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A steel coil Weighing apparatus includes a base having a 
structure capable of supporting the Weighing apparatus and 
an article to be Weighed and having a base portion capable of 
contact With a load cell, a platform positioned above the base 
and having a platform portion capable of contact With a load 
cell, at least one load cell positioned between the base portion 
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and the platform portion and capable of providing a signal 
corresponding to the Weight of an article to be Weighed, and 
at least one guide capable of aligning the base and the plat 
form. 
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STEEL COIL WEIGHING APPARATUS AND 
METHOD FOR USE THEREOF 

BACKGROUND AND SUMMARY OF THE 
DISCLOSURE 

[0001] This invention relates to Weighing systems, and 
more particularly to an apparatus and method for Weighing 
steel coils. 
[0002] Steel coils, and other similar coils, are Weighed at 
various times during their production and distribution using 
coil scales or other coil Weighing apparatuses. The coil 
Weighing apparatuses may be located in steel mills and other 
locations Where the environment may include heat, dust, 
vibration, and other factors. Further, coils are heavy, Weigh 
ing up to 60,000 pounds (27,000 kilograms) or more. In a 
production environment, a coil Weighing apparatus incurs 
ongoing maintenance costs due to use and environment. 
[0003] Coil Weighing apparatuses use load cells for mea 
suring the Weight of a coil. The accuracy and longevity of load 
cells may be reduced by factors such as uneven loading, 
impact shocks to the cell, overloading, and other use and 
environmental considerations. When placing a heavy coil on 
a coil scale, the coil may be dropped onto the scale, not placed 
evenly onto the scale, or may be misaligned resulting in the 
coil rolling or bouncing and possibly causing deformation of 
the scale and load cells. For this reason, maintenance and 
replacement of load cells in a Weighing apparatus has been 
necessary. 
[0004] Maintenance of coil Weighing apparatuses may 
include changing load cells due to damage or for routine 
replacement. Additionally, When past coil Weighing systems 
Were subjected to deformation, shims Were placed under por 
tions of the scale to maintain proper alignment and attach 
ment of the load cells. Other periodic or occasional mainte 
nance and repair may be required, such as lubrication of 
moving parts. 
[0005] HoWever, past coil Weighing systems have been dif 
?cult to assemble, repair, and maintain. For maintenance or 
repair of past coil scales or Weighing systems, the entire coil 
Weighing system had to be lifted out and disassembled, 
thereby increasing maintenance costs. Some past coil Weigh 
ing systems required as much at tWelve hours for disassembly 
and reassembly. Increased maintenance time resulted in 
reduced operational time forboth the scale and the production 
operation utiliZing the coil scale. 
[0006] Some past Weighing systems included a base and a 
Weighing platform Where certain platform members Were 
integrally connected to the base. In the past, such integration 
Weighing systems Were thought necessary for achieving the 
rigidity needed for Weighing heavy steel coils. Additionally, 
integrated structures Were thought necessary to maintain 
alignment of the Weighing assembly during operation and to 
resist the forces created When steel coils Were placed upon the 
Weighing apparatus. 
[0007] The platform integrated With the base of prior 
Weighing apparatuses complicated maintenance tasks and 
increased maintenance costs. When platform members Were 
integrated With the base, additional time Was required to 
disassemble the Weighing apparatus for service or repair. This 
additional time increased the maintenance costs and also 
decreased the utiliZation of the Weighing apparatus. Because 
a Weighing apparatus may be an essential component of the 
steel production process, the additional maintenance time 
also decreased the productivity of an entire production line. 
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[0008] Further, the Weight capacity and measurement accu 
racy of a coil Weighing system depends in part upon the 
selection of the load cell. Thus, in steel coil production opera 
tions producing coils of different siZes and Weights, certain 
load cells had to be changed to accommodate different Weight 
coils. With load cells being dif?cult to change in past coil 
Weighing systems, adapting to different siZe coils Was dif? 
cult and time consuming, if even possible. Past Weighing 
apparatuses had to be disassembled and reassembled, risking 
damage to the load cells and other components in the Weigh 
ing system. In the past, it Was impractical to use one coil 
Weighing apparatus When different siZes or Weights of coils 
needed to be Weighed. 
[0009] Certain portions of coil Weighing apparatuses in the 
past have also been susceptible to corrosion and deterioration. 
Steel coils have been produced from pickled, tempered, cold 
rolled, galvanized, and other types of steel. Additionally, the 
steel formed into steel coils may have been coated With other 
types of coatings and chemical treatments. The coatings and 
other chemicals used during the steel manufacturing process 
have contacted the components of prior steel coil Weighing 
systems. As a result, care had to be taken to protect past coil 
Weighing apparatuses from corrosion adding to the cost of the 
Weighing system. 
[0010] Other Weighing systems have emphasiZed the need 
to protect load cells from damage (see US. Pat. No. 5,739, 
478). Such past systems have required disengaging the load 
cells prior to placing an article to be Weighed on a Weighing 
platform. In this fashion, transitional or shock loads could be 
dissipated prior to engagement of the load cells. While this 
design may have protected the load cell from a shock load, 
these past systems added complexity and cost to the design 
and maintenance of the Weighing system. 
[0011] There continues to be a need for Weighing appara 
tuses With improved maintenance and operational costs. 
[0012] The disclosed steel coil Weighing apparatus com 
prises a base having a structure capable of supporting the 
Weighing apparatus and an article to be Weighed and having a 
base portion capable of contact With a load cell, a platform 
positioned above the base and having a platform portion 
capable of contact With a load cell, at least one load cell 
positioned betWeen a base portion and a platform portion 
capable of providing a signal corresponding to the Weight of 
an article to be Weighed, and at least one guide capable of 
aligning the base and the platform. 
[0013] Also disclosed is a method of Weighing a steel coil 
comprising assembling a steel coil Weighing apparatus, align 
ing the platform and the base, the alignment being accom 
plished by the guide, positioning a steel coil on the platform, 
receiving the signal provided by the load cell, and calculating 
the Weight of the steel coil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The present coil Weighing apparatus is described 
beloW With reference to the folloWing the draWings and ?g 
ures: 

