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Disclosed are a mobile robotic, packaging create and a 
method of moving a cargo item using that packaging crate. 
The mobile packaging crate comprises a crate body for hold 
ing a given item, a self-propelled driving assembly secured to 
the crate body for moving the crate body, and an operating 
module connected to the driving assembly for operating the 
driving assembly to move the crate body. This operating 
module may include a processor unit to control operation of 
the driving assembly in a pre-defined manner. For instance, 
the processor unit may be programmed to operate the driving 
assembly to move the packaging crate along a predefined path 
from a first location to a second location. 
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MOBILE, ROBOTIC CRATE 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention, generally, relates to packag 
ing crates, and more specifically, to a self-propelled robotic 
crate. Even more specifically, the preferred embodiment of 
the invention relates to a robotic crate well suited for trans 
porting large items such as large-scale computer servers. 
0003 2. Background Art 
0004 Currently, when many large items such as large 
scale computer servers, are crated for shipment, they are 
moved using forklifts or pallet jacks. There are a number of 
problems with these procedures. One important problem is 
the cost of labor to move the product. 
0005 Forklift trucks, which are often used to move pack 
aging crates, have several significant limitations. For 
instances, forklifts generally require wide aisles within which 
to maneuver to pickup or deposit a load. The use of large fork 
lift trucks within a confined working space is not wholly 
satisfactory and may result in damage to the packaging crate 
or to other goods and equipment in the working space. Also, 
forklifts are quite heavy themselves and may place significant 
stress on any Surface or platform onto which they are driven. 
In addition, forklifts have proven to be quite maintenance 
intensive and costly to operate over their service life. 
0006 Human labor can be used to package and move large 
crates. This, however, can become expensive and time con 
Suming and can also result in damage to the crate, the items 
being packaged, or to other items or equipment in the work 
aca. 

SUMMARY OF THE INVENTION 

0007 An object of this invention is to provide an improved 
crate for large items such as large-scale computer servers. 
0008 Another object of the present invention is to provide 
a packaging crate having improved mobility. 
0009. A further object of the invention is to provide a 
packaging crate that incorporates a set of robotics into the 
base of the crate and that will shepherd the product through 
various modes of distribution to the end customer. 

0010. These and other objectives are attained with a 
mobile, robotic packaging crate and a method of moving a 
cargo item using that packaging crate. The packaging crate 
comprises a crate for holding a given item, a self-propelled 
driving assembly secured to the crate for moving the crate, 
and an operating module connected to the driving assembly 
for operating the driving assembly to move the crate. 
0011. This operating module may include a processor unit 
to control operation of the driving assembly in a pre-defined 
manner. For instance, the processor unit may be programmed 
to operate the driving assembly to move the crate along a 
predefined path from a first location to a second location. 
0012. The preferred embodiment of the invention, 
described in detail below, provides a number of important 
advantages. For example, in this preferred embodiment, the 
robotics installed in the crate allow the crate not just to be 
moved to a forklift truck, but also allows the crated product to 
be moved off the truck and lets an operator remotely "drive” 
the crated product to wherever it is needed. 
0013 Further benefits and advantages of this invention 
will become apparent from a consideration of the following 
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detailed description, given with reference to the accompany 
ing drawings, which specify and show preferred embodi 
ments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is a front view of a packaging crate embody 
ing the present invention. 
0015 FIG. 2 is a side view of the packaging crate of FIG. 
1. 
0016 FIG.3 is a side view of the crate of FIGS. 1 and 2 and 
showing a ramp of the crate partially lowered. 
0017 FIG. 4 is a side view of the crate showing the ramp 
locked in a lowered position. 
0018 FIG. 5 is a block diagram of an operating module of 
the packaging crate. 
0019 FIG. 6 illustrates a computer server being unloaded 
from the crate. 
0020 FIG. 7 shows crate and computer server after the 
server has been unloaded from the crate. 
0021 FIG. 8 illustrates a computer system that may be 
used to transmit operating commands to the packaging crate. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0022 FIGS. 1-4 show a robotic, packaging crate 10 
embodying the present invention. Generally, this robotic 
packaging crate 10 comprises a crate body 12, a self-pro 
pelled driving assembly 14, and an operating module 16. With 
the embodiment of the packaging crate shown in FIGS. 1-4, 
driving assembly 14 includes first and second Subassemblies 
20 and 22. The first subassembly includes a first set of drive 
wheels 24 and a tread 26 mounted thereon, and the second 
subassembly includes a second set of wheels and a tread 30 
mounted thereon. Also, with reference to FIG. 5, in this pre 
ferred embodiment, operating module 16 includes a proces 
Sor unit 32, a command signal receiver 34, and a control unit 
36; and preferably, the packaging crate further includes a GPS 
signal generator 40. 
0023 Generally, with reference again to FIGS. 1-4, crate 
body 12 is provided for holding a cargo item. While the 
present invention may be used with a wide range of cargo 
items, the preferred crate body shown in the Figures is 
designed to hold large computer servers. These servers may 
be upwards of seventy-nine and a halfinches in height and 
3500 lbs in weight. Any suitable crate body may be used in the 
implementation of the present invention, and, for example, 
the crate body 12 may be made from wood or metal. Other 
materials may also be used, though. 
0024. As shown in FIGS. 1-4, crate body 12 has a box 
shape and includes generally planar or flat front, back, left, 
right, top and bottom sides or panels 42, 44, 46, 50, 52 and 54. 
These sides or panels may be connected together in any 
appropriate manner. As will be understood by those of ordi 
nary skill in the art, crate body may have other shapes and 
S17S. 

