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MULTILEVEL DATA COMMUNICATION 
SYSTEM INCLUDING LOCAL AND HOST 

SYSTEMS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

Claiming Bene?t Under 35 U.S.C. §120 

This application is a continuation of application Ser. No. 
08/448,237 ?led May 23, 1995, now US. Pat. No. 5,805,807 
issued Sep. 8, 1998, Which is in turn a continuation of US. 
Ser. No. 07/876,629 by Danielson, et al., ?led Apr. 30, 1992 
(abandoned) Which is a continuation of Ser. No. 07/854,115 
?led Mar. 18, 1992, noW abandoned, Which is in turn a 
continuation-in-part of US. Ser. No. 07/558,895, ?led Jul. 
25, 1990 (abandoned), Which is a continuation-in-part of 
Ser. No. 07,529,353 ?led May 25, 1990 noW abandoned. 

TECHNICAL FIELD 

The present invention relates generally to a computeriZed 
system for managing freight or the like Which is picked up 
at various points and delivered to other various destinations, 
and more particularly to such a system Which utiliZes 
hand-held terminals, scanners and printers Which are linked 
together by a micro link radio to each other and by a Wide 
area netWork radio link to a main area station Which can 
receive and transmit information to a plurality of sets of 
terminals, printers and the like for managing an overall 
freight system. 

BACKGROUND ART 

In the freight business, a common freight managing 
system Will utiliZe a terminal Which permits the keying in of 
information, a portable printer to Which this device can be 
attached and a hand-held scanner Which can be attached to 
the terminal. Consequently, When freight is received at a 
loading dock or by a driver Who picks up freight, the critical 
information about the freight is entered into the terminal 
such as its siZe, Weight, origin, and destination, etc. A bar 
code can be generated by the terminal and printer Which then 
can be secured to the freight. Aproblem arises When the user 
is required to take the terminal and printer to the package of 
freight rather than When the freight itself is brought to the 
place Where the terminal and printer is located. Especially 
for large or multiple packages of freight it is very difficult for 
the user to move the freight and the terminal/printer to Where 
they need to be moved. 

Similarly, in the delivery system, When packages are to be 
delivered it is often necessary to take the terminal, the 
printer and the scanner to the package or packages and then 
move not only the freight packages themselves but also 
these three components so that the bar code can be read by 
the scanner, entered into the terminal and the information 
printed out or read out on a display screen so the user can 

route it to the proper place or put it into a container destined 
for a certain location. 

Consequently, there is a need for a computeriZed delivery 
system Which eliminates the aforementioned problems. 

DISCLOSURE OF THE INVENTION 

The present invention relates generally to a computeriZed 
system for managing freight or the like Which is picked up 
at various points and delivered to other various destinations, 
and more particularly to such a system Which utiliZes 
hand-held terminals, scanners and printers Which are linked 
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2 
together by a micro link radio to each other and by a Wide 
area netWork radio link to a main area station Which can 

receive and transmit information to a plurality of sets of 
terminals, printers and the like for managing an overall 
freight system. 

According to one aspect of the invention, a data system 
includes at least a data collection terminal device and a 
printer terminal device Which data collection and printer 
terminal devices are communicatively coupled to each other 
by a loW level, loW poWer transmission link. 

According to the invention and according to one particu 
lar feature thereof, data collection and processing devices, 
such as a data collection terminal including a keyboard and 
a display, a scanner, scales or linear measuring devices, and 
a printer may be communicatively coupled to interactively 
function as components of a common data entry system. 

According to another particular feature of the invention, 
data collection and processing devices or components, such 
as a portable printer may be communicatively coupled by a 
loW level, loW poWer RF communication link to a data 
collection terminal to enter item identi?ers and print ship 
ping labels and invoices for items in shipping and transfer 
operations. 
The loW level communication links for such operations 

have been found to be particularly advantageous in simpli 
fying shipping operations of articles packed in crates and 
packages Which are relatively large and heavy in comparison 
to parcels Which may readily picked up and carried about. 
Larger items, such as shipping crates, may need to be 
Weighed and measured. Advantageously, the measurements 
and determined Weights are then recorded on bar code labels 
Which may readily be attached to the boXes or shipping 
crates. Shipping data are recorded at the local level by being 
communicated over the loW poWer or loW level communi 
cation link to a hand-held data collection terminal. The loW 
level communication links minimiZe interference problems 
With other more remote systems to permit a great number of 
similar or identical systems to function simultaneously at 
suf?ciently removed operating sites so as not to interfere 
With each other. 
An object of the present invention is to provide an 

improved computeriZed system for managing the freight 
business. 

