustment mechanisms, each
said adjustment mechanism adapted to selectively position a respective movable corner block
between an air transport position and a surface transport position, and a plurality of stationary
corner blocks, each said stationary corner block being attached to said second end of a respective

corner post.
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7. The transport device of claim 6 wherein each said movable corner block and each said
stationary corner block includes a first side wall including a first aperture and a second side wall

including a second aperture.

8. The transport device of claim 6 including side walls extending between said corner posts

and a roof such that said transport device comprises a container.

9. The transport device of claim 6 wherein said adjustment mechanisms are adapted to
respectively move their associated movable corner blocks to a selected extended position, said
bottom surfaces of said movable corner blocks being located further from said bottom surface of
said base when said movable corner blocks are in said extended positions than when said movable
corner blocks are located in said surface transport position, whereby said adjustment mechanisms
are adapted to respectively position said movable corner blocks with respect to said base such that

said base may be supported by said movable corner blocks in a substantially level position.

10.  Thetransportdevice of claim 1 wherein said movable corner block 1s located substantially
completely within said pocket when said movable corner block is located 1n said air transport

position, said movable corner block being located at least partially outside of said pocket when

said movable corner block is in said surface transport position.

11.  The transport device of claim 1 wherein said adjustment mechantsm comprises a jack.

12.  Thetransport device of claim 1 wherein said adjustment mechanism includes a selectively
movable shaft having a first end, a second end and a central axis, said movable corner block being
coupled to said shaft, and an actuator for selectively moving said shaft, whereby selective
movement of said shaft moves said movable corner block along a translational axis to a selected

position with respect to said base.
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13. The transport device of claim 12 wherein said actuator comprises a motor operatively
coupled to said shaft, said motor adapted to provide selective movement of said shaft about said

central axis of said shaft.

14.  The transport device of claim 12 wherein said adjustment mechanism includes a leg
having a first end and a second end, said first end of said leg being attached to said movable
corner block, said second end of said leg being coupled to said shaft, whereby selective movement
of said shaft moves said leg and said movable corner block along said translational axis to a

selected position with respect to said base.

15.  The transport device of claim 14 wherein said shaft of said adjustment mechanism is
threaded and said leg is threadably attached to said shaft, said shaft being selectively rotatable
about said central axis of said shaft to provide movement of said leg and said corner block along

said translational axis.

16.  The transport device of claim 15 wherein said adjustment mechanism includes a housing
having a first end and a second end, said first end of said housing being attached to said base, said
second end of said shaft and said second end of said leg being located within said housing, said

second end of said shaft being rotationally coupled to said housing.

17. The transport device of claim 16 including a corner post attached to said base, said
housing being attached to said corner post, said corner post and said base forming a pocket
adapted to receive said movable corner block when said movable corner block is located in said

air transport position.
18.  The transport device of claim 17 wherein said actuator includes a drive member in

operative engagement with said shaft, whereby rotation of said drive member provides rotation

of said shaft about said central axis of said shaft.
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19.  The transport device of claim 18 wherein said corner post is generally tubular and said
housing and said actuator are located within said corner post, said corner post mncluding an

aperture providing communication with said drive member of said actuator.

20.  Thetransport device of claim 17 wherein said adjustment mechanism includes a connector
member attached to said leg and threadably attached to said shaft such that rotation of said shaft
moves said connector member, said leg and said corner block along said translational axis, said
connector member including one or more locking pins, each said locking pin being movable
between a retracted position and an extended position, said locking pins adapted to engage said
housing in said extended position and thereby prevent movement of said leg and said corner block
along said translational axis, said locking pins allowing movement of said leg and said movable

corner block along said translational axis when said locking pins are in said retracted position.

21.  Thetransport device of claim 20 wherein said connector member includes a rotatable ring,
each said locking pin being coupled to said ring such that rotation of said ring conjointly moves

said locking pins between said extended and retracted positions.

22.  The transport device of claim 20 wherein said connector member includes a biasing

member adapted to bias said locking pins toward said extended position.

23.  The transport device of claim 20 wherein said corner post includes an aperture that
provides access to a locking pin such that said locking pin may be manually moved to said
retracted position from said extended position by inserting a tool through said aperture to engage

and manually move said locking pin.
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