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(57) ABSTRACT 

A method and system for staging and shipping articles of 
freight at a transfer facility by Which a radio frequency tag 
capable of receiving and storing transactional data is placed 
on each of a plurality of articles of freight, the data regarding 
the article on Which the tag placed. After determining at least 
the approximate Weight and outer dimensions of each article 
of freight, transactional data representative of at least the 
Weight, the outer dimensions, and the desired destination of 
the article of freight are transferred to and stored in the 
respective radio frequency tags. As each article of freight is 
transferred from one location to another Within the facility, 
the transactional data from each radio associated frequency 
tag is read and stored in one or more memory devices. The 
articles of freight are temporarily stored in an intermediate 
holding area, based on the transactional data and a pro 
grammed computer interconnected With a memory device 
storing said transactional data, and the articles of freight are 
sequentially loaded, based on the transactional data and a 
programmed computer interconnected With a memory 
device storing said transactional data. 
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FIG. 5 
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FIG. 7 
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Simpli?ed Loading Algorithm ' 

A 
Step 1: Initialize container. 

Step 2: Do while the number or‘ packages to be packed N, is outreach-1d. 

Step 3: Do while the minimum pool size is not achieved. 

Step 2: ‘Wait for arrival of the next package. 

Step b: Upon arrival, add to the queue recount the queue 

step 4: For all packages in the queue 

Step 2: For all the existing coordinate systems 

Step i: Cheek to see that the corresponding dimensions of the axes are always larger than 
the dimensions of the packages. 

Step ii: Calculate the ratio of the volume of the coordinate system to the volume at’ the 
shipment. 

Step iii: Keep the ratio if it is less than one. 

Step iv: Arrange the list in descending order by ratio. 

Step 5: For all the existing eoordinete systems 

Step i: Flip the two dimensions that ruute about theYeatis. 

Step ii: Cheek to see that the corresponding dimensions of the axes are always larger 
than the dimensions of th: packages. 

Step iii: Calculate the ratio of the volume of the coordinate system to the volume of the 
shipmenL 

Step iv: Keep the ratio ifit is less than One‘ 

Step v: Axrang: the list in descending order by ratio. 

Step 5'. Select the coordinate system- paekage pair with the highest et'?eiency ratio. 11' norte exist, go to Step >__.J 
l. Preferenee is given in the following order 
a) Vertical spaces are given frst preference 
b) Among them, crevasse spaces are given ?rst preference 

Step 6: Remove the coordinate system selected from the list of available coordinate systems. 

Step 7: Initialize the three coordinate systems created. Destroy the eoorditnte systems which do not mat 
the minimum size requirements. 

Stop 8: Trim existing coordinate systems if necessary. 
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METHODS FOR SHIPPING FREIGHT 

[0001] The present application is based upon provisional 
application Ser. No. 60/095,922, ?led on Aug. 7, 1998 and 
hereby incorporated by reference. The invention relates to 
methods and systems for staging and shipping freight at a 
freight receiving and shipping facility. 

I. BACKGROUND OF THE INVENTION 

[0002] Avariety of freight (from small boxes to the large 
materials and products on skids) is transported throughout 
the World, utiliZing aircraft as a primary shipping carrier. 
Typically the freight is picked-up by a shipper’s employee, 
loaded onto a truck, and then transported to receiving and 
shipping facilities Where the articles of freight are sorted, 
combined in Unit Load Devices (ULDs), and loaded into 
aircraft that transport the packages and freight either directly 
to or toWard their ultimate destination, or to one or more 
intermediate facilities. At intermediate facilities, the freight 
is unloaded and sorted again and then combined and loaded 
onto another aircraft, or other large transportation vehicles 
such as a train or truck. Small articles of freight such as 
packages and boxes often are unloaded, sorted, and reloaded 
by hand, While larger articles of freight, particularly freight 
on skids, are typically loaded and unloaded by forklift 
trucks. They also can be transported by conveyors. The 
packages and freight often are ultimately transported by 
truck to the ?nal destination. 

[0003] The customers Whose freight is shipped generally 
pay for the shipping service, based on the Weight and siZe of 
the freight and the distance the freight is shipped, among 
other factors. There has been and is a need to efficiently 
collect and keep data regarding the freight and to optimiZe 
the sorting and loading of the freight throughout the ship 
ping process. 

[0004] Typically, freight to be shipped is ultimately 
packed in Unit Load Devices (ULDs) Which, in turn, are 
loaded onto and unloaded from aircraft. Large items of 
freight are loaded and unloaded from ULDs by forklift 
trucks, based on the operator’s individual training and 
experience. If these ULDs are not loaded efficiently, they are 
not loaded as fully as possible, resulting in Wasted space and 
money. If the Weight of the freight or its dimensions are not 
accurately determined, billing information is incorrect. In 
addition, the current measurement systems of the dimen 
sions of an article of freight are often time consuming and 
inexact. These problems are further complicated by the fact 
that shippers normally have a limited amount of time to 
unload, sort, measure, and load freight, in vieW of the 
expedited nature of the requested shipping service. 

[0005] At present, the loading and unloading of freight, 
the Weighing and measuring of freight, and the loading and 
unloading of ULDs is performed based upon the individual 
training and expertise of the particular person or persons 
loading the ULDs. The present invention is directed to 
methods and systems designed to increase the efficiency of 
the loading and billing process and make it more uniform. 