[0015] FIG. 1 is a perspective vieW of a steel coil Weighing 
apparatus; 
[0016] FIG. 2 is an exploded vieW of the steel coil Weighing 
apparatus of FIG. 1; 
[0017] FIG. 3 is a front elevation vieW of the steel coil 
Weighing apparatus of FIG. 1; 
[0018] FIG. 4 is a side elevation vieW of the steel coil 
Weighing apparatus of FIG. 1; 
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[0019] FIG. 5 is a top vieW ofthe top portion ofthe base of 
FIG. 1; 
[0020] FIG. 6 is a section vieW along sectional line 6 of 
FIG. 5; 
[0021] FIG. 7 is a section vieW along sectional line 7 of 
FIG. 5; 
[0022] FIG. 8 is a perspective vieW of a coil scale system 
comprising tWo Weighing apparatuses. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0023] Referring generally to FIGS. 1 through 8, the 
present disclosure is a steel coil Weighing apparatus 10 
capable of Weighing a steel coil 12, or other articles. As shoWn 
in FIG. 1, the Weighing apparatus 10 has a base 20 and a 
platform 30 positioned above the base 20. At least one load 
cell 40 is operatively positioned betWeen the base 20 and the 
platform 30. Each load cell 40 may be attached to the base 20, 
the platform 30, orboth. Additionally, the Weighing apparatus 
10 may include at least one guide 50 capable of aligning the 
base 20 and the platform 30. 
[0024] The base 20, as shoWn in FIG. 1, has a top portion 22 
opposite a bottom portion 24. The base 20 may be solid or 
holloW, and may have internal supports, such as but not lim 
ited to internal base structure 25. The bottom portion 24 may 
be Wider than the top portion 22, and apertures 26 or other 
cut-outs or recesses may be provided for bolting or otherWise 
af?xing the base 20 to a ?oor or other structure. The base 20 
may be a raised platform as shoWn in FIG. 1 . Alternatively, the 
base may be other structural shapes capable of supporting the 
Weight of an article to be Weighed, such as the Weight of a 
steel coil. The base 20 may be constructed of steel, stainless 
steel or other suitable materials. The base 20 may be coated 
With a corrosion resistant coating, such as but not limited to 
paint or polymer coating, Zinc, Zinc alloy, or other suitable 
corrosion resistant coating. Additionally, the base 20 may be 
bolted or Welded to a ?oor or other supporting surface to keep 
the base stationary. Alternatively, the base 20 may be movable 
during operation. The base 20 may be an independent struc 
ture or may be integrated into another structure such as a ?oor, 
platform, or piece of machinery. 
[0025] The platform 30 is positioned above the base 20 and 
capable of supporting a steel coil 12 to be Weighed. The 
platform 30 may have a platform top portion 32 positioned 
above a platform bottom portion 34 . An access hole 36 may be 
provided through the top portion 32. The platform 30 is siZed 
to accommodate a steel coil to be Weighed. In one example, 
the platform 30 may be about 22 inches (about 56 centime 
ters) by about 35 inches (about 89 centimeters). As shoWn in 
FIG. 1, the platform top portion 32 may include a saddle 
capable of retaining a coil. The saddle may be a V-shaped 
saddle. Alternatively, the saddle may be u-shaped or have a 
concave surface. Alternatively, the platform top portion 32 
may be ?at. The platform 3 0 may be rigid, ?exible, or deform 
able under the Weight of a steel coil. Additionally, the plat 
form 30 may have a support structure betWeen the top and 
bottom portions of the platform. The platform 30 may be 
adapted to reduce bouncing or rolling of steel coil positioned 
on the platform. The platform top portion 32 may also include 
features to restrain a steel coil 12. The platform 30 may be 
constructed of steel, stainless steel or other suitable material 
and may be coated in a corrosion resistant coating, such as but 
not limited to paint or polymer coating, Zinc, Zinc alloy, or 
other suitable corrosion resistant coating. 
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[0026] Each load cell 40 may be positioned betWeen the 
base top portion 22 and the platform bottom portion 34. The 
load cell 40 may be a?ixed to the base top portion 22. Alter 
nately or in addition, the load cell 40 may be a?ixed to the 
platform bottom portion 34. We have found that af?xing one 
side of the load cells to either the base 20 or platform 30 and 
alloWing the opposite side of the load cell to remain unat 
tached provides additional load cell life. Alternately, a com 
pressive load cell may be used that is neither af?xed to the 
base nor the platform. 

