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WEIGH-IN-MOTION SCALE WITH FOOT 
ALIGNMENT FEATURES 

GOVERNMENT RIGHTS 

This invention Was made With government support under 
Contract No. DE-AC05-00OR22725 awarded by the US. 
Department of Energy. The government has certain rights in 
the invention. 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

This patent application is related to US. Pat. No. 5,959, 
259, titled “System and Method forAccurately Weighing and 
Characterizing Moving Vehicles”, issued Sep. 28, 1999; US. 
Pat. No. 5,998,741, titled “System and Methods for Accu 
rately Weighing and Characterizing Moving Vehicles”, 
issued Dec. 7, 1999; US. Pat. No. 6,459,050, titled “Method 
andApparatus for Converting Static In-groundVehicle Scales 
Into Weigh-In-Motion Systems”, issued Oct. 1, 2002; US. 
Pat. No. 7,305,324, titled “System and Method for Identify 
ing, Validating Weighing and Characterizing Moving or Sta 
tionary Vehicles and Cargo”, issued Dec. 4, 2007; US. Pat. 
No. 7,375,293, titled “System and Method for Weighing and 
Characterizing Moving or Stationary Vehicles and Cargo”, 
issued May 20, 2008; and US. Pat. No. 7,423,225, titled 
“Weigh In Motion Technology”, issued Sep. 9, 2008; all 
herein incorporated by reference in their entirety. 

FIELD 

This disclosure relates to the ?eld of Weigh-in-motion sys 
tems. More particularly, this disclosure relates to improve 
ments to a Weigh-in-motion system for aligning the load cell 
foot members for attachment With the pad base. 

BACKGROUND 

Recent improvements to Weigh-in-motion (WIM) systems, 
such as those described in US. Pat. No. 7,423,225 to Kroll et 
al., have provided man-portable means of accurately deter 
mining axle Weights and spacings, total vehicle Weight and 
longitudinal center of gravity for vehicles and pallets as they 
pass over WIM transducers. Because of the automated nature 
of WIM, it eliminates human errors due to time stresses, 
adverse Weather conditions, and manual calculations and data 
entry. 

Recent WIM technologies also provide a system and 
method for accurately measuring the Weight of individual 
tire(s), the speed pro?le of the vehicle, the individual axle 
Weights, the distance betWeen axles, and the lateral and the 
longitudinal center of balance of the vehicle. The information 
is required for military deployments to load and balance an 
aircraft prior to take-off. The characteristics are also useful to 
commercial vehicle laW enforcement o?icers to quickly and 
accurately determine the individual axle Weights for highWay 
safety. Industry uses this technology to determine the tare 
Weight on incoming vehicles and then determine the load 
Weight as the vehicle exits the facility. The technology is used 
to quickly and accurately determine the Weight of product 
delivered to a facility. This WIM technology improves the 
Weighing process by reducing personnel hours and the time 
required for deployment and by eliminating opportunities for 
human errors from the manual transfer of data or from the 
miscalculation of vehicle attributes. 

Earlier solutions to accommodate ease of setup and tear 
doWn incorporated ?xing the leading and trailing load cells. 
This “locking in place” results in the overall Weight data 
being affected by the load cells themselves binding as 
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2 
vehicles crossed the Weigh pads. When the load cells leading 
plate is removed, accuracy is better. HoWever, When this 
technique is incorporated, setup and teardoWn becomes prob 
lematic. The current state of the art lacks a system that is 
easily installed and removed from its desired location. Typi 
cally problems encountered during installations include rota 
tion of the foot members of a Weighing system With respect to 
one another or With respect to the Weighing platform. For 
these and other reasons, a Weighing system having a pad With 
foot members having minimal or reduced rotation With 
respect to one another and/or With respect to the platform of 
the pad Was needed. 