II. SUMMARY OF THE INVENTION 

[0006] An object of the present invention is to provide 
improved methods and systems for staging and shipping 
freight at a receiving and shipping facility. 
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[0007] Additional objects and advantages of the invention 
Will be set forth in part in the description Which folloWs and 
in part Will be obvious from the description, or may be 
learned by practice of the invention. The objects and advan 
tages of the invention Will be realiZed and attained by means 
of the elements and combinations particularly pointed out in 
the dependent claims. 

[0008] To achieve the objects and in accordance With the 
purpose of the invention, as embodied and broadly described 
herein, the invention comprises a method for staging and 
shipping articles of freight at a transfer facility comprising 
the steps of placing on each of a plurality of articles of 
freight a radio frequency tag capable of receiving and 
storing transactional data regarding the article to Which it is 
placed; determining at least the approximate Weight and 
outer dimensions of each article of freight; transferring to 
and storing in said radio frequency tags transactional data 
representative of at least the Weight, the outer dimensions, 
and the desired destination of the article of freight on Which 
a respective radio frequency tag is placed; reading transac 
tional data from each radio frequency tags as its associated 
article of freight is transferred from one location to another 
Within the facility and storing the read transactional data in 
one or more memory devices; temporarily storing the 
articles of freight in an intermediate holding area, based on 
the transactional data and a programmed computer intercon 
nected With a memory device storing said transactional data; 
and sequentially loading the articles of freight into one or 
more ULDs, based on the transactional data and a pro 
grammed computer interconnected With a memory device 
storing said transactional data. 

[0009] In a preferred embodiment, the method of the 
present invention further includes the steps of placing on the 
articles of freight an identifying bar code associated With 
transactional data regarding the article of freight on Which it 
is placed, scanning the bar code on each article of freight, 
and transferring to the radio frequency tag associated With 
each article of freight the identifying data on the bar code 
associated With that article of freight. A readable code 
identifying the destination of each article of freight can be 
placed on the articles of freight, so that this code can be read 
by a scanning device and then transferred to the radio 
frequency tag associated With the article of freight. Prefer 
ably, the articles of freight are transferred by a mechanical 
apparatus or device that can Weigh the articles of freight 
While they are on the mechanical apparatus. Data represent 
ing the Weight of the articles of freight can then be trans 
ferred to the radio frequency tag. Instructions are provided 
to the operator of the mechanical apparatus, such as a fork 
lift truck, regarding the transfer and loading of the articles of 
freight, based on the transactional data and a programmed 
computer interconnected With a memory device storing the 
transactional data. 

[0010] In a preferred embodiment, the articles of freight 
are temporarily held at an intermediate holding Zone that 
includes a plurality of preselected temporary storage loca 
tions for the articles of freight. Aradio frequency tag sensor 
is placed at each temporary storage location, so that it can 
read transactional data from the radio frequency tag on a 
given article of freight, When it is placed at a given tempo 
rary storage location. The sensed transactional data for a 
given article is then transferred to a memory device to Which 
the programmed computer is interconnected. The pro 
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grammed computer Will know Where the article is at any 
given time and can use that information to determine loading 
sequences, provide loading instructions to personnel at the 
facility responsible for unloading, staging, and loading the 
articles, and perform quality checks to ensure that the 
articles are not forgotten or misdirected. 

[0011] The facility includes a loading area having a plu 
rality of preselected outbound locations Where unit contain 
ers are to be loaded With articles of freight. 

[0012] A radio frequency tag sensor is provided at each of 
said outbound locations to read transactional data from an 
RF tag of a given article of freight, When it is transferred 
toWard or to a given outbound location. The sensed trans 
actional data is then transferred to a memory device to Which 
the programmed computer is interconnected. 

[0013] The invention further comprises systems that are 
capable of practicing the above methods. Examples of such 
systems are described beloW. 

[0014] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory only and are not restrictive of 
the invention, as claimed. 

[0015] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion, serve to explain the principles of the invention. 

III. BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a perspective vieW depicting an unload 
ing Zone of a receiving and shipping facility representing an 
embodiment of the present invention; 

[0017] FIG. 2 is a partially schematic isometric vieW 
illustrating a forklift vehicle used in an embodiment of the 
invention and illustrating a barcode skid label attached to an 
article of freight upon receipt at the receiving and shipping 
facility; 

[0018] FIG. 3 is a vieW similar to FIG. 2 and in conjunc 
tion With FIG. 1, illustrates the use of a scanner programmer 
for vieWing the barcode label of FIG. 1 and programming an 
RF Tag attached to each article of freight at the receiving 
area depicted in FIG. 1; 

[0019] FIG. 4 is an isometric vieW depicting an arch Zone 
of an embodiment of the present invention, through Which 
the loaded forklift truck is passed as it leaves the loading 
area shoWn in FIG. 1; 

[0020] FIG. 5 is a vieW similar to FIG. 4 but shoWing the 
loaded forklift truck entering the arch Zone; 

[0021] FIG. 6 is an isometric vieW depicting a interme 
diate Zone or staging area of the receiving and shipping 
facility of an embodiment of the present invention; 

[0022] FIG. 7 is an isometric vieW illustrating a staging 
area and a loading Zone of the receiving and shipping facility 
according to the present invention; 

[0023] FIG. 8 is a vieW similar to FIG. 7 but depicting the 
transfer of articles of freight from the staging area to the 
loading area; 
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[0024] FIG. 9 is a vieW similar to FIG. 7 and 8 but 
depicting the loading of an article of freight into a container 
or ULD; 

[0025] FIG. 10 is a schematic diagram illustrating a 
computeriZed control system according to an embodiment of 
the invention; and 

[0026] FIG. 11 is a chart representing a loading algorithm 
used in the computer system of FIG. 10. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0027] Reference Will noW be made in detail to the present 
preferred embodiments of the invention, examples of Which 
are illustrated in the accompanying draWings. Wherever 
possible, the same reference numbers Will be used through 
out the draWings to refer to the same or like parts. 