[0027] In one example shoWn in FIGS. 3 though 7, the load 
cell 40 is attached to the platform bottom portion 34 using a 
threaded fastener or bolt 42 positioned through the platform 
bottom portion 34 and engaging a threaded hole 44 in the load 
cell. The load cell may include at least one loading surface 46 
or load button. The threaded hole 44 may be positioned 
through or be a part of the loading surface 46. The access hole 
36 may enable access to one or more of the bolts 42 for 
reducing time to replace or repair load cells. 
[0028] The load cell 40 may an analog or digital load cell. 
Alternatively, the load cell may be a strain gauge, electromag 
netic force senor or other type of Weight sensing device 
knoWn to those skilled in the art. The load cell 40 may be 
moisture protected and may be coated With a corrosion resis 
tant coating. The load cell 40 may be a loW pro?le load cell to 
reduce the overall height of the steel coil Weighing apparatus 
10. Additionally, the load cell may be con?gured to reduce 
inaccuracies caused by off-center or side loading. 
[0029] The coil Weighing apparatus 10 may include one 
load cell 40, or may have more than one load cell, such as tWo, 
or three or more. Multiple load cells 40 may be used to 
increase the measurement capacity of the Weighing apparatus 
10. Additionally, multiple load cells 40 may alloW for 
increased accuracy during the measurement of greater Weight 
articles. As shoWn in FIG. 2, a base top portion 22 is shoWn 
With three load cells 40. The load cells 40 may be in a non 
linear arrangement as shoWn in FIGS. 2 and 5. The non-linear 
arrangement of load cells may improve the accuracy of the 
measurement of a steel coil 12 because the non-linear 
arrangement of the load cells 40 may enable each of the load 
cells 40 to remain in contact With the platform bottom portion 
34 and the base top portion 22 as the platform 30 or base 20 
deforms. This may reduce or eliminate the need to shim the 
load cells as Was required With prior steel coil Weighing 
systems. Alternatively, the load cells 40 may be arranged in a 
roW. 

