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Suitability of Equipment – Interpreting and Applying NIST Handbook 44 General Code Paragraph G-UR.1.1.

By Tina G. Butcher

When applying the General Code of NIST Handbook 44 (HB 44), weights and measures officials and industry representatives frequently struggle to uniformly interpret and apply many of the paragraphs in this and other codes of HB 44.  While the requirements are intentionally broad to allow maximum flexibility for officials and industry to address individual applications, the broad language sometimes leads to disagreements and even confusion about its intent and sometimes leads to inconsistent application of the criteria from inspector to inspector.

With this edition of the Weights and Measures Quarterly, the WMD will begin a series of articles written to assist weights and measures officials and industry representatives address the general subject of “suitability” as it applies to weighing and measuring devices.  The first article in the series will begin with this article on the general topic of suitability as well as an article on “computing capability” on computing scales (see page 7, “Computing Capability of Mechanical Retail-Computing Scales”).  In future editions of the Weights and Measures Quarterly will address other aspects of assessing the suitability of weighing or measuring equipment.  This series will not attempt to cover every aspect of suitability or to address every requirement in HB 44 relative to suitability, but rather to address the areas that seem to be creating the most significant numbers of questions in the weights and measures community.  With that in mind, if the series doesn’t answer all your suitability questions, we would like to hear from you; we may use your question as the basis for a future article.

As you read this series, you will undoubtedly notice some redundancy in the citation of specific requirements in HB 44 or in the statement of certain principles.  We believe repeating certain text is necessary so that the articles may stand alone, and we have made an effort to reduce duplication where possible.

Suitability — Overview. 

NIST WMD receives many inquiries with regard to the interpretation and application of “suitability” criteria in H44.  Some criteria, such as the General Code paragraph G-UR.1.1. Suitability of Equipment, are very broad, leaving the assessment of what constitutes a suitable device for a given application to be made on a case-by-case basis.  Other criteria such as General Code paragraph G-UR.1.3. Liquid-Measuring Devices are very specific and dictate absolute limits on a particular parameter such as the maximum division size for various applications.  Still other paragraphs such as Scales Code paragraph UR.3.1. Recommended Minimum Load outline specific suitability criteria, but only “recommend” rather than “require” its use.

H44 General Code paragraph G-UR.1.1. (see below) gives us examples of device parameters that can affect the suitability of a device for a given application: weighing capacity (for weighing devices), computing capability (for computing devices); rate of flow (for liquid-measuring devices); character, number, size, and location of indicating or recording elements; and the value of the device’s smallest unit and unit prices to name a few.  It is important to note that these examples are not all encompassing, and the inspector and device owner must not limit their thinking to only these factors when determining whether or not a device is suitable for a given application.  There may be other aspects of a device or its use or installation that affect its suitability in a particular application.  Likewise, scenarios and marketplace applications may arise which have not yet been envisioned by the inspector or device user and are, therefore, not adequately addressed in the examples given in G-UR.1.1. nor in any specific code requirement.  It is for these reasons that, while requirements may be added to specific codes to address common suitability issues for particular device types, it is unlikely that the need for a General Code paragraph such as G-UR.1.1. will ever be eliminated entirely.  It is anticipated that the inspector and device user will always need a broad paragraph to provide flexibility in assessing the appropriate selection and use of a device for a given application.

	GUR.1.1.  Suitability of Equipment. – Commercial equipment shall be suitable for the service in which it is used with respect to elements of its design, including but not limited to its weighing capacity (for weighing devices), its computing capability (for computing devices), its rate of flow (for liquid-measuring devices), the character, number, size, and location of its indicating or recording elements, and the value of its smallest unit and unit prices.

(Amended 1974)


General Code Paragraph G-UR.1.1

Assessing Suitability.

So, where does an inspector, a device user, or a device salesperson start in deciding whether or not a device is suitable for a given application?

Communication.  First, one of the most important aspects of assessing suitability is communication.  Selecting a suitable device for an application requires good communication on the parts of all parties, including the salesperson, the device user, and the regulatory authority, preferably before a weighing or measuring device is installed in a commercial application.  This is particularly true when significant installation costs are involved.  The economic impact of finding out that a device is not suitable for an application after it is installed is not in anyone’s best interest.  The salesperson and device owner need to not only understand the requirements in HB 44, but they also need to be aware of any unique jurisdictional policies that might apply.  Likewise, the regulatory authority must ensure that any such policies are clearly outlined and consistently interpreted and applied by their inspection staff.