[0028] The present invention is directed to methods and 
systems for staging and shipping freight, collecting data 
regarding the location, Weight and dimensions of the freight, 
and using this collected data along With other transactional 
data, to facilitate efficient and economic loading and trans 
portation of the freight. The transactional data can also be 
used to track the freight, generate manifests, and bill the 
shipper’s customers for shipment. The term “freight” 
broadly includes all types of packages and goods to be 
shipped from one location to another, including products 
that are unitiZed to a base, typically shrink-Wrapped or 
banded to form units called “skids,” as Well as non-skidded 
products. The invention includes systems and methods for 
efficiently loading freight in standard-siZed containers such 
as aluminum aircraft pallets for air transport, collectively 
referred to as Unit Load Devices (ULD), as Well as into the 
beds or trailers of variously siZed land vehicles. An example 
of an ULD is shoWn in FIGS. 1 and 9, by means of example 
only. As shoWn, these devices are large containers for 
holding many separate articles of freight. 

[0029] The present invention can be used With a sophis 
ticated tracking system that enables its operators to track 
shipments and assist in the efficient pick-up and delivery of 
the freight. Such systems are knoWn in the art and include 
computeriZed systems and bar code devices Which are used 
to input shipping data, generate bar code labels for the items 
of freight, and read the bar code labels. The bar code reading 
devices scan bar codes on the packages, as they are picked 
up, transported, and delivered. These bar code readers in 
turn are capable of transferring shipping and other data to an 
intermediate computer, typically in a truck, or directly to 
central computer systems. When such an intermediate 
device is used, it in turn transfers the information (often 
through radio transmission) to another intermediate com 
puter or directly to the ultimate system computer Which is 
used to track the freight and assist in the billing and delivery 
of the freight. Such integrated systems permit its user to 
provide a variety of efficient services, including periodic 
advice to the delivery persons, advising them of hoW to most 
efficiently pick-up and deliver the freight on a particular day, 
based upon softWare and data in the computer. The system 
also alloWs its user and its customers to track freight as it is 
shipped. 

[0030] In the preferred embodiment, the methods and 
systems of the present invention are used to unload, stage, 
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and reload articles of freight that are picked up, shipped, and 
delivered by a company having a relatively sophisticated 
tracking system. The methods and systems of the invention 
are preferably practiced or used at a transfer facility, Where 
a plurality of articles of freight are brought, sorted, inven 
toried, and loaded into unitary containers that are then 
transported by aircraft or other bulk transportation devices, 
such as trains or ships. Preferably, by the time the articles of 
freight are brought to the transfer facility, each item of 
freight preferably has already been placed into the tracking 
system. The articles of freight are often brought to the 
transfer facility in small or intermediate siZed trucks, either 
individually or in large unitary containers. Preferably, each 
article of freight includes a bar code label With a bar code 
associated With the transactional data Within the centraliZed 
computer system. Each article of freight also preferably 
includes a destination code, in the form of a series of letters 
or numbers or both. 

[0031] An eXample of the procedures folloWed and 
devices and systems used in an embodiment of the invention 
is disclosed beloW, for purposes of illustration only. As 
shoWn in FIG. 1, When an article of freight, such as a 
skidded freight 20 arrives at a facility, it Will already have a 
bar code label 22 on it, as Well as a destination code. 
Preferably transactional data relating to that freight and bar 
code Will also be in a central computer system. For eXample, 
the information in the computer system Will preferably 
include the nature of the article, the person from Whom the 
article Was picked-up, the date and time of the pick-up, the 
intended destination of the article, the proposed time and 
place of delivery, and so forth. The freight, if large, prefer 
ably is transported at the facility by a fork lift truck 20, or 
a conveyor system. 

[0032] At the facility, or even before the freight reaches 
the facility, a blank radio frequency (RF) tag 26 is ?xed to 
each skidded piece of freight, either directly or through a 
pouch adhered to the article. For eXample, the RF tag can be 
placed on the freight as it is unloaded from a container or 
truck that carries the freight to the facility. According to the 
invention, the RF tag is programmable to contain transac 
tional data as Well as identi?cation data associated With the 
bar code label or similar identifying symbols on the article 
of freight. In a preferred embodiment, the bar code label on 
an article of freight is read by a scanner/programmer (inter 
rogatory device) 28 similar to a commercially available 
scanning device knoWn as the Savi INTERROGATORTM. 
This device can read the bar code label on the article of 
freight and programs an RF tag With the information, or 
transfers the read information to the RF tag via radio 
frequency. The interrogator device preferably either receives 
this information, through scanning or manual input, or both, 
and then transfers the data to the RF tag via radio frequency. 
While the described eXample of the invention references RF 
tags and transmissions of data to and from such tags, the 
invention is not limited to only such examples but instead 
includes any present or future memory tags or similar 
devices that can be attached to an article of freight and can 
be used to receive, store, and transfer data as the article of 
freight is transferred from one location to another. 