0025 Driving assembly 14 is secured to crate body 14 and 
is provided for moving the crate body along or over a surface 
or Surface area; and, as shown in FIGS. 1-4, driving assembly 
14 is located beneath the crate body and is secured to the 
bottom panel 54 of the crate body. Any suitable driving 
assembly may be used in the practice of the instant invention. 
For instance, as mentioned above, driving assembly may 
include first and second subassemblies 20 and 22. As illus 
trated in the Figures, subassembly 20 is located on a first, or 
right side of crate body 12, and subassembly 22 is located on 
a second, or left side of the crate body. 
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0026. Subassembly 20 includes a set of drive wheels 24 
and a tread 26 mounted on those wheels for movementaround 
those wheels. Similarly, subassembly 22 includes a set drive 
wheels and a tread 30 mounted on those wheels for movement 
around those wheels. In these subassemblies 20 and 24, the 
wheels may be supported and driven in any Suitable way, and 
the treads 26 and 30 may be mounted on those wheels in any 
Suitable manner. Also, the wheels and treads may be made of 
any suitable materials, such as metal, rubber or plastic. More 
over, each of the treads may be made of one, unitary piece of 
material, or the treads may be comprised of a series of con 
nected, articulated links. 
0027 Operating module 16 is connected to the driving 
assembly 14 to operate that assembly and to move crate 10 
around from location to location. As will be understood by 
those of ordinary skill in the art, a wide range of specific 
control mechanisms or devices 36 may be used to connect 
module 16 to driving assembly 14 so that the module operates 
that assembly in the desired manner. 
0028. Also, preferably, module 16 includes a processor 
unit 32 that is, or can be, programmed to operate the driving 
assembly 14 in a defined manner. Module 16 itself may be 
operated in a number of ways. For example, the module may 
be pre-programmed to operate driving assembly 14 to move 
crate 10 in a predefined path with little or no human or 
operator input. Alternatively, the module 16 may be provided 
with means 34 for receiving operator input to steer or drive the 
crate in a manner determined by the operator. The robotic 
packaging crate can be operated so that it moves from one 
location to another location, or so that it moves onto another 
mobile carrier, such as a forklift truck oran “air ride' tractor/ 
trailer. 
0029. Also, the module 16 may be able to operate in both 
of the above describes modes—that is, in a first mode in 
which module controls driving assembly 14 to move the crate 
10 in a defined manner without input from an operator, and in 
a second mode, wherein the module receives input from an 
operator to drive the crate 12 in the manner determined by the 
operator. Both modes may be used separately, or together. 
0030 Preferably, the front panel 42 of crate body 12 can 
serve as a loading/unloading ramp. With particular reference 
to FIGS. 6 and 7, the front panel includes a section 56 that is 
Supported for movement between a closed position and a 
ramp position. Preferably, this section 56 of the front panel 42 
is pivotally supported for movement between these positions. 
In the closed position, section 56 is flush, or coplanar, with the 
rest of the front panel 42. In the ramp position, section 56 
extends downwardly forwardly from the front of the main 
body of the crate, forming a downwardly sloping ramp. 
0031. In addition, section 56 normally covers an opening 
60 in crate body 12, which allows the cargo item to be moved 
in and out of the crate body. As section 56 moves from the 
closed position to the ramp position, that opening 60 is uncov 
ered. With reference to FIGS. 6 and 7, a cargo item, such as a 
large computer server 62, can then be loaded into or removed 
from the inside of the crate body. More specifically, to unload 
the server, front ramp 56 is deployed and locked in place, and 
then the server is rolled or slid down the ramp. Also, prefer 
ably, section 56 is comprised of two subsections 56a and 56b 
pivotally connected together. The use of these pivotally con 
nected Subsections increases the range of positions into which 
the ramp section 56 can be moved while loading and unload 
ing an item. 
0032 FIG. 8 shows a computer system, including a laptop 
computer 80 that may be employed in the implementation of 
this invention, and in particular, may be used to transmit 
operating commands to operating module 16 of packaging 

