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CLAIM 1   

1. A system for warning of a tip over 
condition in a motor vehicle carrying a 
cargo load, wherein the motor vehicle 
has a left side and a right side, said 
system comprising: 

Hanson  
"12. A transport refrigeration system which conditions a load in 
a cargo space to a selected set point temperature via cooling 
and heating cycles, comprising:"  
Hanson at 13:38-40  
 
"The tractor-trailer combination 12 is shown for purposes of 
example only, as the invention is equally suitable for use with 
any vehicle or portable cargo space which utilizes a transport 
refrigeration unit to condition a load, or loads, in an associated 
cargo space, or spaces."  
Hanson at 3:35-40  
 
Figure 1 (tractor trailer 12).  
Hanson at Figure 1  
 
Goodall  
"The present invention relates in general to communication 
systems, and more particularly, to digital communication 
systems for communicating a vehicle parameter."  
Goodall at 1:6-10  
 
"As illustrated, the vehicle carries a plurality of logs with the 
logs coming in contact with the trailer 11 substantially at a 
point about the rear axles where the weight of the logs are 
concentrated."  
Goodall at 2:43-47  
 
Hagenbuch '835  
"The vehicle 11 includes a vehicle body 13 which is hinged to 
the vehicle frame 15 at hinge assemblies 17."  
Hagenbuch '835 at 6:43-45  

at least one left side sensor for sensing a 
proportion of the cargo load carried on 
the left side of the motor vehicle; 

Goodall  
"With reference to FIGS. 3-5, the sensor means 22 typically 
comprises a plurality of load cells or like devices producing an 
output analog signal proportional to the weight of the load 
disposed above the load cells. By way of example, the plurality 
of load cells are disposed rearwardly on the trailer 11 typically 
directly below the point at which the weight of the load on the 
trailer is concentrated. Each load cell deflects responsive to the 
weight of the load directly above the load cell."  
Goodall at 3:39-47  

at least one right side sensor for sensing a 
proportion of the cargo load carried on 
the right side of the motor vehicle; 

Goodall  
"With reference to FIGS. 3-5, the sensor means 22 typically 
comprises a plurality of load cells or like devices producing an 
output analog signal proportional to the weight of the load 
disposed above the load cells. By way of example, the plurality 
of load cells are disposed rearwardly on the trailer 11 typically 
directly below the point at which the weight of the load on the 
trailer is concentrated. Each load cell deflects responsive to the 
weight of the load directly above the load cell."  
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Goodall at 3:39-47  
 

 
 
Goodall, Figure 3  

a microprocessor coupled to said at least 
one left side sensor and said at least one 
right side sensor, wherein said 
microprocessor calculates a ratio of the 
cargo load borne by the left side of the 
motor vehicle and the right side of the 
motor vehicle, calculates a rate of change 
for said ratio over a period of time, and 
compares said rate of change to a 
threshold rate of change value, 

Hanson  
"If step 220 finds that the difference exceeds 5.5° F, it proceeds 
to step 224 which determines if timer O/R is active. If it is not 
active, step 226 starts timer O/R and returns to program 48. If 
timer O/R has already been activated by a prior running of 
subroutine 200, step 224 goes to step 228 which increments 
timer O/R. Step 228 proceeds to step 230 which determines if 
the time accumulated on timer O/R has exceeded a 
predetermined value, such as 15 minutes. The predetermined 
value is selected to give unit 10 time to reduce the difference 
below the 5.5 threshold if unit 10 has been operating and has 
already reduced the temperature of cargo space 20 to an "in-
range" value since power-up. If step 230 finds that timer O/R 
has not exceeded 15 minutes, program 200 returns at 216 to the 
main program 48."  
Hanson at 11:17-31  
 
"The hereinbefore described digital and analog outputs of 
thermostat 22, as well as the outputs of temperature sensors 28 
and 30, are applied to a monitoring function 34, hereinafter 
referred to as tracker 34, which is constructed according to the 
teachings of the invention. The word "tracker" is used because 
monitoring function 34 is suitable for use in a satellite truck 
tracking communication system. Tracker 34 is preferably 
microprocessor based, and thus its functions will be hereinafter 
described relative to a detailed program or flow diagram, which 
is collectively set forth in FIGS. 4A, 4B, 4C and 5."  
Hanson at 5:20-31  
 
Goodall  
"The data receiving unit 40 of the present invention generally 
comprises a means, generally shown at 42, periodically 
converting the N-bit digital code representative of the vehicle 
parameter into a continuous signal."  
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Goodall at 3:19-23  
 
"Each load cell deflects responsive to the weight of the load 
directly above the load cell. Deflection produces an analog 
output signal proportional to the distance the load cell has 
deflected from a predetermined reference position. The output 
analog signals from all load cells are electrically summed by 
parallel connection at the transmitter unit input terminals to 
produce a single output analog signal representing the total 
deflection of the load cells. It is to be understood that although 
a load cell is utilized in the preferred embodiment, other 
sensors responsive to other vehicle parameters, such as 
temperature, vehicle velocity, or the like may be utilized to 
practice the invention without departing from the teachings of 
the present invention. The load cell of the preferred 
embodiment is a commercially available unit such as 
manufactured by Structural Instrumentation, Inc."  
Goodall at 3:46-62  
 