[0033] In the preferred embodiment the information on the 
article of freight, or its bar code label, includes “destination” 
data, such as a 3 letter identi?cation (“ID”) code, indicating 
the ultimate destination of the article of freight. Preferably, 
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the invention also includes a device or system for Weighing 
the article of manufacture, most preferably When the article 
is held by a transfer device, such as a fork lift or conveyor. 
The invention also includes a system for sensing and deter 
mining the outer dimensions and relative siZe of the articles 
of freight and storing such transactional data. Preferably, this 
system can sense and determine the siZe and shape of the 
articles as they are being transported by forklift Within the 
transfer facility Without having to go to a stationary position. 

[0034] Preferably, data regarding the bar code identi?ca 
tion data, the destination data, and the Weight and shape of 
the article are all loaded into the RF tag 26. The data loaded 
on the RF tag can be readily read and doWnloaded to one or 
more memory devices as the articles of freight are moved 
through the facility. Information and data already in the 
centraliZed system, and thereby associated With a particular 
identi?cation code such as a bar code number, can also be 
doWnloaded to one or more memory devices included in the 
system of the present invention. A programmed computer, 
interconnected With a memory device having all or portions 
of a such transactional data, instructs operators hoW to stage 
and load the articles of freight efficiently and effectively, 
based on the transactional data and knoWn and desired 
relationships. The computer is programmed to run softWare 
designed to determine preferred or optimum loading 
sequences for a given set of circumstances. The information 
and determinations are used to provide instructions for the 
forklift operators at the transfer facility. The invention 
contemplates the use of a variety of different softWare 
programs, depending upon the characteristics of a given 
shipper’s business. 

[0035] In the embodiment illustrated generally in FIGS. 1 
through 3, a forklift truck 24 includes a scale system 
consisting of a scale 30 and a scale computer 32. A scanner/ 
programmer 28 is also preferably associated With each fork 
lift truck. Each article of freight includes a label With a 
package tracking number and a bar coded format and a 
destination identi?cation, such as a 3 letter combination. The 
driver picks up the article of freight, and the scale on the 
forklift senses or Weighs the skid and transfers the data or 
determined Weight to a scale computer memory. An 
employee, for eXample a driver of a fork lift truck, uses a 
scanner/programmer to scan the bar code on article of 
freight, and the scanned information is held in the a com 
puter memory device. That memory can be the same 
memory used With the Weighing system on the fork lift. The 
driver then either scans or keys in the destination 3-letter ID 
on the article of freight, or its label, and that information is 
also passed to the computer memory. Preferably, the infor 
mation on the fork lift computer memory is then doWn 
loaded to the scanner/programmer, by any conventional 
means. The scanner/programmer in turn is activated to send 
an RF signal to program the transactional data to the RF tag 
on the article. 

[0036] According to the invention, the forklift operator 
moves the skidded freight toWard and through a staging 
assignment area 40. In the embodiment shoWn in FIG. 4, the 
invention includes an arch 42 or similar area or Zone located 

betWeen the initial unloading Zone and the ?nal loading Zone 
of the transfer facility. The arch or Zone preferably includes 
a digital camera 44, an RF tag reader 46, a display device 48, 
and a scanning system 50 to determine the dimensions of the 
freight. These devices need not be directly attached to a 
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physical arch or similar structure but instead can be asso 
ciated With the Zone or area, so that they are in suf?cient 
close proximity to achieve the desired functions. 

[0037] As the operator drives the forklift and freight 
toWard the arch 40, the RF scanner 46 Will interrogate the RF 
tag 26 and transfer the transactional data (eg bar code ID, 
destination ID, and Weight) to a local computer or memory 
device on the arch, or associated With the arch Zone. As an 
alternative, the data loaded onto the memory device on the 
fork lift can be transferred and doWnloaded to the local 
computer at the arch Zone. The local computer in turn is 
preferably connected, directly or indirectly, to the central 
computer system. As the forklift operator travels toWard the 
arch, the computer system uses this information to develop 
instructions for the operator and then provide the instruc 
tions to the operator, preferably on a video display at the 
arch Zone. The instructions, Which can be visual, audio, or 
audiovisual in nature, advise the forklift operator Where the 
skidded freight should be transferred next. A display device 
preferably shoWs the outbound destination in graphical 
format, and the driver transfers the article of freight to the 
appropriate storage location. The central or local computer 
contains softWare designed to determine the loading 
sequence and provide instructions. The RF scanner on the 
arch also scans the RF tag on the forklift providing a 
timestamp. 

[0038] The forklift includes an electronic scale Which 
Weighs the skidded freight. If the Weight information has 
been transferred to the RF label, the Weight data can be read 
from the RF label and placed in the local computer. If not, 
the Weight information can be transferred into the arch 
system and loaded into its local computer by conventional 
means, such as a radio interconnected With the scale. 