Another object of the present invention is to provide an 
improved computeriZed freight system With a Wireless link 
betWeen a portable printer and a terminal Whereby once the 
user has the printer nearby, the user does not need to carry 
the printer With him While entering and receiving data into 
an out from the terminal. 

Another object of the present invention is to provide an 
improved computeriZed freight system Which is compact so 
that it does not interfere With moving freight packages or 
moving from one freight package to another. 

Still another object of the present invention is to provide 
an improved computeriZed freight system Which provides a 
complete freight control system Which is portable from truck 
to truck and does not need to be permanently installed 
therein. 
A still further object of the present invention is to provide 

an improved computeriZed freight system Which has backup 
communication systems in case the radio frequency Wireless 
links fail or are temporarily inoperative. 

Other objects, advantages, and novel features of the 
present invention Will become apparent from the folloWing 
detailed description of the invention When considered in 
conjunction With the accompanying draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW of a preferred embodiment of 
a total computerized freight management system; 

FIG. 2 is a schematic vieW of a freight stating batch 
system constructed in accordance With a preferred embodi 
ment of the present invention; 

FIG. 3 is a block diagram of a control board system 
constructed in accordance With the present invention; 

FIG. 4 is a schematic vieW of another preferred embodi 
ment of a total computeriZed freight management system; 
and 

FIG. 5 is a schematic vieW of another embodiment of a 
freight station With RFDC; and 

FIG. 6 is an enlarged front vieW of the combination 
terminal/scanner shoWn in FIG. 4. 

FIG. 7 shoWs a schematic representation of a hierarchical 
communication system, shoWing various components Which 
are contemplated to interact in a loW level, loW poWer 
communication netWork of the communication system; 

FIG. 8 is a schematic representation of an embodiment of 
the invention, shoWing components of the loW poWer com 
munication system communicatively coupled to operate 
independently of a relay device; 

FIG. 9 is a schematic representation shoWing preferred 
components according to the invention linked into a loW 
poWer communication system, the components including 
Weight measuring and linear measuring devices and code 
scanning devices communicatively interacting With a data 
collection terminal and a printer device; 

FIG. 10 is a someWhat schematic representation of a 
Weight measuring device and a container disposed to be 
Weighed thereby; 

FIG. 11 is a someWhat schematic representation of a 
Weight measuring device and of a linear measuring device, 
both devices being linked by a loW poWer communication 
link to a printer device; 

FIG. 12 is a simpli?ed pictorial representation of a loW 
poWer data link communicatively coupling a data collection 
terminal and a printer device; and 

FIG. 13 is a simpli?ed pictorial representation of a printer 
device, a data collection terminal and a scanner device 
coupled by a loW poWer communication link. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

Referring noW to the draWings Wherein like reference 
numerals designate identical or corresponding parts 
throughout the several vieWs, FIG. 1 shoWs a preferred 
embodiment of the present invention. 

Freight companies have drivers Which go to different 
places to pick up freight. Some of these companies special 
iZe is very large boXes rather than the letter carrier types of 
freight. Since each driver has many tasks to do, such as 
Weight boxes, move boXes, etc., the driver cannot feasible 
carry around a printer, terminal and a scanner all the time. 
Yet all of these devices are needed. Accordingly, each driver 
is provided With a terminal (10), a printer (11) and a scanner 
(12). The terminal (10) is essentially a small computer Which 
has entry keys, a display and a system for docking into a 
printer (11) at dock (13), for eXample in the manner shoWn 
in US. Pat. No. 5,052,943 to Davis, Which patent is incor 
porated herein by reference. This docking system (13) is also 
utiliZed at the city station as shoWn in a multiple dock (23) 
for receiving several of the terminals (10). 
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4 
The scanner (12) can scan bar codes and transmit the 

information by a micro link radio to terminal (10) and, 
likeWise, the terminal (10) can communicate With the printer 
(11) not only through the docking device (13), but by micro 
link radio. Consequently, When the driver gets to Where the 
freight is located, he can enter the critical information into 
the terminal (10) and transmit it to the nearby printer (11). 
The printer (11) can then print up a bar code, or a number 
of bar codes if there are a number of packages, and the driver 
can then put the bar codes on the appropriate packages 
Without having to carry the printer and/or terminal to the 
packages. 

Similarly, a user could set the printer doWn in one area of 
a receiving dock and then go around and do is Work, such as 
enter data that he captures into the terminal, such as the 
destination, origination, address, Weight, etc., and then this 
information Would be transmitted over a short range Wireless 
link from the terminal (10) to the printer (11). Then the 
printer Would basically print the bar codes and spool these 
up for the different boxes. The user Would then get the bar 
codes and put them on the boXes before he loads them into 
a truck or the like. What the Wireless link does is save the 
user from having to carry the terminal and printer around, 
continually going back to the printer, hooking it up to the 
terminal and entering the data. The Wireless link is a loW cost 
Wire replacement. 

