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PREFACE

On 30 June 2010 the uniform test procedures (i.e. relevant NMI V documents) were deemed
to be national instrument test procedures (NITPs) for the purposes of section 18GG of the
National Measurement Act 1960 (Cth).
In 2011 the NITPs were renumbered to better align the numbers with the classes of pattern
approval and servicing licensee. As a result this document (NMI V 15) became NITP 4.4.
The only changes that have been made to the latest edition of this document are it has been
rebranded, renumbered, renamed and its cross-references have been updated. In all other
respects it is identical with NMI V 15.
NMI’s Chief Metrologist has determined that NITP 4.4 contains the test procedures for the
verification of lubricating oil measures.
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EXPLANATION OF TERMS

For explanations of other terms see General Information for Test Procedures.
Adjustment

Alteration of the measurement parameters to bring the instrument within the allowable MPEs
for an instrument in use.
Calibration

The set of operations that (under specified conditions) establishes the relationship between
the indicated or nominal value of an instrument and the corresponding known value of the
measured quantity.
Certification

The examination of an instrument by a certifier (the holder, or an employee of the holder, of
a servicing licence) in order to mark the instrument indicating that it conforms with the
relevant test procedures.


Initial certification is the certification of a new instrument by a certifier, which does not
bear a verification or certification mark and has never been verified or certified before.



Subsequent certification is any certification of an instrument by a certifier because the
mark is no longer valid due to such reasons as:
 repairs or adjustments have been made that affect metrological performance; or
 the mark has been defaced or removed.

In-service Inspection

The examination of an instrument by an inspector or certifier to check that:
 the verification or certification mark is valid; and
 the errors do not exceed the MPEs permitted for in-service inspection.
In-service inspection does not permit the instrument to be marked with a verification or
certification mark.
Verification

The examination of an instrument by an inspector in order to mark the instrument indicating
that it conforms with the relevant test procedures.


Initial verification is the verification of a new instrument by an inspector, which does not
bear a verification or certification mark and has never been verified or certified before.



Subsequent verification is any verification of an instrument by an inspector because the
mark is no longer valid due to such reasons as:
 repairs or adjustments have been made that affect metrological performance; or
 the mark has been defaced or removed.



Re-verification is the examination of an instrument by an inspector to check that:
 the verification or certification mark is valid; and
 the instrument has not been modified in any way since verification or certification;
in order to mark the instrument indicating that it conforms with the relevant test
procedures.

iv

1.

SCOPE

4.

NITP 4.4 describes the test procedures for
the verification, certification and in-service
inspection of lubricating oil measures to
ensure that they measure to within the
maximum permissible errors specified in the
National Measurement Regulations and that
they comply with the certificate of approval.
Refer to general certificates of approval
4/2/0 and 4/2/0/A for all the metrological
and technical requirements for lubricating
oil measures. All measures must comply
with the relevant Trade Measurement Act
and Regulations.

(a) An appropriate reference standard
of measurement, namely a suitable
volumetric measure for delivering
a known volume of water.
(b) A suitable burette or pipette.
5.

A supply of town water
(see Appendix F).

6.

A suitable test area with ample
background light and at a convenient
height to ensure that the capacity line
of the measure is readily discernable.

7.

Current Regulation 13 or Regulation
80 certificates for all reference
standards of measurement.
Uncertainties must be in accordance
with the National Measurement
Regulations and not greater than onethird of the maximum permissible error
of the measure being tested. Consult
the licensing authority for more
information.

8.

Test report (see Appendix A).

3.

VISUAL INSPECTION

Two test methods are described for
lubricating oil measures:
 the gravimetric method (see
clause 4.3); and
 the volumetric method (see
clause 4.4);
Batch testing by the gravimetric method is
the only practical method for batch testing
lubricating oil measures, taking into
consideration the size of the test proportion
(see Appendix D). Individual measures
may be tested either volumetrically or
gravimetrically.

For volumetric testing:

These test procedures supersede Test
Procedure No 12. Lubricating Oil
Measures, first edition, May 1990.

Visually inspect the measure and record
details of the required data and
characteristics of the measure on the test
report.

2.

EQUIPMENT

3.1 Required Data

1.
2.