[0039] As the freight is driven to the arch or arch Zone, an 
scanning system determines the dimensions of the skidded 
freight. As explained in detail beloW, under the methods and 
systems of the present invention, one or more devices are 
utiliZed to automatically determine the Weight and/or dimen 
sions of packages to be shipped. Devices or systems that 
could be incorporated into the present invention to obtain 
this information are generally knoWn in the art and dis 
closed, for example, in Us. Pat. Nos. 5,636,028; 5,661,561; 
5,699,161; 5,719,678; 5,734,476; and 5,770,864, the disclo 
sures of Which are hereby incorporated herein by reference. 
The Weight and dimension information are transferred to the 
local computer and/or to a central computer. Preferably, 
digital pictures of the freight are also taken and placed into 
the computer system. If a local computer is used, it is 
preferably hard Wired or otherWise connected (e.g. radio) 
With the central computer system. The central system can be 
used to generate billing data, shipping information, and 
instructions as to hoW to load the skidded freight. 

[0040] The scanning system to determine the dimensions 
of the freight as it is held and/or transferred by the forklift 
Will preferably include means to mask out the forklift truck 
and/or its components (such as the forks) from the freight 
itself. The scanning system Will include a suf?cient number 
of scanners, cameras, or other optical devices and points of 
reference to generate, through an algorithm or softWare 
package, dimensional information. The dimensional infor 
mation Will at least include the general outside dimensions 
of the freight and most preferably Will also provide an 
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accurate three dimensional outline of the general or speci?c 
shape of the freight. The result is a “minimum bounding 
box,” Which is the cubic space taken up by the freight When 
loaded in a ULD. For example, if a drum of liquid is banded 
to a Wooden skid, the dimensions of the drum are not critical, 
but rather the dimensions of the skid. In this example, 
therefore, the minimum bounding box Would be the length 
and Width of the skid times the height of the drum and skid. 
The customer must pay for the air space above the skid 
because it cannot be used for other freight. 

[0041] Once an article of freight is passed through the arch 
system, the article Will be temporarily stored in a staging 
area. The staging area can include a storage rack, or a similar 
storage system With separately identi?ed bins or spaces. 
Preferably, each bin or storage space includes a separate RF 
reader or scanner. By activating a scanner to read informa 
tion from the RF tag shortly before, When, or after an article 
of freight is placed in the bin or space, the system can 
determine Whether the forklift operator in fact put the freight 
into the correct, designated location. It Will also alloW a 
centraliZed computer to knoW Where each article of freight 
is located at any given time. The above process of moving 
articles of freight through the arch system Will continue 
several times, until a suf?cient number of freight is trans 
ported through the arch to permit one or more ULD con 
tainers (or trucks) to be loaded. 

[0042] As shoWn in FIGS. 4 through 5, in the preferred 
embodiment of the invention the driver of the forklift 
approaches the arch With an article of freight on the forklift. 
As the freight approaches the arch area, an RF scanner on the 
arch, or proximate the arch, interrogates the RF tag on the 
skid to identify the package tracking number, destination 
3-letter ID, and Weight Which are sent to an arch computer 
memory. The arch computer looks up a table to convert the 
3-letter ID to the outbound staging location in the facility 
and provides the driver of the forklift With information 
advising him or her Where to place the article of freight. For 
example, an arch area might include a staging location 
display board 48 to Which information Will be provided to 
direct the driver to the appropriate intermediate staging area. 
This can, by means of example only, be done by colors, 
numbers, Words, or visual indication. The driver reads the 
display as he passes through the arch and heads toWard the 
appropriate staging location. The instructions also could be 
provided to the driver by an audio system or through 
earphones. 

[0043] An example of a staging area is shoWn in FIG. 6. 
The staging area includes a storage rack 60 With a plurality 
of separate bins 62. Each staging area, be it a bin in a storage 
rack or a preselected area, preferably includes an RF scanner 
64. The RF scanner reads the RF tag on an article of freight 
and transfers at least the identi?cation data to a local 
computer, or the central computer, or both. The system Will 
thereby have an updated indication of the loading of the 
various articles of freight, at any given time. The RF scanner 
Will also identify the forklift through its RF tag to provide a 
timestamp, and to initiate the doWnload of dispatcher infor 
mation to a terminal on the forklift via RF signal. 

[0044] As articles of freight are processed and placed into 
the staging area, the local or central computer system applies 
an algorithm to the data and de?nes the order and manner in 
Which the stored freight is to be loaded into the ULD, based 
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on known and detected conditions, such as the size of the 
ULD, the number, siZe, Weight, and shape of the articles of 
freight, and the ?nal or intermediate destinations of the 
freight. By means of example only, aspects of one general 
algorithm is set forth in FIG. 11. The instructions are then 
provided to the forklift operator through displays or other 
electronic output devices. As the process continues, a ramp 
agent at the outbound or ?nal loading ramp enters load 
parameters into the computer associated With the containers, 
or aircraft, or truck, to Which the articles of freight are to be 
loaded. Preferably the containers also include an identifying 
barcode or RF tag, and the agent scans the container number 
into the system. This information is preferably loaded by a 
small handheld scanner. 

[0045] When a sufficient number of articles of freight have 
been unloaded, Weighed, and measured according to the 
present invention, the system provides a visual or audio 
indication that loading of the articles should begin. 