Especially for delivery purposes, the drivers Will also 
have a scanner (12). Instead of having a terminal Which is 
Wired to a scanner, the drivers Would have a Wireless link. 
Therefore the delivery person can just have a terminal (10) 
on his belt and be able to use a very lightWeight scanner to 
scan the boXes as he delivers them. 

The loW poWer Wireless link Would typically use a 27 
megahertZ length, Which is the same as the CB radio link. 
That Way the poWer can be kept loW so there is a minimum 
of interference from the CB arena. This Would also operate 
betWeen the CB bands, trying to directly channel onto the 
CB bands. This radio is a synthesiZed radio, so it is able to 
have a minimum of ?ve channels and it can move across the 
27 megahertZ band if the user does run into interference. It 
is meant to be a very loW cost cable elimination device. 

Another aspect of the system shoWn in FIG. 1 is a Wide 
area netWork modem so that When the driver goes to his 
truck, he Would put the printer into his truck and drive 
toWard the neXt stop. At some point during the process, the 
terminal (10) Will dump the data that it collected from the 
lasts stop, through the printer and out over a Wide area at city 
station (14). This data can then precede the driver Who 
Would later arrive at the city station (14). The computer (15) 
at the city station (14) Will then accept the data from 
numerous different drivers, hoWever many there are in that 
particular metropolitan area. So When the drivers come in at 
night, they can already have their scheduling planned. They 
knoW they have got so much Weight that it has to go to a 
certain city that night. They knoW they need a certain siZe 
airplane, for eXample, With a certain amount of fuel in it and 
consequently this can all be planned Well in advance. 

Within the city station (14), the host computer (15), along 
With a controller (16) and multi-dock (23), is provided. As 
each driver comes into the city station, each driver Will dock 
his respective terminal (10) in a dock that is preferably 
assigned to him, although this is not necessarily the case. 
This Will doWnload all of the data from the terminal (10) for 
the day and the computer (10) Will then verify that it has or 
has not received all the data from that vehicle. This is 
provided just is case some of the data did not get sent over 
the Wide area netWork. 
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Abasic concept involved in this invention is that the city 
station (14) is provided so that When the drivers come to the 
station, they take their terminals (10) and download into the 
in station host computer (15) through the docking system 
(23). At that point, the in station host computer (15) Will sort 
the data coming from all of the drivers in the metropolitan 
area. The computer host (15) Will download the information 
to a certain number of terminals (10). The number of 
terminals (10) Will be dependent upon the number of 
stations, i.e., the number of people they have Working in the 
stations. The computer host Will then doWnload the data base 
from all of those trucks that came in. The station people Will 
get a terminal (10), along With a Wireless scanner (12) and 
these drivers Will begin to unload the trucks. For example, 
if they have 50 trucks, they Will start unloading and building 
containers to go out to various cities such as Chicago, Los 
Angeles, etc. So When they take a terminal (10), and a 
Wireless scanner (12), they can scan the label on the freight 
that Was previously printed and put on the boX. The terminal 
(10) Will then tell them that the boX needs to go to a 
particular city, for example, to Chicago. They Will then go 
over to the Chicago container, scan the bar code on the 
Chicago container and the terminal (10) Will indicate that 
this is or is not the container going to Chicago. The driver 
Will then put the item in that container if it is the correct one. 

Referring again to FIG. 1, it is noted that the cable (17) is 
utiliZed to provide poWer to the printer and to recharge the 
batteries of the portable printer (11) as the driver goes from 
place to place. Antenna (18) is also provided for communi 
cation betWeen the printer (11) and the city station (14), 
Which has an antenna (19). 

FIG. 2 shoWs the in-station system With computer host 
(15) and netWork controller (16) in the office area commu 
nicating With the multi-dock system including various dock 
ing devices (23) in the dock area. APU devices are con 
nected betWeen the netWork controller (16) and the docking 
devices (23). Charges (24) are provided for charging the 
batteries on the terminals (10) and charging devices are also 
provided on the docking system (23) so that the terminals are 
charged at the same time that the information is doWnloaded 
into the host computer (15), for eXample, as shoWn in the 
aforementioned U.S. Pat. No. 5,052,943. 
When the drivers come in, as mentioned above, they 

Would put their terminals (10) in multi dock (23), upload the 
data to the in-station host computer (15). The in-station host 
computer (15) Will then sort the data and doWnload it to the 
station machines for the use in moving the boXes Within the 
station. Also, for the neXt day, the station computer (15), 
overnight, Will doWnload to each terminal (10) if it has 
routing information. The other Way the drivers get route 
information is over the Wide area netWork shoWn in FIG. 1. 
So if the driver is out driving around a particular city and a 
particular freight customer calls into the city station and 
indicates that it has a boX to be picked up, the city station 
Will transmit the message over the Wide area radio netWork 
and that Will be displayed on the terminal of a particular 
driver, Which he can see When he is in his truck and Will 
indicate that he needs to go to the particular customer’s place 
of business to pick up the boX. The APU device is essentially 
for the purpose of poWering and charging the terminals (10), 
the Norand netWork controller and the host system. 