Nov. 13, 2008 

crate 10. Laptop computer 80 includes a Processing unit 82, 
which houses a processor, memory and other system compo 
nents that implement a general purpose processing system 
that may execute a computer program product comprising 
media, for example a floppy disc that may be read by the 
processing unit through floppy drive. The program product 
may also be stored on hard disk drives within the processing 
unit or may be located on a remote system Such as a server 84. 
0033. As shown in FIG. 8, laptop computer 80 is con 
nected to a network 86 such as the Internet; and this connec 
tion may be made in any suitable way, including a wireless 
connection. FIG. 8 also shows a server 84 and a database 90, 
which may be used in the implementation of this invention. 
Server 84 represents the Web site servers that may be 
accessed in the course of the present invention to download 
information used in the present invention. This information 
may include, for instance, the specific location of the pack 
aging crate 10 and directions for moving the packaging crate. 
Computer 80 communicates with packaging crate 10, specifi 
cally operating module 16 thereof, in any suitable way. This 
may be done, for example, via network 86, via another net 
work, such as a LAN or another WAN, or computer 80 may 
transmit data directly to operating module, and this may be 
done using a wireless or wired connection. 
0034. As will be readily apparent to those skilled in the art, 
the present invention, or aspects of the invention, can be 
realized in hardware, software, or a combination of hardware 
and Software. Any kind of computer/server system(s)—or 
other apparatus adapted for carrying out the methods 
described herein is suited. A typical combination of hard 
ware and software could be a general-purpose computer sys 
tem with a computer program that, when loaded and 
executed, carries out the respective methods described herein. 
Alternatively, a specific use computer, containing specialized 
hardware for carrying out one or more of the functional tasks 
of the invention, could be utilized. 
0035. The present invention, or aspects of the invention, 
can also be embodied in a computer program product, which 
comprises all the respective features enabling the implemen 
tation of methods or procedures described herein, and 
which—when loaded in a computer system—is able to carry 
out these methods. Computer program, Software program, 
program, or Software, in the present context mean any expres 
Sion, in any language, code or notation, of a set of instructions 
intended to cause a system having an information processing 
capability to perform a particular function either directly or 
after either or both of the following: (a) conversion to another 
language, code or notation; and/or (b) reproduction in a dif 
ferent material form. 
0036 While it is apparent that the invention herein dis 
closed is well calculated to fulfill the objects stated above, it 
will be appreciated that numerous modifications and embodi 
ments may be devised by those skilled in the art, and it is 
intended that the appended claims cover all such modifica 
tions and embodiments as fall within the true spirit and scope 
of the present invention. 
What is claimed is: 
1. A mobile robotic, packaging crate, comprising: 
a crate body for holding a given item; 
a self-propelled driving assembly secured to the crate body 

for moving the crate body; and 
an operating module connected to the driving assembly for 

operating the driving assembly to move the crate body. 
2. A mobile robotic, packaging crate according to claim 1, 

wherein the operating module includes a processor unit to 
control operation of the driving assembly in a pre-defined 
a. 
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3. A mobile robotic, packaging crate according to claim 2, 
wherein the processor unit is programmed to operate the 
driving assembly to move the crate along a predefined path 
from a first location to a second location. 