[0046] To that point, the system provides an audio or 
visual indication to the forklift operator to alert the loader 
that he may start to load. For example, a ?ashing light may 
illuminate at a particular container location, indicating that 
the loading should begin and further indicating that the 
particular article of freight in the particular ?ashing bin 
should be ?rst loaded. Preferably, the system includes a 
visual display or audio output at the loading area, to also 
advise the operator Where a particular container should be 
loaded. Again, for example, a ?ashing light could illuminate 
a ULD location to direct the loader’s attention to a given 
loading area. The display can be suf?ciently sophisticated to 
even indicate a particular location in a ULD Where the 
particular article of freight should be located. 

[0047] In one embodiment, a list 66 at the ULD indicates 
to the forklift operator that the ULD is ready to load. In 
addition, a light 67 on the intermediate storage bins or 
storage areas identi?es the bin from Which the operator 
should take an article of skidded freight, as the loading 
process proceeds. The lights or signal devices are activated 
by a programmed computer, based on the transactional data 
regarding the articles of freight. Thus, as a forklift operator 
drives toWard the staging area, he or she Will be told What 
article of freight to pick-up. The system can also be designed 
to visually instruct the operator Where to take the freight 
neXt. 

[0048] As that freight is brought to the designated loading 
area 70 (See FIG. 7), a second display 72 in communication 
With the computer system provides the operator With loading 
instructions. These instructions preferably include visual 
instructions and a visual representations of the freight and 
ULD to be loaded. Preferably, the instructions indicate 
precisely Where a particular article of freight should be 
loaded in a given ULD and the appropriate orientation. This 
process continues until the freight is fully loaded, according 
to the program algorithm and the transactional data. The 
freight is then shipped to its neXt destination or transfer 
facility Where the bar code label and RF tag can be inter 
rogated and the process continued. 

[0049] In a preferred embodiment, the local computer 
determines When there is a suf?cient amount of freight to 
start loading one or more container and What freight should 
be provided in a given container. 

[0050] As the loader removes an article of freight from the 
staging rack, an RF sensor in the bin detects the removal of 
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the correct skid. If the forklift operators instead attempts to 
pick-up the Wrong article of freight, the RF sensor through 
its interconnection With the local or central computer Will 
determine that the Wrong article has been taken. The system 
can then provide an alarm or other indication that Will notify 
the forklift operator of the error. If the operator picks-up the 
correct article, a bin light or other indication Will be turned 
off, effectively advising the operator that he has picked-up 
the desired article of freight. 

[0051] Preferably, at or proXimate the ?nal loading area, 
there Will be a visual display or audio system interconnected 
With the computer system. The display preferably Will 
advise the loader hoW to load the skid in the container, and 
the operator Will then load the skid in the desired location. 
An RF scanner 74 proximate the ULD Will sense the RF tag 
on the article and upload the information to the server to 
ensure that the correct skid has been loaded. In addition, the 
RF scanner Will read the RF tag on the forklift to provide a 
timestamp. The transactional data loaded into the computer 
through this process can also be used to create a manifest. 
Sensing the RF tag as the article is loaded also serves as a 
safe guard, since if the Wrong article Were loaded in a given 
ULD, the system Would detect the error and so advise the 
loader via audible or visual alarm. After the last article of 
freight has been loaded, the system creates a manifest for the 
container and the container is closed. 

[0052] The general devices and interrelationships of a 
netWork according to one embodiment of the present inven 
tion is shoWn in FIG. 10. Various computers, sensors, and 
displays are illustrated, as are the relative relationships and 
communications betWeen the devices according to this 
embodiment. 

[0053] As shoWn in FIG. 10, the computer hardWare 
located at each receiving and shipping facility includes a 
server (identi?ed in the draWings as a “vessels” server), the 
arch computer, and the scale or onboard forklift computer 
for receiving or inputting information into the several oper 
ating components at each facility. The facility’s server is in 
communication With a central system to Which the overall 
system of freight handling and shipping is connected by Wire 
or by radio. Information regarding each article of freight, as 
it is handled at various receiving and shipping facilities 
Within the system, are held in the central memory and are 
available for tracking, unloading, staging, and loading 
articles and for performing all needed tracking and business 
transactions. 

[0054] Although the articles of freight in the preferred 
embodiment are transported at least in part by forklift, the 
present invention also could be applied to and incorporated 
Within a conveyor system designed to transport skidded 
freight from one location to another. 

[0055] From the accompanying draWings and description, 
it Will be seen and understood that the receiving and ship 
ping facility, at Which freight is initially received for sorting 
and loaded for shipment in ULDs, is equipped With a 
receiving area at Which each article of incoming freight is 
unloaded, a staging area at Which the articles of freight are 
stored temporarily, and an outboard freight loading area at 
Which the articles of freight are loaded in the ULDs, or 
similar large containers or beds for further shipment. 

[0056] Preferably, each such facility includes at least one 
vehicular freight transfer device, such as a forklift truck, 
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equipped With a Weighing device or scale, an onboard 
computer, and a scanner programmer. Also, each such 
facility is equipped With an arch Zone electronic devices 
including an arch computer, a display to direct the driver of 
the forklift truck, an RF scanner, dimensioning optical 
scanners to determine the dimensions and shape of each 
article of freight, and a digital camera for recording a digital 
image of each article. The arch Zone is located betWeen the 
receiving area shoWn in FIG. 1 and the staging area shoWn 
in FIGS. 6 and 9 so that a full complement of information 
regarding each article of freight has accumulated as each 
article of freight is transferred by the forklift truck from the 
loading area to the staging area. 