FIG. 3 shoWs a block diagram of a control board (30) 
Which goes to the printer (11). The printer (11) includes a 
Wide area netWork modem (not shoWn). This integration of 
the printer and netWork modem is particularly useful for 
freight companies Which typically use rented trucks. Since 
such a freight company might not have the trucks from 
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6 
day-to-day, they can’t have a system that goes permanently 
into the truck that you can never remove. These companies 
need a system that they can take from day-to-day and go into 
a different truck. This is permitted in the system shoWn in 
FIGS. 1—3 Whereby the printer (11) can control the commu 
nication betWeen the Wide area netWork through the com 
munication multipleX unit provided. 
The master of this system is the terminal (10), but because 

the devices are packaged in the printer, the control board 
(30) provides a multipleX data function to communicate With 
different devices betWeen the terminals (10) and the different 
devices. The control board (30) handles the Wide area 
netWork and the printer (11), Which is typically a four-inch 
thermal printer to bring bar codes. The circuit contact for the 
hand-held terminal, disclosed in US. Pat. No. 5,052,943, is 
the connection to the hand-held terminal (10) if it is physi 
cally mounted to the printer (11). 
The MLR board (31) is the micro link radio. Through a 

command structure from the terminal (10), the control board 
Will be told Which device to talk to. The control board Will 
route the data to the speci?c device. Also, if there is an 
incoming call from the Wide area netWork, the control board 
Will recogniZed that and Will route data to a speci?c hand 
held terminal (10). The control board also handles the 
poWer, including the battery charging and the poWer of the 
printer through the cigarette lighter input (17), shoWn in 
FIG. 1. 

Even though the terminal (10) and the printer (11) nor 
mally communicate over the micro link radio, the hard 
contact docking system (13) is provided for basically three 
reasons. One reason is that so the terminal (10) can charge 
also from the truck While the driver is proceeding betWeen 
stops and a second reason is that in case the MLR radio is 
to fail for any reason, there is still a Way to communicate 
betWeen the terminal (10) and the printer (11). Also, if there 
is tremendous interference, such as CB interference from 
highway traffic or the like and the driver is unable to get the 
terminal to communicate With the printer (11), as a last resort 
the driver can just Walk over to the printer, put it in the 
docking device (13) and the printer Will print. So the driver 
is never Without a Way to get his labels printed out. 

FIG. 4 is the same system as shoWn in FIG. 1 eXcept that 
the terminal (40) is of a type having an integrated scanner 
(41) therein instead of a separate scanner (12) as in the FIG. 
1 system. This has the same basic functionality as the FIG. 
1 system eXcept that it integrates the scanner (14) into the 
terminal (40). It can also be made in a very small siZe, so that 
instead of tWo pieces the driver has only one to carry around 
When necessary. 

The terminal (40) With an integrated scanner (14) is 
shoWn in more detail in FIG. 6. 

Typical placement of numeric keys toWard the base end of 
the prior art data collection terminals is apparently based on 
the frequent use of the numeric keys. As an operator of the 
data collection terminal typically holds the terminal in a 
manner that the base end (42) points toWard the operator, the 
most used numeric keys Would be located closest to the 
operator and be as such most accessible. It has been found 
that operators of hand-held data collection terminals tend to 
tire more readily hoWever, When the numeric keys are 
disposed closest to the base end (42) of the housing, While 
a positioning of the numeric keys (43) neXt to and directly 
beloW the display screen (44) produces a comparatively less 
tiring use of the hand-held data collection terminal (40). As 
a result, the reversal of the numeric keys (43) and function 
keys (45) from their typical arrangement is considered one 
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of the advantageous improvements in the described hand 
held collection terminal (40). The hand-held data collection 
terminal (40) further includes at its top end a laser scanner 
or CCD type bar code reader (41) and loW poWer transceiver 
(46), also referred to as micro link radio transceiver (46). 

FIG. 5 shoWs a station system Which is an alternative to 
the FIG. 2 station system. This system uses radio frequency 
DC (RFDC). Also, the pocket terminals (40) are radio 
frequency terminals With integrated scanners like that shoWn 
in FIG. 4. Batch terminals (50) are also utiliZed from the a 
system. 