[0030] The capacity of the load cell 40 is one consideration 
in determining the measurement capacity of the Weighing 
apparatus 10. It may be desired to provide a measurement 
capacity greater than the Weight of the heaviest steel coil to be 
Weighed to provide a more robust apparatus. If a steel coil is 
dropped on the Weighing apparatus, the transitional or shock 
load experienced by the load cells may be greater than the 
Weight of the coil. Additionally, if a steel coil 12 rolls on the 
platform the load cell 40 may experience a force greater than 
the Weight of the steel coil. As an article being placed on the 
Weighing apparatus may not be exactly centered on the 
Weighing apparatus 10 as it is loWered onto the platform 30, 
shock loads may be generated by the article rolling or bounc 
ing upon the Weighing apparatus. The load cells 40 and guides 
50 may be selected accommodate the higher forces that may 
be experienced during this transitional period. In one 
example, the coil Weighed may be about 60,000 pounds 
(about 27,000 kilograms); hoWever, the capacity of the 
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Weighing apparatus may be selected as 150,000 pounds 
(about 68,000 kilograms) as determined by the ratings of the 
guide 50 and the load cell 40. 
[0031] The steel coil Weighing apparatus 10 may have one 
or more guides 50 having portions capable of aligning the 
platform 30 and the base 20. The guide 50 may be positioned 
betWeen the base 20 and the platform 30 such that When the 
Weighing apparatus is assembled the guide may align the 
platform 30 over the base 20. During assembly and use of the 
Weighing apparatus, the guide 50 enables the platform 30 to 
move in a direction along the guide. 
[0032] As shoWn in FIG. 2, the guide 50 may include a 
guide shaft 52 extending from the base and a guide sleeve 54 
capable of moving along the shaft. One of the guide shaft 52 
and guide sleeve 54 may be attached in a stationary position 
on the base 20, While the other is attached to the platform 30. 
In this Way, the guide shaft may be attached to the base 20 
While the guide sleeve 54 is attached to and moves With the 
platform 30. Alternatively, the guide sleeve 54 may be 
attached to the base 20 While the guide shaft 52 is attached to 
and moves With the platform 30. 
[0033] An aperture 28 may be positioned in the base 20, the 
platform 30, or both to provide a location for attachment of 
the guide 50. The guide sleeve 54 may be a?ixed in the guide 
aperture 28. In one alternate, the guide aperture 28 is formed 
to be the guide sleeve 54. The guide shaft 52 may be attached 
the base 20, or alternately the platform 30, using a fastener, 
such as but not limited to a roll pin 56, a snap ring or set collar 
58, screWs and/or bolts, Welding, other fasteners capable of 
retaining the guide shaft 52, or a combination thereof. The 
fastener may serve to stabiliZe the guide shaft 52 during 
operation of the Weighing apparatus. Additionally, the fas 
tener may retain the guide shaft 52 When the platform 30 and 
base 20 are disassembled for maintenance or repair. The 
length of the guide shaft 52 may be selected to operatively 
connect the base 20 and the platform 30. The length of the 
guide shaft 52 may also be selected so as to align the platform 
over the base 20 during assembly and operation of the Weigh 
ing apparatus. As shoWn in FIG. 3, a roll pin 56 or other 
fastener may be positioned through the internal base structure 
25 and through the guide shaft 52. Alternately or in addition, 
a snap ring or set collar 58 may be positioned around the guide 
shaft 52 and a?ixed to the base 20. The set collar 58 may be 
a?ixed to the base 20 using fasteners, a press ?t assembly, or 
other assembly method. Optionally, one or more grooves may 
be provided in the guide shaft 52 to engage the set collar 58. 
[0034] The guide 50 may include a bushing, a slide bearing, 
linear bearing, or other bearing structures. The guide 50 may 
utiliZe a polymer on bearing or sliding surfaces to reduce 
friction as the platform 30 is depressed during Weighing 
operations or being removed from the base. The guide shaft 
52 may have any suitable cross sectional shape, such as but 
not limited to circular, rectangular, t-shape, or other cross 
sectional shape capable of providing bearing surfaces. The 
guide shaft 52 may be made from suitable steel such as a 
stainless steel and may be corrosion resistant and capable of 
operating in the environment of the Weighing apparatus. The 
guide sleeve 54 may have bushings and/ or bearings capable of 
operably engaging the bearing surfaces of the guide shaft 52. 
[0035] In one example, four guides 50 may be used Where 
at least one guide is a precision guide and remainder of the 
guides are compensating guides. In this con?guration, the 
precision guide may restrict movement of the guide sleeve 54 
to substantially one direction along the guide shaft 52. The 
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precision guide may thus be used to maintain the vertical 
relationship betWeen the platform and the base. The precision 
guides reduce non-vertical forces being applied to the load 
cells 40. The precision guide may be a precision linear bear 
ing. The compensating guides restrict movement of the guide 
sleeve 54 to the direction along the guide shaft 52, but also 
alloW limited lateral movement to assist With absorbing and 
dampening shock and transitional loads. When a steel coil 12 
is placed on the platform 30 the coil may roll or bounce. The 
compensating guides may enable some lateral movement to 
accommodate the forces associated With this movement of the 
steel coil 12 to reduce damage to the load cells 40 and the 
Weighing apparatus 10. Additionally, the compensating 
guides may accommodate misalignment of the platform 30 
and base 20 during assembly so as to avoid binding of the 
guides 50 When the Weighing apparatus 10 is assembled. The 
compensating guides may be self-aligning or compensating 
linear bearings. 
[0036] The Weighing apparatus 10 may have at least tWo 
guides, Where at least one guide includes a precision linear 
bearing and at least one guide includes a self-aligning or 
compensating linear bearing. FIG. 2 illustrates a coil Weigh 
ing apparatus utiliZing four guides 50. Other con?gurations 
and numbers of guides 50 are also contemplated. The guides 
50 may be selected so that the guides can accommodate forces 
caused by a greater Weight than the Weight to be measured by 
the Weighing apparatus 10 to reduce the potential for damage 
to the guides during operation of the scale. Additionally, the 
guide 50 may be selected for ease of removing the platform 
from the base in a production environment. The guides 50 
may require periodic lubrication, or guides may be selected 
that do not require lubrication. 