SUMMARY 

The present disclosure provides a pad for use in a Weighing 
system for Weighing a load. The system includes a Weighing 
platform having a bottom surface and a top surface for receiv 
ing the load to be Weighed. A number of load cells are 
arranged in the pad. One con?guration consists of three load 
cells arranged along the leading and trailing edges With addi 
tional multiple load cells (in some instances tWo load cells) 
spaced appropriately in the middle portion of the Weigh pad. 
The tWo exterior load cells on each leading and trailing edge 
(i.e. a ?rst load cell and a second load cell are arranged in a 
pair) and are aligned laterally With respect to the travel path. 
Each load cell has a top surface and a bottom surface. The load 
cell is attached to the Weighing platform such that the top 
surface of each load cell is disposed adjacent the bottom 
surface of the Weighing platform. The system also includes a 
?rst foot member and a second foot member each having a top 
surface and a bottom surface. The ?rst foot member is 
attached to the ?rst load cell such that the top surface of the 
?rst foot member is disposed adjacent the bottom surface of 
the ?rst load cell, and the second foot member is attached to 
the second load cell such that the top surface of the second 
foot member is disposed adjacent the bottom surface of the 
second load cell. The bottom surfaces of each of the comer 
foot members are for contacting a substrate. For Weighing 
systems having corner foot members it is desirable to have 
minimal or reduced rotation of the corner foot members With 
respect to one another and/or With respect to the platform of 
the pad, While maintaining the accuracy of the “free load 
cells” on the leading and trailing edge of the Weigh pad. To 
accommodate that consideration an improvement to the pad is 
a ?exible foot strap extending betWeen tWo comer foot mem 
bers for reducing rotation of the corner foot members, and for 
coupling the comer foot members such that rotation of either 
of the corner foot members about its vertical axis results in 
substantially the same amount of rotation of the other comer 
foot member about its vertical axis. In some embodiments, 
the vertical axes are substantially through the centers of the 
corner foot members. 

Another embodiment comprises a ?rst fastener for attach 
ing the comer foot members to the Weighing platform for 
preventing substantially all rotation of comer foot members 
about a substantially vertical axis through the comer foot 
member. In some embodiments, the corner foot member is 
attached to the Weighing platform by a second fastener for 
preventing substantially all rotation of the corner foot mem 
ber about a substantially vertical axis. In some embodiments, 
the vertical axes are substantially through the centers of the 
corner foot members. In some, one or more additional fasten 
ers assist the ?rst fastener in preventing rotation of the comer 
foot member and one or more additional fasteners assist the 
second fastener in preventing rotation of the comer foot mem 
ber. 

Another embodiment includes a ?rst foot strap disposed 
extending betWeen comer foot members and the Weighing 
platform for reducing rotation of the corner foot member 
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about a substantially vertical axis through the comer foot 
member. In some embodiments, the axes are substantially 
through the center of the corner foot members. In some 
embodiments, the foot strap(s) are ?exible and in some 
embodiments, particularly Where a foot strap extends 
betWeen the corner foot members and the Weighing platform, 
the foot strap(s) is (are) rigid. The rigid foot strap(s) is/ are for 
preventing substantially all rotation of the corner foot mem 
ber(s). 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various advantages are apparent by reference to the 
detailed description in conjunction With the ?gures, Wherein 
elements are not to scale so as to more clearly shoW the 
details, Wherein like reference numbers indicate like elements 
throughout the several vieWs, and Wherein: 

FIG. 1 is a perspective vieW of a Weighing system including 
several pads. 

FIG. 2 is a perspective, partial, exploded vieW of an 
embodiment of a pad of the Weighing system. 

FIG. 3 is a perspective vieW of another embodiment of the 
pad of the Weighing system. 

FIG. 4 is a perspective vieW of yet another embodiment of 
the pad of the Weighing system. 

DETAILED DESCRIPTION 

In the folloWing detailed description of the preferred 
embodiments, reference is made to the accompanying draW 
ings, Which form a part hereof, and Within Which are shoWn 
by Way of illustration the practice of speci?c embodiments of 
the improvement to Weigh-in-motion technology. It is to be 
understood that other embodiments may be utiliZed, and that 
structural changes may be made and processes may vary in 
other embodiments. 
A Weighing system consists of very loW pro?le Weight 

sensors or pads on the ground laid out along the direction of 
travel for the vehicle to be Weighed. Each of these sensors 
consists of multiple load cells or sensors arranged along the 
edges and in some applications along the centers of the pads. 
From these arrangements the total Weight of the vehicle’s 
load as Well as the center of mass of the load and other values 
may be calculated. 