[0057] As explained above, in one aspect of the invention, 
the system determines the dimensions of a article of freight, 
such as a pallet load, When the freight is moving on the 
forklift truck or similar mechanical system to transport the 
freight Within a transfer facility. At about the same time, 
shipping data about the freight, and also preferably from the 
particular forklift truck carrying the freight, is read into the 
computer component of the system. The resultant dimen 
sional information and shipping data regarding the packages 
and loads are then transferred (eg by direct connection or 
by radio) to a main computer system that includes data and 
softWare designed to bill the customer, advise the shipper 
and customer of the status of the freight, and generate 
instructions or procedures to maximiZe the reliability, effi 
ciency, and economics of the shipping process. In an alter 
native, the instructions and procedures can be generated by 
a local computer. 

[0058] By Way of example, the systems and methods of 
the present invention preferably utiliZe an algorithm or 
similar softWare Which utiliZes the shipping, Weight, and 
dimension data and produces instructions concerning the 
optimal procedure and the order of moving, sorting, and 
loading freight, especially When the freight is to be loaded 
into ULDs. These instructions are conveyed to an operator, 
such as a driver on the forklift, so that the operator can 
utiliZe this information to ef?ciently load the container. In 
some embodiments, the information can be transferred to the 
operator via a video display, such as a display board or a 
monitor, or through speakers or light systems. In other 
aspects of the invention, the information can be transferred 
to the operator via a computer or an audio or visual output 
device placed on the forklift, or carried by an operator. The 
instructions can be transferred through a host of electrical, or 
electronic, or electromechanical devices, such as lights, 
buZZers, headsets, and so forth. 

[0059] Preferably all such articles of freight Will have or 
receive a bar code label that identi?es the article of freight 
and is associated With transactional data already in the 
centraliZed computer system. The articles of freight prefer 
ably Will be transported in one or more ULDs, during the 
shipping process. Preferably, all articles of freight Will also 
be Weighed and measured, and the data Will be processed to 
bill the customer and optimiZe the shipping process. Larger 
freight Will be unloaded, moved, and reloaded by forklifts or 
conveyors and preferably Weighed and dimensioned While 
moving on the forklift or conveyers. Smaller packages Will 
be loaded, moved, and unloaded by hand at least in part and 
Will be Weighed and dimensioned as part of that process. 

[0060] In at least some embodiments, the part of the 
system used to Weigh and measure skidded or loose freight 
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includes a ?xed or portable unit With an arch or frame 
through Which a forklift can be driven, or a conveyor can 
run. The arch system can be positioned at loading docks 
proximate the rear bay of trucks to be unloaded, at a central 
position at the facility, or at other positions betWeen the 
truck to be unloaded and the ULD and/or aircraft to be 
loaded. The system preferably includes a digital camera at 
the arch and a device or system to read a RF (radio 
frequency) tag or a bar code on the freight. Preferably, the 
system of the present invention includes a storage rack or 
area With bins to store freight after it is scanned but before 
it is loaded, a display board associated With the arch unit to 
instruct the forklift operator hoW to process the freight and 
Where to temporarily store the skidded freight, and a video 
display in the loading Zone to instruct the forklift operator 
precisely Where to load each item of skidded freight Within 
a given ULD container, Within the bed of a plane or truck 
that Will carry the freight. 

[0061] All of the above devices are preferably connected 
or interconnectable With a local and/or central computer 
system, so that the data detected can be utiliZed by the 
computer and its associated softWare to optimiZe the ship 
ping process. 

[0062] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
methods and systems of the present invention Without 
departing from the scope or spirit of the invention. 

[0063] Other embodiments of the invention Will be appar 
ent to those skilled in the art from consideration of the 
speci?cation and practice of the invention disclosed herein, 
it is intended that the speci?cation and examples be consid 
ered as exemplary only, With a true scope and spirit of the 
invention being indicated by the folloWing claims. 

What is claimed is: 
1. A method for staging and shipping articles of freight at 

a transfer facility comprising the steps of: 

placing on each of a plurality of articles of freight a radio 
frequency tag capable of receiving and storing trans 
actional data regarding the article to Which it is placed; 

determining at least the approximate Weight and outer 
dimensions of each article of freight; 

transferring to and storing in said radio frequency tags 
transactional data representative of at least the Weight, 
the outer dimensions, and the desired destination of the 
article of freight on Which a respective radio frequency 
tag is placed; 

reading transactional data from each radio frequency tags 
as its associated article of freight is transferred from 
one location to another Within the facility and storing 
the read transactional data in one or more memory 

devices; 
temporarily storing the articles of freight in an interme 

diate holding area, based on the transactional data and 
a programmed computer interconnected With a memory 
device storing said transactional data; and 

sequentially loading the articles of freight, based on the 
transactional data and a programmed computer inter 
connected With a memory device storing said transac 
tional data. 
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2. The method of claim 1 further comprising the steps of: 

placing on said articles of freight an identifying bar code 
associated With transactional data regarding the article 
of freight on Which it is placed; 

scanning the bar code on each article of freight; and 

transferring to the radio frequency tag associated With 
each article of freight the identifying data on the bar 
code associated With that article of freight. 