The aforementioned system has three basic functions. 
First of all, there is the freight pickup system Where the user 
Would primarily use the terminal and the printer to print 
labels. Secondly, it is a delivery system primarily using the 
terminal and a scanner to scan and deliver products to 
customers. Thirdly, it is a station system Which is meant to 
unload the trucks that are coming in and build containers that 
are going back out of the station every night. 

DESCRIPTION OF FIGS. 7—13 

Referring noW to FIG. 7, there is shoWn a multi-level, 
hierarchical mobile data communication system, referred to 
generally as a data system 110. The term “mobile” denotes 
the mode of operation of the data system 110 in general. 
Most of the terminal devices of the data system 110 are 
portable in the sense of being internally poWered. These 
devices are adapted to be carried about by an operator either 
to be taken to Where they are to be used, or they may be 
carried about While actually being used. In its hierarchical 
structure the data system 110 may be coupled to a stationary 
central or host computer 111 (“DATA STATION”). In many 
applications, the host computer is a mainframe computer 
and Would not be “mobile” by itself. While the data system 
110 as further described herein may communicate With a 
mainframe computer such as the host computer 111, the host 
computer 111 need not be part of the data system 110, as 
herein further described, for the data system to function in 
accordance With the present invention. 

In further reference to FIG. 7, the host computer 111 may 
be coupled to communicate via a typical communication 
cable link or optical ?ber link 112 to a communications 
interface 115. The term “communication” is used to apply to 
the transfer of data messages of information, operational 
instructions or combinations of information and operational 
instructions. Communication may also take place via radio 
frequency transmissions and receptions. When a data mes 
sage is described as being transmitted from one device to 
another, an established link may be presumed. HoWever, 
though a message is generally received by all terminals 
operating on the same frequency, selective addressing pre 
cludes processing of a message not addressed to a particular 
terminal. Therefore, the term “communication” also 
includes “selective communication”. 

The communications interface 115 includes a communi 
cations multiplexer module 116 and a transceiver 117. The 
transceiver 117 may be a frequency modulation (“FM”) 
transceiver, operating on a frequency band allocated by the 
Federal Communications Commission to industrial FM 
transmissions. (Alternatively, a spread spectrum transceiver 
may be used.) The transceiver 117 is referred herein as 
having a high poWer transmitter and corresponding receiver 
module. Typical “ranges” over Which such a transceiver can 
effectively transmit may be to ?ve thousand feet or even 
longer. Transmitters operating on industrial FM transmission 
bands are subject to strict regulation by the Federal Com 
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8 
munication Commission. Manufacturing costs and quality 
assurance procedures for the transceivers are moderately 
high to meet or eXceed the required transmission standard. 
The term “high poWer” is used as a relative term to identify 
and distinguish one type of data transmission operation With 
respect to another type of transceiver module of a data 
communication device 118. 
The communication device 118 also includes a matching 

transceiver 117 Which forms a second terminal of a high 
poWer communication or transmission link 119 betWeen 
respective antennae 120 and 121. The transceivers 117 
correspondingly represent the terminal devices of a high 
poWer data transmission system 122 including the commu 
nications interface 115 and a shared portion of the commu 
nication device 118. The transceivers 117 consume during 
operation a considerable amount of electrical energy. A 
self-contained poWer source may therefore be of suf?cient 
Weight to negatively impact on the portability of the com 
munication device 118. Of course, the communication 
device 118 may also be vehicle-mounted and be conve 
niently poWered by resident vehicle poWer. 
The antennae 120 and 121 are depicted schematically by 

typical triangular antennae symbols representative of the 
high level transmission system 122. In a hierarchical 
arrangement With the high level transmission system 122, 
FIG. 7 also shoWs components of a loW level, loW poWer 
transmission system. In the hierarchical data system 110 
both high and loW poWer transmission systems are preferred 
to be operated interactively as integrated subsystems of the 
data system 110. The present subject matter relates to neWly 
discovered advantages of the loW poWer or loW level trans 
mission system that can be available to users even in the 
absence of the hierarchical structure of the data system 110. 
The loW level transmission system, designated generally by 
the numeral 123, is identi?able by devices including a loW 
poWer transceiver including a respective antenna in the 
shape of a stick With a rounded end. AloW level antenna 124 
eXtends from the communication device 118 and particularly 
from a loW level, loW poWer transceiver 125 (“TC L”) of the 
communication device 118. Each of the components of the 
loW poWer transmission system 123 are coupled or associ 
ated With a respective one of the transceivers 125. The 
transceiver 125 communicates With ?rst type radio fre 
quency transmissions Which are loW poWer type transmis 
sions in comparison to those of the transceiver 117, Which 
are referred to herein as second type or high poWer trans 
missions. Desirably, the respective communication channels 
of the transceivers 117 and 125 are isolated from each other, 
alloWing the loW poWer transceivers 125 to communicate 
Without interference With the high poWer communication of 
the transceivers 117. Isolated channels may be obtained by 
various means including the use of different frequencies or 
distinct, non-interfering modulation methods. Accordingly, 
all of the loW poWer transceivers 125 are compatible and are 
adapted to communicate among each other, and all of the 
transceivers 117 Would be compatible With each other and be 
adapted to communicate among each other. On the other 
hand, there can be no communication betWeen a transceiver 
117 and a transceiver 125. 