Hagenbuch '835  
"If the vehicle is loaded by a continuous flow of material, 
instead of the incremental increase provided by the bucket of a 
front end loader, the indicator 123 may provide a real-time 
indication of the percentage of remaining load capacity. For 
example, if a conveyor belt or hopper (not shown) are used to 
load the vehicle 11, the sensor processing unit can compare 
current load data with a maximum load and activate an 
appropriate light 123a-e, depending on the fraction of 
remaining capacity. In this example, it is contemplated the 
indicator light 123a corresponds to a remaining capacity of 
20%, indicator light 123b corresponds to a remaining capacity 
of 15%, etc. The sequencing of the lights 123a-e as the vehicle 
approaches full load will aid in the anticipation of when the 
continuous flow should be cut off in order to avoid overflow, 
yet assure a maximum load. The particular programming steps 
for providing a real time indication of remaining capacity is not 
set forth in the steps of the flowcharts in FIG. 14a-14m, but the 
modifications required to the program for continuous flow 
loading will be evident to a programmer from the flowchart 
description of steps responsive to incremental loading."  
Hagenbuch at 20:19-39  
 
"The most recent 16 net pressure values are stored in ARRAY 
I. These 16 values are averaged in step 300 (FIG. 14b) in order 
to obtain a time averaged net pressure."  
Hagenbuch at 24:32-35  
 
"Distance and time signals also provide useful and in some 
applications necessary information supplementing the weight 
data, depending on the use made of the data base comprising 
the accumulated data."  
Hagenbuch at 3:52-55  

an alarm coupled to said microprocessor, 
wherein said microprocessor sounds said 
alarm when said rate of change exceeds 

Hanson  
"Step 192 proceeds to step 194, as does step 190 when the 
operating speed is consistent with the commanded speed. Step 
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said threshold rate of change. 194 calls a subroutine shown in FIG. 5, to perform another 
diagnostic test, utilizing only the inputs from temperature 
sensors 26 and 30 and the selected set point temperature. Any 
alarms generated in the subroutine of FIG. 5 are inserted into 
the first status word 63 of message 36, and the subroutine then 
returns to step 196."  
Hanson at 10:21-29  
 
"The alarm means provides an alarm signal when the selected 
timing period expires before the next goggle of the LSB."  
Hanson at 2:22-24  
 
"The hereinbefore described digital and analog outputs of 
thermostat 22, as well as the outputs of temperature sensors 28 
and 30, are applied to a monitoring function 34, hereinafter 
referred to as tracker 34, which is constructed according to the 
teachings of the invention. The word "tracker" is used because 
monitoring function 34 is suitable for use in a satellite truck 
tracking communication system. Tracker 34 is preferably 
microprocessor based, and thus its functions will be hereinafter 
described relative to a detailed program or flow diagram, which 
is collectively set forth in FIGS. 4A, 4B, 4C and 5."  
Hanson at 5:20-31  
 
"More specifically, step 180 reads the value of the latest T 
word and step 182 compares it with the previously stored value 
to determine the direction of change of the load temperature. 
Step 184 determines if the direction of change is consistent 
with the commanded mode indicated by the logic level of input 
signal H/C. If the logic level of signal H/C is low, indicating 
cooling, and steps 180, 182 and 184 found the temperature did 
not rise, the actual mode is consistent with the commanded 
mode; and, if signal H/C is high, indicating heating, and steps 
180, 182 and 184 found the temperature did not drop, the actual 
mode is also consistent with the commanded mode. If the 
temperature rises while H/C is low, or falls while H/C is high, 
then the actual mode is not consistent with the commanded 
mode, and step 192 sets bit #3 of the first word of status 
message 36 to indicate that fact. It will be remembered that the 
mode change timer M/C prevents such a comparison during the 
unstable time immediately following a mode change, so when 
step 186 sets the appropriate alarm bit it is doing so during a 
stable operating time and should be an accurate diagnosis that 
there is a malfunction."  
Hanson at 9:57-10:11  
 
Goodall  
"The data receiving unit 40 of the present invention generally 
comprises a means, generally shown at 42, periodically 
converting the N-bit digital code representative of the vehicle 
parameter into a continuous signal."  
Goodall at 3:19-23  

CLAIM 2   

2. The system according to claim 1, Hanson  



U.S. Patent No.  6,452,487 

5 

wherein motor vehicle is a tractor trailer 
and said at least one left side sensor and 
said at least one right side sensor sense 
the cargo load in a trailer section of the 
tractor trailer. 

"Referring now to the drawings, and to FIG. 1 in particular, 
there is shown a transport refrigeration unit 10 associated with 
a tractor-trailer combination 12, comprising a tractor 14 which 
includes a driver's cab 16, and a trailer 18 having an insulated 
cargo space 20."  
Hanson at 3:29-33  
 
Goodall  
"For illustrative purposes, the vehicle is shown as a logging 
truck having a trailer portion 11 connected to and movably 
pulled by a tractor portion 12."  
Goodall at 2:41-43  
 
"With reference to FIGS. 3-5, the sensor means 22 typically 
comprises a plurality of load cells or like devices producing an 
output analog signal proportional to the weight of the load 
disposed above the load cells. By way of example, the plurality 
of load cells are disposed rearwardly on the trailer 11 typically 
directly below the point at which the weight of the load on the 
trailer is concentrated. Each load cell deflects responsive to the 
weight of the load directly above the load cell."  
Goodall at 3:39-47  

 
 