3. The method of claim 2 further comprising the steps of: 

placing on said articles a readable code identifying the 
destination of each article of freight; 

reading the readable destination code; and 

transferring to the radio frequency tag associated With an 
article of freight the destination code of the article of 
freight. 

4. The method of claim 1 further comprising the steps of: 

transferring at least some of the articles of freight by a 
mechanical apparatus; 

Weighing said at least some of the articles of freight While 
they are on said mechanical apparatus; and 

transferring data representing the Weight of the articles of 
freight to said radio frequency tag. 

5. The method of claim 1 Wherein the outer dimensions of 
each article of freight are sensed by optical sensors While the 
article of freight is on the mechanical apparatus. 

6. The method of claim 5 Wherein the mechanical appa 
ratus is a fork lift truck. 

7. The method of claim 5 Wherein the mechanical appa 
ratus is a conveyor system. 

8. The method of claim 6 further comprising the steps of 
providing instructions to the operator of the fork lift truck 
regarding the transfer and loading of the articles of freight, 
based on the transactional data and a programmed computer 
interconnected With a memory device storing said transac 
tional data. 

9. The method of claim 8 Wherein said instructions 
include visual instructions. 

10. The method of claim 8 Wherein said instructions 
include audio instructions. 

11. The method of claim 8 Wherein said instructions 
include audio and visual instructions. 

12. The method of claim 1 Wherein the intermediate 
holding Zone includes a plurality of preselected temporary 
storage locations for articles of freight and further compris 
ing the steps of providing a radio frequency tag sensor at 
said temporary storage locations, reading transactional data 
from the radio frequency tag placed on an article of freight 
When it is placed at a given temporary storage location, and 
transferring the sensed transactional data to a memory 
device to Which the programmed computer is intercon 
nected. 

13. The method of claim 9 Wherein the facility includes an 
loading area having a plurality of preselected outbound 
locations Where articles of freight are to be loaded for 
shipment from the transfer facility and a radio frequency tag 
sensor is provided at each of said outbound locations and 
further comprising the steps of reading transactional data 
from the radio frequency tag placed on an article of freight 
When it is transferred to a given outbound location and 
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transferring the sensed transactional data to a memory 
device to Which the programmed computer is intercon 
nected. 

14. The method of claim 1 further comprising the steps of 
determining a preferred order of loading a given selection of 
articles of freight based on the transactional data and a 
programmed computer interconnected With a memory 
device storing said transactional data and instructing an 
operator at the transfer facility to load the articles in that 
order. 

15. The method of claim 15 further comprising the steps 
of notifying an operator at the transfer facility if the articles 
of freight are not loaded in the preferred order. 

16. The method of claim 1 further comprising the steps of 
sensing the shape of each article of freight, storing data 
representative of a visual reproduction of each article, and 
displaying to the operator a visual reproduction of each 
article. 

17. The method of claim 1 Wherein said step of deter 
mining at least the approximate Weight and outer dimensions 
is achieved through electronic sensors and associated 
devices. 

18. The method of claim 1 Wherein the outer dimensions 
of the articles of freight are determined While the articles are 
transferred toWard the intermediate holding area in the 
facility. 

19. Asystem for staging and shipping articles of freight at 
a transfer facility comprising: 

a memory tag for placement on each article of freight, said 
memory tag having the capability of storing transac 
tional data regarding the article of freight on Which the 
tag is placed; 

a device for transferring to each memory tag transactional 
data representative of an identi?cation code, the 
Weight, and the destination of the article of freight on 
Which the memory tag is placed; 

an optical system for detecting the general siZe and shape 
of each article of freight; 

a transfer system for transferring information from the 
memory tags and the optical system to a memory 
device; and 

a programmed computer, interconnected With said 
memory device, for determining a preferred load 
sequence of the articles of freight and providing 
instructions to one or more operators at the transfer 
facility; and 

one or more devices for proving the instructions to the 
operator or operators. 

20. The system of claim 19 further comprising an elec 
tronic Weighing device to Weigh the articles of freight and a 
device to transfer to the tags data representative of the 
Weight of the article on Which the respective tag is placed. 

21. The system of claim 19 Wherein the optical system 
detects the general siZe and shape of the articles of freight as 
they are being transported from one location to another in 
the transfer facility. 

22. The system of claim 19 further comprising a plurality 
of electronic readers positioned at various locations Within 
the transfer facility for reading the transactional data from 
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the tag and transferring the read transactional data to a 
memory device interconnected With the programmed com 
puter. 

23. The system of claim 19 further comprising a plurality 
of intermediate staging areas, each such area including a 
reader that can read the transactional data from the tag of an 
article placed at that staging area. 

24. The system of claim 23 further comprising a plurality 
of outbound loading areas Where the articles of freight are 
loaded for shipment from the transfer facility, each area 
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including a reader that can read the transactional data from 
the tag of an article brought to that outbound loading area. 

25. The system of claim 24 Wherein the one or more 
devices for providing instructions include a visual display 
for proving visual instructions to an operator. 

26. The system of claim 25 Wherein the optical system, 
the transfer system, and the visual display are all associated 
With an arch through Which the articles of freight are 
transported. 