In contrast to the transmission range of the high poWer 
transceiver 117, the eXpected range of the loW poWer trans 
ceiver 125 is quite short. A typical loW poWer transmission 
range may be eXpected to lie betWeen ten and ?fty feet. The 
maXimum range of transmission may be no more than a feW 
hundred feet. For the respective loW poWer transmitting 
devices, such as the transceiver 125, operational standards 
are more relaXed. As a result, the production costs of RF 
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frequency communication systems using loW power trans 
ceivers 125 are Well below those of comparable systems 
using the high poWer transceivers 117 for maintaining their 
communications links. The loW poWer transmission system 
123 has, therefore signi?cant cost advantages over a com 
parable high poWer transmission system 122. Whenever data 
system components Which are linked by RF transceivers are 
to be used in an environment Wherein only short distances 
are expected to separate the linked components, the loW 
poWer data transmission system 123 Would appear to be 
advantageous With respect to the high poWer data transmis 
sion system 122. 

FIG. 7 schematically emphasiZes a connectable poWer 
source 126 coupled to the communications device 118. 
Particularly because of the anticipated poWer to operate the 
high poWer transceiver 117 over an extended of a typical 
Working period, a more substantial and poWerful poWer 
source such as the source 126 is preferred. The source 126, 
for example a rechargeable type NiCad battery, may include 
circuitry for alternate poWer to be supplied and to control a 
recharging operation. 

The battery 126 supplies poWer to all functions, including 
both the high and loW poWer transceivers 117 and 125, 
respectively, as Well as a communication module (“COM”), 
also identi?ed by the numeral 128. The communication 
module 128 of the communication device 118 includes those 
functions by Which the communication device 118 becomes 
an effective interface betWeen the high poWer and loW poWer 
data transmission systems 122 and 123. The communication 
module 128 may include data modulation and demodulation 
circuits, converting signals betWeen digital data signals and 
signals for transmission by either transceiver 117 or 125. 
The communication module 128 may further include iden 
ti?cation and address circuits for implementing a protocol 
for a Local Area NetWork (“LAN”). According to a particu 
lar embodiment, as described herein generally With respect 
to FIG. 8, a LAN communication procedure advantageously 
resides in a communication circuit 129 of a selected data 
terminal device 130 (“DT 1”) of the loW poWer data terminal 
devices (“DT 1” through “DT 6”). In a particular embodi 
ment described herein beloW, the LAN communication 
procedure preferably resides in a communication circuit 
131, referred herein as “CONTROL BOARD”, of a printer 
device 132 (see FIGS. 3 and 1). Other coupled data terminal 
devices of the system 123, identi?ed as “DT 2” through “DT 
6” are capable of communicating With the data terminal 
device 130 in the absence of the communication device 118. 
In the hierarchical system of FIG. 7, the loW poWer trans 
ceiver 125 of the communication device 118, and, in essence 
the communication device 118 as such is part of the loW 
poWer LAN. In the embodiment of FIG. 8 the communica 
tion device 118 non essential and is removable Without 
disruption to the operation of the loW poWer system 123. 

With respect to FIG. 7, the communication module 128 of 
the device 118, in a memory circuit thereof, or any micro 
processor circuit in combination With typical memory 
circuits, including random access storage and read only 
memory. The read only memory Would include protocol 
instructions Which control the operation of the LAN. By 
incorporating the LAN control or master protocol into the 
communication device 118, the communication device 118 
is the LAN controller for a number of data terminals 133 
through 139. The typical LAN type operation among the 
data terminals, such as the data terminals 133 through 139 
may be altered by the protocol applicable to each of the data 
terminals 133 through 139. Instead of directly communicat 
ing With each other, communications among the data termi 
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nals 133 through 139 can be relayed per FIG. 7 through the 
controlling data communication device 118. As directed by 
a protocol, the communication device 118 may speci?cally 
address and re-transmit to one of the data terminals 133 
through 139 Within the LAN data messages Which Were 
received from another one of the data terminals of the LAN. 
Generally, hoWever, a LAN type operation permits data 
terminals Within the LAN to communicate on the same 
frequency or channel, hence, on an equal level among each 
other. 