The Weighing system 10 is shoWn in FIG. 1. The system 10 
includes one or more sets of pads 12 (l or more pairs, With 3 
pairs shoWn) each With individual transducers (also referred 
to as sensors or load cells) 14 located Within the pads 12. The 
pads 12 measure the Weight moment of an entity set (e.g. 
tire(s)) as it/they roll(s) over the pads 12 at a velocity that is 
suf?ciently sloW to enable a transducer response. The term 
“entity set” as used herein refers to an element that presents a 
cargo container for measurement of a Weight by the trans 
ducer. In addition to one or more tires, an “entity set” may be 
a pallet skid, the bottom of a carton, a conveyor belt, one or 
more rollers, or similar articles. The system 10 is also capable 
of providing a static Weight for the entity set (in this case 
tire(s)) When the entity set (tire(s)) is stationary on the pad 12. 
Furthermore, the system typically includes a pad microcom 
puter 16 having a bus structure onboard each individual pad 
12. The pad microcomputers 16 are con?gured for distributed 
intelligence and interchangeability of pads 12. The system 10 
then may be used to determine tire Weight, time of tire on pad 
center, and speed of tire over pad center in a dynamic mode. 
In some embodiments, the system 10 includes a daisy chain 
connection betWeen each of the pads 12 to provide poWer and 
transmit accumulated data. In some applications in the 
dynamic mode, a host microcomputer collects data from the 
individual transducers, identi?es the individual transducers, 
determines their relative positions, and determines the 
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4 
attributes of interest such as individual tire(s) Weights, indi 
vidual axle Weights, axle spacing, speed pro?les and longi 
tudinal and transverse center of balance. In the static mode, 
similar data are collected but such data are characteriZed as 
static data. 
The system 10, in some embodiments, also includes level 

ing pads or spacers 18 to alloW a vehicle to become horiZontal 
as it passes over the transducers 14 for in-motion Weighing. 
Attached to the outer-most spacers 18 are entrance and exit 
ramps 20 Which provide a smooth transition from ground 
level to the transducer height for in-motion Weighing. Truck 
suspensions have a typical suspension constant of about 
10,000 lbs/inch. That corresponds to 1000 lbs for a rise of just 
a tenth of an inch. Typical truck suspensions have a resonant 
frequency of around 3 HZ. It is important not to exceed 
acceptable thresholds of bouncing as the vehicle rolls over the 
system 10. Doing so could produce signi?cant errors irre 
spective of the accuracy of the Weighing system 10. Accord 
ingly, having long smooth ramps 20 at both the entrance and 
exit is helpful for accurate Weighing. 

Referring to FIG. 2, an embodiment of a pad 12A is shoWn 
With four comer foot members 23A, 23B, 23C, and 23D, plus 
tWo side foot members 23E, 23F, plus tWo center foot mem 
bers 23G, and 23H. Expanded vieWs are provided depicting 
portions of the assembly of tWo comer foot members 23C and 
23F that are disposed adjacent a rectangularplatform 21.Also 
depicted is an exemplary load cell 22F. A top surface of a foot 
member is disposed adjacent a bottom surface of a load cell, 
and a bottom surface of a foot member contacts a substrate 
such as Wood, concrete or gravel. The pad 12A is useable in 
the Weighing system 10 described above. The pad 12A is also 
useable as a stand-alone, loW pro?le electronic Weighing 
scale. The pad 12A generally includes a platform 21, at least 
one load cell 22 (only 22F is shoWn), and a plurality of foot 
members 23A-23H each having a corresponding load cell. 
The notation “nn” (e.g., “22”) is used herein to describe a 
particular type of element (such as a “load cell”), and that 
“nn” notation is modi?ed to “nnX” (e.g., “22F”) to identify a 
speci?c instance of that element. Foot pins 24, ?exible foot 
straps 25A and 25B, handles 26, and an on-board control 
circuit 27 are also included in the embodiment of the pad 12A 
shoWn. Handles 26 facilitate transportation of the pads 12A. 
Control circuit 27 may include a summing board, an analog to 
digital converter, a microprocessor, or a similar components 
or a combination of such components, and is communica 
tively connected to an interface and CPU in some applica 
tions. Alternatively, load cell 22 output may be read individu 
ally, digitally converted and processed. The load cells 22 may 
be summed analog or digitally, either on board the pad 12A or 
externally, for example via the CPU. 
The foot pins 24 are preferably arranged in longitudinally 