[0037] As shoWn in FIG. 2, the coil Weighing apparatus 10 
may be disassembled by lifting the platform 30 such that at 
least a portion of the guide 50 disengages from the base 20. 
When the platform 30 is lifted from the base, the guide sleeve 
54 moves up the guide shaft 52 and disengages from the guide 
shaft When the guide sleeve reaches the end of the guide shaft, 
thereby alloWing the platform 30 to be removed. The disas 
sembly of the coil Weighing apparatus 10 may thus require 
less time than systems of the prior art. When the platform 30 
is disengaged from the base 20, both the load cells 40 and the 
guide 50 may be accessible for maintenance and repair. Fur 
ther, the load cells 40 may be changed to accommodate 
Weighing articles in a different load cell capacity. When the 
coil Weighing apparatus 10 is disassembled, the guide shaft 
52 may be changed to increase or decrease the travel of the 
guide sleeve 54 along the guide shaft as may be required in 
different operating environments. If necessary, the platform 
30 and the base 20 may be replaced separately further reduc 
ing the maintenance costs of the Weighing apparatus 10. 
Additionally, if the Weighing apparatus 10 is to be used With 
coils of different siZes or shapes, the platform 30 may be 
changed to accommodate the coil to be Weighed. 

[0038] The Weighing apparatus 10 may be reassembled by 
loWering the platform 30 such that the guide shaft 52 engages 
the guide sleeve 54 to operatively connect the platform 30 and 
the base 20. The guide shaft 52 or the guide sleeve 54, or both, 
may provide a lead-in taper to assist in aligning the platform 
30 over the base 20 during reassembly. The reassembly of the 
Weighing apparatus 10 may also therefore reduce the total 
required maintenance time and may increase the operational 
ef?ciency and utiliZation of the system. 
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[0039] Load cells 40 may be changed or removed Without 
fully disassembling the platform 30 from the base 20. The 
bolts 42 may be removed While the platform 30 is at rest over 
the base 20. Then, the platform may be lifted about 1 or 2 
centimeters to separate the platform 30 from the load cells 40, 
enabling the load cells to be removed. In this Way, the time to 
replace the load cell is reduced, thereby reducing doWntime 
and cost. 
[0040] Operation of the coil Weighing apparatus 10 may 
begin When an article, for example a steel coil 12, is posi 
tioned onto the platform 30. When a coil or other article is 
positioned upon the platform 30, the platform presses on the 
load cells 40. The load cells 40 generate a signal correspond 
ing to the Weight of the article, and the Weight of the article 
may then be calculated. In one example, a single load cell 40 
may be used and the Weight of the article calculated from that 
signal provided. In another example, three load cells 40 may 
be used and the Weight of the article may be calculated from 
the signals of the three load cells. Additionally, the Weight of 
the platform 30 may be subtracted from the Weight measured 
by the load cells 40 to determine the true Weight of the article. 
The Weight of the article may be calculated by a computer or 
other machine and used in a production process; hoWever, the 
Weight may also be simply presented for display to an opera 
tor. The coil Weighing apparatus 10 may also provide for 
temperature compensation to reduce errors in the calculated 
Weight of the article caused by expansion or contraction of the 
load cell. Temperature compensation may be a feature of the 
load cell 40 or may be performed through post-processing of 
the signal produced by the load cell. Additional compensation 
for temperature, vibration, or other environmental factors 
may also be performed. Methods for compensating for tem 
perature drift and other errors associated With Weighing 
articles are Well knoWn to those of skill in the art. 
[0041] One or more Weighing apparatuses 10 may be uti 
liZed in a coil Weighing system 5, as shoWn in FIG. 8. In one 
example, the Weighing system 5 may include tWo Weighing 
apparatuses 10 for Weighing a coil 12. A coil 12 may be 