The data terminals 133 through 139 in FIG. 7 are par 
ticular examples of various data terminal devices Which may 
be coupled to function interactively Within the loW poWer 
system 123 or LAN. In general, a data terminal may be 
considered as being a data transducer. For example, the 
identi?ed data terminal devices may be data input devices, 
data output devices, both or even a combination of several 
of such devices. Whether they are data input or output 
devices, the data terminal devices may “transduce” data 
from electrical “ones” and “Zeroes” to visual or audible 
signals or characters, or electrically or magnetically stored 
binary quantities. In reference to the exemplary elements 
referred to in FIG. 7, a card reader 133 (“CARD 
READER”), a scanner 134 (“SCANNER”), a keyboard 135 
(“KEYBOARD”) and scales 136 (“SCALES”) Would be 
typical data input devices. These data input devices may 
receive data from sources external to the system 110 and 
transfer the received data to the data system as digital, binary 
data signals. 
The card reader 133 can be a Well knoWn credit card 

reader, reading the typical magnetic stripe on the typical 
plastic card, or it may be a reader of punched holes or of 
magnetically encoded indicia on invoice cards Which 
accompany shipments of goods. The loW poWer system 123 
may desirably also include a corresponding magnetic stripe 
Writer or hole punch as an example of alternate devices 
(“ALTERNATE”). Magnetically encoding and decoding 
data on disposable tickets is knoWn and is used by public 
transportation systems. Here, the alternate devices 139 are 
coupled into the loW poWer system 123 to function as mobile 
components thereof. 
The scanner 134 may read various types of indicia, such 

as bar codes, characters or text, or it may be a device such 
as a CCD image reader Which can read signatures and cause 
them to be entered as a record. Though the above input 
devices may primarily direct data into the system, address 
codes may nevertheless be received by the input device. 
Consequently, Whether the primary data stream ?oWs in one 
direction only or in tWo directions, the resulting data How is 
referred to herein as data communication. In a typical 
operation as contemplated the scanner 134 identi?es marked 
codes on merchandise items (not shoWn), and translates such 
identi?ed codes into digital binary coded data signals. Vari 
ous models of such laser scanners 134 are knoWn and are 
commercially available. 
The keyboard 135 may be an alphanumeric keyboard of 

standard siZe for a computer or typeWriter, or it may be an 
alphanumeric keyboard of compressed siZe, as used With 
respect to portable, hand held data terminals. The keyboard 
135 may, of course, be simply a numeric keyboard including 
possibly certain function keys, such as for arithmetic opera 
tions and for generating other instructional codes. 
The scales 136 are contemplated to be digital electronic 

scales. As such the scales record a measured Weight as 
electronically encoded digital signals. The scales may also 
provide a human readable digital output. The recorded 
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Weight is further communicable by digital signal transmis 
sion. Scales having Weigh cells for transducing Weight into 
an electronic data signal With a value equivalent to the 
magnitude of the sensed Weight are generally knoWn. In 
accordance hereWith, it is contemplated to incorporate the 
scales 136 into a ?at Weight platform, preferably With a 
Wedging edge that may support one side of an article to be 
Weighed. The scales Would typically Weigh only one side or 
edge of the article, Whereupon the position of the scales 
Would be changed to the opposite edge of the article to be 
Weighed. The combined Weight measured at both edges is 
added to yield a rather accurate estimate of the total Weight 
of the article. 

In distinction over the described data input devices, the 
display 137 and the printer 138 are data output devices. The 
display 137 may be an LCD display, Which may comprise an 
output screen of several lines for displaying alphanumeric 
data, it may be an LCD array of individually addressable 
piXels for both alphanumeric or graphic displays, or it may 
be one of several knoWn luminescent data display screens 
including a typical cathode ray tube. For reasons of 
portability, an LCD display screen is preferred because of 
typically loWer poWer requirements With respect to other 
display screens in the operation of such a device. 

The printer 138 may be a thermal printer, such a printer 
being one type of printers With comparatively loWer poWer 
requirements than mechanical impact printers. As a particu 
lar eXample, the printer 138 may be a bar code printer Which 
translates data messages into machine readable codes. The 
codes may be printed on adhesive labels Which are attached 
to packages or items Which may be transported or delivered 
in typical merchandising operations. In another particular 
eXample, the printer 138 comprises a bar code and alpha 
numeric printer in combination With a magnetic stripe 
recorder, the recorder being in essence a printer of magneti 
cally identi?able digital signals. The described data output 
devices receive data as binary data messages and translate 
such messages into either machine readable format or into 
alphanumeric display character messages, hence into 
human-readable messages. 