aligned pairs at the comers of the pad 12A and are connected 
to the corner foot members 23A-23D via screWs 30, Which 
also secure ends of ?exible, elongated, and longitudinally 
oriented foot straps 25A and 25B. The foot pins 24 extend 
upWardly a predetermined distance from the top surface of the 
foot members 23A-23H, preferably so that their top ends are 
level With the top surface 40 of platform 21. 

In order to improve the accuracy of Weight measurements 
it is desirable that the comer foot members 23A, 23B, 23C, 
and 23D be aligned as indicated in FIG. 2 While the pad 12A 
is being deployed in service. The ?exible straps 25A and 25B 
generally retain proper alignment of corner foot members 
(e.g., 23A With 23B and 23C With 23D for attachment With 
the platform 21 and reduce the amount of rotation (as depicted 
by arroWs 32A and 32B) of a comer foot member (e.g., comer 
foot members 23A and 23B) about exemplary axes 34A and 
34B extending vertically from the comer foot members 23A 
and 23B. In some embodiments the exemplary axes 34A and 
34 B extend through the center of the comer foot members 
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23A and 23B, respectively. The ?exible foot straps 25A and 
25B also help to keep the foot members 23A and 23B, and 
23C and 23D the proper distance from one another for proper 
alignment With the platform 21 While the pad 12A is being 
deployed for service. The foot straps (e.g. 25A and 25B) may 
extend betWeen foot members located at any tWo comers (e.g. 
parallel With the travel path, perpendicular to the travel path, 
or diagonally across the travel path). 

This alignment bene?t during deployment is attributable to 
a coupling betWeen tWo corner foot members (e.g., comer 
foot members 23A and 23B) that is established by a ?exible 
foot strap (e.g., ?exible foot strap 25A). There is a frictional 
force betWeen each corner foot member (24A, 24B, 24C, and 
24D) and the platform 21 that resists rotation of a comer foot 
member (e.g., corner foot members 23A or 23B) around its 
rotational axis (e.g., exemplary axes 34A and 34B). By cou 
pling tWo comer foot members together the amount of force 
that is required to rotate either corner foot member is essen 
tially doubled. This double resistance helps maintain the 
alignment of the corner foot members (e.g., 23A, 23B, 23C, 
and 23D) While the pad 12A is being unpacked and moved to 
an installation site. 
Once the pad 12A has been placed in service, it is desirable 

that a slight rotation of one of the comer foot members (e.g. 
corner foot member 23A) does not cause a rotation of another 
corner foot member (e.g., comer foot member 23B) because 
such coupled rotation has been shoWn to adversely affect the 
accuracy of Weight measurements. Once the pad 12A has 
been placed in service, additional frictional forces betWeen 
the corner foot members (e.g. 23A, 23B, 23C, and 23D) and 
the pavement Where the pad 12A is mounted increase the 
amount of force that is needed to rotate a corner foot member 
around its rotational axis (e.g., exemplary axes 34A and 34B). 
The ?exible foot straps 25A and 25B are con?gured to bend 
or buckle before such additional resistive rotational force is 
overcome. Thus, a “?exible” foot strap is characterized as 
folloWs. A “?exible” foot strap (e.g., 25A) is su?iciently stiff 
that the comer foot pads to Which it is attached (e.g., 23A and 
23B) remain substantially aligned While the pad 12A is being 
placed in service, and a ?exible foot strap (e.g., 25A) is 
suf?ciently bendable such that after the pad 12A is placed in 
service a rotation of one of the comer foot members to Which 
the ?exible foot strap (e.g., 25A) is attached (e.g., 23A or 
23B) does not cause a rotation of the other corner foot mem 
ber to Which it is attached (e.g., 23B or 23A). 