NIST Handbook 44 Requirements.  With regard to the requirements in HB 44, a good place to start is by applying G-UR.1.1.  In fact, the examples given in the requirements even prompt you to ask the following questions about an application:

Can the device weigh or measure up to the amounts commonly sold?  For a scale, is the capacity sufficient for the loads being weighed?  Does the user have difficulty physically fitting loads on the load-receiving element?  (For example, if the load-receiving element is not large enough to hold the vehicle or commodity being weighed, the device is not suitable.)  For scales or measuring devices, is the device being consistently used only in a portion of its weighing or measuring range, and, if so, is that how the manufacturer intended or designed the device to be used?

For liquid-measuring devices, is the flow rate of the application matched to the device selected?  Is the flow rate of the application below or above the minimum or maximum flow rates marked on the device?  The manufacturer of the measuring device has designed the device to work accurately and continue to work accurately in normal service within the marked flow rates.

Can the device compute the total price for any transaction for which the device is being used?  Is the total price for any transaction greater than what the device can compute?  For example, if a gas pump will only calculate to $99.99 before “rolling over,” is it being used for sales that exceed that amount?  If it is, the device is not suitable.

Can the device be set to any unit price for which products are offered for sale?  For example, if a scale can only compute total prices up to $0.59/lb, is it being used to sell products above that unit price?  If it is, the device is not suitable.

Are the indications clear and readable?  Are they of a size, shape, and character that the customer can understand and see them from a reasonable customer position?  Can the customer and the user readily view and understand the indications?  General Code paragraph G-S.5.1. (General Indication and Recording Elements) requires that a device’s indications be clear and readable and G-UR.3.3. (Position of Equipment) requires the device be positioned so the indications can be read and see the measurement process from a reasonable customer position.  G-UR.1.1. asks the inspector to assess whether the indications will be clear and readable if installed and used in a given application.  It is also important that the inspector, the salesperson, and the device user put themselves in the place of the customer when making these assessments; remember that weights and measures officials and device operators are accustomed to reading and interpreting device indications, but the average customer is not.  Customers should be able to observe all aspects of the weighing or measuring process so they can understand the transaction.

Are there other General Code or Specific Code requirements that would apply?  For example, General Code G-UR.1.3. specifies the minimum delivery size for liquid measuring devices.  And Scales Code paragraph UR.1.2. Grain Hopper Scales specifies the minimum number of scale divisions for Class III hopper scales used for weighing grain.

Other Guidance and Information.  In some cases, jurisdictions may establish policies which will provide additional guidance to the inspector in applying the suitability criteria for a specific device type.  Other sources include, but are not limited to NIST WMD and other technical training resources; Weights and Measures Quarterly articles and other technical resources; interpretations of the NCWM Specifications and Tolerances Committee regarding the intent of a particular paragraph in HB 44; the application information in National Type Evaluation Program (NTEP) Certificates of Conformance; interpretations of the National Type Evaluation Technical Committee Sectors; and information from the device manufacturer about the intended application for the device.

Summary.

Assessing suitability requires that one ask questions such as those outlined above; consider requirements in the specific device codes; consider past interpretations made by the NCWM Specifications and Tolerances Committee; and consider jurisdictional policies that may apply.  Assessing suitability also requires good judgment on the part of the inspector, salesperson, manufacturer, and device user to ensure the consistent and proper application of these requirements and policies for each application. 

Selecting a suitable device for a given application will increase the likelihood that:  (1) weighing or measuring operations made with the device will be accurate; (2) the impact of inaccuracies that exist in the weighing or measuring process will be minimized; (3) the customer and the operator will be able to read and understand the device indications and readily observe the weighing or measuring process; (4) any calculation of total price by the device will be done accurately; and (5) the weighing or measuring device will continue to provide accurate measurements for the service in which it is being used.  Consequently, selecting the right device for the application is in everyone’s best interest.

We hope that this series of articles will assist the inspectors, device sellers, and device owners in interpreting and applying the suitability criteria in HB 44.  We will try to focus future articles on specific topics of suitability in an effort to provide additional guidance and insight for the inspector and device user to consider.  We also hope that this series might prompt inspectors, manufacturers, salespeople, and devices users alike to consider whether or not adding additional specific requirements to the current HB 44 would improve the uniformity and application of suitability criteria.

If you have questions about this article, please contact Tina Butcher by e-mail at tbutcher@nist.gov or by telephone at 301-975-2196.
PAGE  
2