The described data input and output devices 133 through 
138 and the alternate data terminal device 139 
(“ALTERNATE”) are uniquely characteriZed in that each 
includes one of the loW poWer transceivers 125. Each of the 
data terminal devices 133 through 139 also includes the 
communication circuit 128 or similar circuitry for modulat 
ing and demodulating data messages. Each of the data 
terminal devices 133 through 139 desirably also include a 
LAN protocol circuit Which may be part of a communication 
circuit, such as the communication circuit 128. Each of the 
data terminal devices 133 through 139 preferably also 
includes a self-contained poWer source 140, as indicated by 
the stacked block representation in FIG. 7. Because of a 
loWer poWer requirement of the transceiver 125 With respect 
to the transceiver 117, the poWer requirement for the trans 
ceiver may be small, in comparison to the poWer require 
ment of the corresponding data terminal device. Since the 
poWer source 140 is adapted to serve the needs of both the 
data terminal device and the loW poWer transceiver 125, the 
poWer source designated 140 may vary in siZe and storage 
capacity, depending on the type of device to be served. 
Generally the poWer source 140 is smaller, typically in siZe 
and Weight as Well as in storage capacity, than the poWer 
source 126 of device 118. It is further contemplated to 
combine certain functionally related devices into a single 
component of the loW poWer system 123. 

In FIG. 8, each of data terminal devices 141 through 145 
(“DT 2” through “DT 6”) include the loW poWer transceiver 
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125 (“TC L”), a predetermined communication function 146 
(“COM”) Which includes an operating protocol for the 
respective device, and of course the respective device func 
tion itself Which may differ for each of the devices and may 
combine in each a combination of the devices as described 
With respect to FIG. 7 The communication function is 
preferred to be a multifunction integrated circuit Which may 
include programmable constant storage memory locations. 
Constants or values stored in the respective memory loca 
tions may be determinative of the operation of the respective 
device. For example, the scanner or data terminal device 141 
may retain in its memory stored an address code Which 
prefaces in each data communication the message of 
scanned data and determines Which other data terminal 
receives the transmitted data message. The data message 
address code may be sWitched from one stored code to 
another according to a stored program of the communication 
function 146. Atransmitted message of scanned data may be 
routed as a result of the sWitch to the data communication 
device 118 instead of to the LAN controller device 130. The 
LAN controller of the device 130 is contemplated to be 
housed With a portable or self-contained printer device. The 
communication circuit 129 in such case may include a 
certain data storage capacity Which Will permit the device 
130 to receive and retain scanned bar codes. Whenever the 
data communication device 118 becomes coupled into the 
loW poWer communication system 123 stored data from the 
printer device 130 are transferred via the relay link of the 
communication device 118 to the central data processing 
station 111, for eXample. 

It is to be understood that Within addressing limits of the 
protocol and transmission time allocations, each loW poWer 
communication system 123 may include more of the data 
terminal devices than those shoWn as representative devices 
in either FIG. 7 or FIG. 8. A particular time share commu 
nication program may provide for 16, 64 or even 256 
devices to become coupled to the same loW poWer commu 
nication system 123. In the system 123 each of the devices 
may communicate either With the controlling device, such as 
the printer device 130, or With any of the other devices, 
shoWn as 141 through 145, as an eXample. 

FIG. 9 depicts schematically speci?c ones of the generally 
described devices that are particularly adapted to track 
containers and crates in shipping operations. As a general 
overvieW, the devices depicted in FIG. 9 include data input 
devices such as the scales 136 or as the scanner devices 141, 
142, and data output and control devices including the 
printer 132 and the data collection terminal 130. According 
to FIG. 9, the printer device 132 is equipped With the already 
described self contained poWer source 126, a battery module 
of increased capacity and siZe. The printer device 132 
includes in addition to the loW poWer transceiver 125 a high 
poWer transceiver 117 for communication Within the high 
level system 122, also referred to herein as “Wide Area 
Network” or “WAN”. The communication circuit 131 
includes, consequently, besides data storage for the commu 
nication protocol additional circuit elements for transferring 
data messages betWeen the loW level communication system 
123 and the high level system 122 (“WAN”). The data 
terminal device 130 is preferably a hand-held or portable 
data collection terminal 130 as shoWn and described in 
greater detail beloW in reference to FIG. 12. 

In the schematically depicted system 123 of FIG. 9, the 
printer device 132 is shoWn as being coupled via a loW 
poWer RF link 147 to the scanner 141, a second scanner 142, 
the transceiver equipped Weighing device or scales 136 and 
a transceiver equipped linear measuring device 148. The 