In some embodiments a “?exible” foot strap may be “?ac 
cid,” meaning that it ?exes under any compressive force 
greater than its Weight. In some embodiments a “?exible” 
foot strap may be “pliant,” meaning that it may be folded or 
bent by manual manipulation Without the use of tools. 
One embodiment of a pad 12A is a rectilinear, preferably 

rectangular, member constructed of a rigid material, prefer 
ably a metal such as stainless steel or aluminum. Pads 12A are 
preferably relatively thin so that they have a loW pro?le for 
ease of traversal and for light Weight. They have a ?at top 
surface 40 of predetermined dimensions and area, relatively 
thin sides, and a bottom surface. The bottom surface is sub 
stantially ?at With a plurality of load cell recesses or cavities 
of a predetermined rectangular dimension, disposed at corner 
and predetermined central locations. Load cell screW aper 
tures, preferably four (4) each, are located at each recess to 
permit load cell top screWs or fasteners 31B to connect from 
the top of the pad 21 to a load cell (e.g., load cell 22F) 
disposed in each cavity. A foot cavity or recess of a predeter 
mined rectangular (at comer locations) or circular (at center 
locations) shape is aligned With each load cell cavity. The 
dimensions of the foot cavities are larger than or overlap those 
of the respective load cell cavities. 

Each load cell (e.g., load cell 22F) is placed on top ofa foot 
member (e.g., foot member 23F. LoWer screW 31B passes 
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6 
through the foot member 23F, through loWer and upper Wash 
ers 33B and 33A, through gasket 33 (Which aids in sealing the 
load cell 22 in its cavity) to the bottom of the load cell 22F. 
Upper screWs 31A connect the load cell 22 to the platform 21. 
Comer foot members 23A-23D are disposed at comer loca 
tions of the pad 12A, While side foot members 23E-23F are 
disposed in the middle of sides of the pad 12A. The location 
of the comer foot members 23A-23D is such that they extend 
substantially horiZontally outWardly beyond the platform 21. 
Side foot members 23E and 23F extend slightly outWardly 
beyond the platform 21. The dimensions of the load cell (e. g., 
load cell 22F), the bottom screW 31B, and Washers 33 elevate 
the bottom of the load cell (e.g., load cell 22F) from the top of 
the adjacent foot member (e.g. side foot member 23F). 
One embodiment of the present invention, referred to as a 

“diagonal variant,” as shoWn in FIG. 3, provides an improve 
ment to the pad 12B having foot straps 60A, 60B, 60C, and 
60D. Foot straps 60A-60D attach comer foot members 23A 
23D respectively to the platform 21. The straps 60A-60D 
prevent excessive movement of the foot members 23A-23D 
With respect to the platform 21. Speci?cally, the straps 60A 
60D prevent excessive rotation of the foot members 23A-23D 
about a vertical axis (for example 34A and 34B) through the 
corner foot members 23A-23D. Typically, the foot members 
(e.g., side foot member 23F) are attached to the load cells 
(e.g., load cell 22F) via fasteners (e.g., fastener 31A and 31B) 
near or at the center of the foot members (e. g., side foot 
member 23F) as best shoWn in the partial exploded vieW of 
side foot member 23F in FIG. 2. 