4. A mobile robotic, packaging crate according to claim 1, 
wherein: 

the operating module includes a receiver unit to receive 
commands from a remote operator to operate the driving 
assembly; and 

a control unit to operate the driving assembly inaccordance 
with said commands. 

5. A mobile robotic, packaging crate according to claim 1, 
further comprising a GPS signal generator unit to generate 
and to transmit a signal to enable the location of the packaging 
crate to be tracked using the Global Positioning System. 

6. A mobile packaging crate according to claim 1, wherein 
the crate body includes a panel section Supported by the crate 
body for movement to a ramp position to engage a Support 
surface and to form a ramp between the crate body and the 
Support Surface. 

7. A mobile robotic, packaging crate according to claim 6. 
wherein the crate body supports the panel section for pivotal 
movement between a closed position and the ramp position. 

8. A mobile robotic, packaging crate according to claim 7. 
wherein as the panel section moves from the closed position 
to the ramp position, an access opening is opened in the crate 
body for providing access to an interior of the crate body to 
allow the given item to be moved into and removed from the 
interior of the crate. 

9. A mobile robotic, packaging crate according to claim 1, 
wherein the driving assembly is located beneath the crate 
body. 

10. A mobile robotic, packaging crate according to claim 8. 
wherein the driving assembly includes: 

a first sub-assembly located beneath a first side of the crate 
body; and 

a second Sub-assembly located beneath a second side of the 
Crate. 

11. A mobile robotic, packaging crate according to claim 
10, wherein: 

the first sub-assembly includes: 
i) a first set of drive wheels, 
ii) a first tread mounted on the first set of drive wheels for 

movement around said first set of drive wheels; and 
the second Sub-assembly includes: 
i) a second set of drive wheels, and 
ii) a second tread mounted on the second set of drive wheels 

for movement around said second set of drive wheels. 
12. A method for moving a cargo item, comprising the 

steps of: 
loading the cargo item into a crate including a self-pro 

pelled driving assembly; and 
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operating said driving assembly to move the crate and the 
cargo item. 

13. A method according to claim 12, wherein the crate 
includes a programmable processor unit, and the operating 
step includes the steps of 
programming the processor unit to operate the driving 

assembly to move the crate along a defined path from a 
first location to a second location; and 

using the processor unit to operate the driving assembly to 
move the crate along said defined path. 

14. A method according to claim 12, wherein the crate 
includes a receiver and a control unit, and wherein the oper 
ating step includes the steps of 

transmitting commands to the receiver for operating the 
driving assembly; and 

the control unit then operating the driving unit in accor 
dance with said commands. 

15. A method according to claim 12, wherein the crate 
includes a GPS signal generator, and the method comprises 
the further steps of: 

using the GPS signal generator to generate a signal to 
enable the location of the crate to be tracked using GPS: 
and 

tracking movement of the cargo item, by using the GPS, to 
an end purchaser. 

16. A method according to claim 12, wherein the crate 
includes a movable panel section, and the loading step 
includes the steps of using said panel section as a ramp to load 
the cargo item into and to remove the cargo item from the 
Crate. 

17. A method according to claim 16, wherein the movable 
panel section is pivotally connected to the crate, and the using 
step includes the step of pivoting the movable panel section 
from a closed position to a ramp position, wherein the panel 
section forms a ramp leading to the interior of the crate. 

18. A method according to claim 12, wherein the crate 
includes a programmable processor unit and a control unit, 
and wherein the operating step includes the steps of: 
programming the processor unit with a given program; 
the processor unit operating the driving assembly, accord 

ing to said given program, to move the crate onto a 
mobile carrier; 

using the fork mobile carrier to move the crate from a first 
location to a second location; and 

transmitting remote commands to the control unit to 
remove the driving assembly from the mobile carrier to 
a third location. 

19. A method according to claim 18, wherein the mobile 
carrier is a tractor/trailer. 

20. A method according to claim 18, wherein the mobile 
carrier is a forklift truck. 
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