transported to the coil Weighing system 5 by a coil Walking 
beam (not shoWn). The use of tWo coil Weighing apparatus 10 
may alloW the Walking beam to pass betWeen the tWo Weigh 
ing apparatus 10 before setting the coil onto the platforms 30. 
Further, the use of tWo Weighing apparatus 10 may also per 
mit the selection of less expensive load cells 40 and guides 50 
as the Weight of the article may be divided betWeen tWo 
scales. 
[0042] The coil Weighing system 5 may also include a 
selection of platforms 30. Different platforms 30 may be 
desired for measuring coils 12 of various siZes. A Weighing 
system 5 adapted to employ a variety of platforms 30 may be 
easily recon?gured for Weighing different coil siZes, thereby 
reducing change-over time of the system and reducing main 
tenance costs. The coil Weighing system 5 may also include a 
variety of load cells 40 for Weighing coils of different 
Weights. A coil Weighing system 5 adaptable to various com 
binations of coil Weight and siZe may reduce the operational 
and maintenance costs of such a system relative to past 
Weighing systems. The coil Weighing system 5 may further 
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include a computer, programmable logic controller, or other 
processor (not shoWn) or equivalent equipment for control 
ling the Weighing system and recording and/ or analyZing load 
cell signals and measurements. 
[0043] While the invention has been described With 
detailed reference to one or more embodiments, the disclo 
sure is to be considered as illustrative and not restrictive. 
Modi?cations and alterations Will occur to those skilled in the 
art upon a reading and understanding of this speci?cation. It 
is intended to include all such modi?cations and alterations in 
so far as they come Within the scope of the claims, or the 
equivalents thereof. 

1. A Weighing apparatus comprising: 
a base having a structure capable of supporting the Weigh 

ing apparatus and an article to be Weighed, and having at 
least tWo base portions capable of contacting a load cell; 

a platform positioned above the base and having at least 
tWo platform portions capable of contacting a load cell 
and readily removable from the base With minimal tools 
to enable removal of the load cells; 

at least tWo load cells each positioned betWeen at least one 
base portion and at least one platform portion and 
capable of providing a signal corresponding to the 
Weight of the article to be Weighed; and 

at least tWo guides offset from the load cells capable of 
aligning the base and the platform, each guide having a 
portion operably positioned on the base and a corre 
sponding portion operably positioned on the platform. 

2. The Weighing apparatus of claim 1, the platform includ 
ing a saddle capable of retaining a coil of steel. 

3. The Weighing apparatus of claim 1, at least one load cell 
being attached to a platform portion. 

4. The Weighing apparatus of claim 1, at least one load cell 
being attached to a base portion. 

5. The Weighing apparatus of claim 1, comprising at least 
three load cells. 

6. The Weighing apparatus of claim 5, Where the load cells 
are positioned in a non-linear arrangement. 

7. The Weighing apparatus of claim 1 Where at least one 
guide portion comprises a guide shaft attached to the plat 
form. 

8. The Weighing apparatus of claim 1 Where at least one 
guide portion comprises a guide shaft attached to the base. 

9. The Weighing apparatus of claim 1 Where at least one 
guide portion comprises a guide shaft and at least one portion 
comprises a guide sleeve capable of aligning the platform and 
the base. 

10. The Weighing apparatus of claim 1, Where at least one 
guide comprises a linear bearing. 

11. The Weighing apparatus of claim 1, comprising at least 
one guide having a precision linear bearing and at least one 
guide having a self-aligning linear bearing. 

12. The Weighing apparatus of claim 11, comprising four 
guides, Where one guide comprises a precision linear bearing 
and three guides each comprise a self-aligning linear bearing. 

13-17. (canceled) 