Referring back to FIG. 3, the straps 60A-60D in such 
con?gurations prevent rotation of the comer foot members 
23A-23D about a vertical axis, such as axes 34A and 34B. In 
some embodiments the vertical axes are through What is 
substantially the center of the comer foot members 23A-23D. 
The straps 60 may be attached either to the outer-most foot 
pin 24A as shoWn With regard to straps 60B and 60A, or the 
straps 60 may be attached to the inner foot pin 24B as shoWn 
With regard to straps 60C and 60D. 
The foot straps 60A-60D of the embodiment of FIG. 3 may 

be either ?exible or rigid. In one application, the ?exible foot 
straps 60A-60D provide an opportunity to rotate the comer 
foot members 23A, 23B, 23C, and 23D a small amount When 
attaching the foot member/ load cell combination to the plat 
form 21 With fasteners (e.g., fasteners 31A and 31B). HoW 
ever, rigid foot straps 60A-60D prevent substantially all rota 
tion of the corner foot members 23A, 23B, 23C, and 23D and 
may provide easier assembly of the pad 12B given that com 
ponent siZe tolerances are suf?ciently accurate to alloW 
assembly Without minor rotation of the corner foot members 
23A-23D or modi?cation of their placement With respect to 
the platform 21. Additionally, as discussed previously regard 
ing foot straps 25A and 25B of pad 12A in FIG. 2, When pad 
12B is used as pad 12 in Weighing system 10 of FIG. 1, the 
foot straps 60A-60D of pad 12B also assist during assembly 
of a Weighing system 10 by preventing some or all rotation of 
foot members 23A, 23B, 23C, or 23D as one or more pads 
12B are aligned and attached to other components of the 
Weighing system 10, such as spacers 18. 

In another embodiment of the invention shoWn in FIG. 4, a 
pad 12C is shoWn having no foot straps (a “strapless variant”) 
This embodiment instead incorporates additional pinholes 
70A, 70B, 70C, and 70D. Various combinations of pinholes 
70A-70D and fasteners 31A, may be used. For example, 
pinhole 70A and pinhole 70B are single additional pinholes 
used to prevent rotation of the foot members 23A and 23B 
With respect to the platform 21. Pinholes 70C and 70D are 
used to prevent rotation of the corner foot members 23C and 
23D With respect to the platform 21. Similarly, additional 
pinholes and fasteners may be used to prevent rotation of the 
foot members With respect to the platform, thereby, for 
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example, assisting in assembly of the Weighing system 10 of 
FIG. 1 by facilitating proper alignment of the corner foot 
members 23A, 23B, 23C, and 23D With spacers 18 or other 
Weighing system 10 components. This con?guration alloWs 
advantages in the manufacturing process as all corner load 
cell assemblies are noW interchangeable and also can be 
replaced easily in the ?eld. 

In summary, embodiments disclosed herein reduce or sub 
stantially eliminate rotation of comer foot members 23A, 
23B, 23C and 23D about vertical axes (e.g. 34A, 34B) thereby 
assisting in alignment and assembly of pads 12 and, subse 
quently, Weighing systems 10. With strapless variants the 
manufacturing cycle time is reduced and maintenance cycle 
time in the ?eld is simpler, faster and thus more cost effective. 

The foregoing descriptions of embodiments have been pre 
sented for purposes of illustration and exposition. They are 
not intended to be exhaustive or to limit the embodiments to 
the precise forms disclosed. Obvious modi?cations or varia 
tions are possible in light of the above teachings. The embodi 
ments are chosen and described in an effort to provide the best 
illustrations of principles and practical applications, and to 
thereby enable one of ordinary skill in the art to utiliZe the 
various embodiments as described and With various modi? 
cations as are suited to the particular use contemplated. All 
such modi?cations and variations are Within the scope of the 
appended claims When interpreted in accordance With the 
breadth to Which they are fairly, legally, and equitably 
entitled. 
What is claimed is: 
1. In a pad foruse in a Weighing system for Weighing a load, 

the pad including a Weighing platform having a bottom sur 
face and a top surface for receiving the load to be Weighed, 
tWo load cells arranged at comers of the pad, each load cell 
having a top surface and a bottom surface, and each load cell 
being attached to the Weighing platform such that the top 
surface of each load cell is disposed adjacent the bottom 
surface of the Weighing platform, tWo comer foot members 
each having a substantially vertical axis and a top surface 
disposed adjacent the bottom surface of a load cell and a 
bottom surface for contacting a substrate, the improvement 
comprising: 

a pliant foot strap, said strap extending betWeen said tWo 
corner foot members. 

2. The pad of claim 1 Wherein the pad comprises four load 
cells arranged at corners of the pad, each load cell having a top 
surface and a bottom surface, each load cell being attached to 
the Weighing platform such that the top surface of each load 
cell is disposed adjacent the bottom surface of the Weighing 
platform, and Wherein the pad comprises four corner foot 
members each having a substantially vertical axis and a top 
surface disposed adjacent the bottom surface of a load cell, 
and Wherein the improvement comprises tWo foot straps, each 
said strap extending betWeen tWo of said four comer foot 
members. 

3. The pad of claim 1 Wherein each substantially vertical 
axes is substantially through the center of the corner foot 
member. 

4. The pad of claim 2 Wherein each substantially vertical 
axes is substantially through the center of the corner foot 
member. 

5. In a pad foruse in a Weighing system for Weighing a load, 
the pad including a Weighing platform having a bottom sur 
face and a top surface for receiving the load to be Weighed, a 
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8 
load cell arranged at a comer of the pad, said load cell having 
a top surface and a bottom surface, said load cell being 
attached to the Weighing platform such that the top surface of 
said load cell is disposed adjacent the bottom surface of the 
Weighing platform, a comer foot member having a substan 
tially vertical axis and a top surface disposed adjacent the 
bottom surface of said load cell and a bottom surface for 
contacting a substrate, and the improvement comprising: 

a ?exible foot strap, said foot strap extending betWeen said 
corner foot member and the Weighing platform, the foot 
strap for reducing rotation of the comer foot member 
about the substantially vertical axis through the comer 
foot member. 

6. The pad of claim 5 Wherein the improvement comprises 
four foot straps and four corner foot members With each foot 
member having a substantially vertical axis and a top surface 
disposed adjacent the bottom surface of the load cell and a 
bottom surface for contacting the substrate, each foot strap 
extending betWeen a corner foot member and the Weighing 
platform, each foot strap for reducing rotation of the comer 
foot member about the substantially vertical axis through the 
corner foot member. 

7. The pad of claim 5 Wherein each substantially vertical 
axis is substantially through the center of the corner foot 
member. 

8. The pad of claim 6 Wherein each foot strap is ?exible. 
9. The pad of claim 6 Wherein each substantially vertical 

axis is substantially through the center of the corner foot 
member. 

10. In a pad for use in a Weighing system for Weighing a 
load, the pad including a Weighing platform having a bottom 
surface and a top surface for receiving the load to be Weighed, 
four load cells arranged at corners of the pad, each load cell 
having a top surface and a bottom surface, the load cell being 
attached to the Weighing platform such that the top surface of 
each load cell is disposed adjacent the bottom surface of the 
Weighing platform, four comer foot members each having a 
substantially vertical axis and a top surface disposed adjacent 
the bottom surface of a load cell and a bottom surface for 
contacting a substrate, Wherein the improvement comprises: 

at least one fastener attaching each corner foot member to 
the Weighing platform for preventing substantially all 
rotation of the corner foot member about the substan 
tially vertical axis through the comer foot member. 

11. The pad of claim 10 Wherein each substantially vertical 
axis is substantially through the center of the corner foot 
member. 

12. The pad of claim 10 Wherein the improvement com 
prises a plurality of fasteners attaching at least tWo comer foot 
members to the Weighing platform for preventing substan 
tially all rotation of the at least tWo corner foot members about 
the substantially vertical axis through the at least tWo comer 
foot members. 

13. The pad of claim 12 Wherein each substantially vertical 
axis is substantially through the center of the corner foot 
member. 

14. The pad of claim 10 Wherein the improvement com 
prises a plurality of fasteners attaching each of the corner foot 
members to the Weighing platform for preventing substan 
tially all rotation of the corner foot members about the sub 
stantially vertical axis through the corner foot members. 

* * * * * 