Certificate of approval.
Batch test histograms detailing results
of tests performed by or on behalf of
the manufacturer or importer (batch
testing only).
For gravimetric testing:
(a) Appropriate reference standards of
measurement as follows:
 standard test masses;
 a weighing instrument suitable
for determining the mass of a
measured volume.

1.

Test report reference number.

2.

Date of test.

3.

Type of test: verification, certification
or in-service inspection (for in-service
inspection ensure that the verification/
certification mark is in place).

4.

Name of owner/user.

5.

Address of owner/user.

6.

Name of submittor of the measures.

7.

Address where the measures are
located.

8.

Manufacturer’s identification.

9.

Mould number or batch number.

3.

(b) A suitable pipette.
(c) A suitable thermometer.

12/2011

1 of 13

NITP 4.4, v1

11. Is the capacity line located not less
than 10 mm and not more than 15 mm
from any properly attached top or
spout?

10. Batch test mark.
11. Certificate of approval number.
12. Capacity or capacities.
13. Total number of measures in each
batch for testing.

12. Is an arrow marked on the measure
vertically upwards and the tip of which
is not more than 5 mm below the
capacity line?

14. Number of measures of each
denomination selected for testing.

13. Does the measure bear the following
statement ‘fill to line indicated by
arrow’?

15. The identification code applicable to
the batch to be tested.
16. The verification or certification mark
(only required for re-verification and
in-service inspection).

14. Is the space between the line and the
top or spout free of letters, numbers,
marks and lines?

3.2 Characteristics of the Measure

1.

Does the measure comply with its
certificate of approval?

2.

Are all mandatory descriptive
markings clearly and permanently
marked or moulded on the measure in
the prescribed location?

3.

4.

The following series of test procedures
determine if the measures meet the
requirements.
Each test procedure is explained as a
discrete test. However tests can be
combined to expedite the testing procedure.
A suggested sequence for testing is shown
in clause 5.

Is the measure made from a clear,
colourless glass or plastic material?
Note:

Any plastic material shall have
the same properties as glass.

4.

Is the measure unbroken and free of
defects?

5.

Is the measure clean?

6.

Does the measure stand firmly on its
base?

7.

Is the capacity line in a horizontal
plane?

8.

Is the measure of a capacity permitted
in the certificate of approval?

9.

Are correct units used for the capacity?

4.1 Accuracy



The maximum permissible error shall
not exceed the limitation of error
specified in Table 1 or as specified in
the certificate of approval.



If 2% or more of a batch is found to be
incorrect, the whole of the batch being
submitted for verification or
certification is rejected.
Table 1

10. Does the capacity line:
(a) completely encircle the measure;
or
(b) consist of two lines, diametrically
opposed, not less than 50 mm
long?

12/2011
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Capacity (mL)

Maximum permissible
error (mL)

500

+20

1000

+30
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4.2 Batch Testing

The gravimetric method should be used for
batch testing measures. Select a test
proportion of measures in accordance with
Appendix D.

7.

Make use of a pipette to achieve the
correct level.

8.

Record the mass of the filled measure
(m 2 ).

9.

Calculate the mass of the water
designated by the difference (m 2 - m l ),
expressed as millilitres.

Measures in batches of 200 or less should
not be batch tested.
Where the measures are not accompanied
by a histogram detailing the results of the
tests made by or on behalf of the
manufacturer or importer concerned, the
batch of measures being submitted will not
be verified or certified.

Where the tare device is used in step
5(b) the mass of the water will be the
mass m 2 expressed as millilitres.
10. Remove the measure from the load
receptor.
11. Calculate the volume of the water
according to Appendix E.

4.3 Gravimetric Test Method

1.

Install the weighing instrument in a
suitable area with ample background
light and at a convenient height to
ensure that the capacity line of the
measure is readily discernible.

2.

Test the weighing instrument
according to the relevant test procedure
appropriate to its type and class in
accordance with NITP 6.1 to 6.4.

3.

Determine the temperature of the water
(oC).
Note: The observed temperature of
the water should be monitored
throughout the tests, as the
density of the water will vary as
the temperature of the water
changes.

13. From the histogram, calculate the mean
capacity and the standard deviation for
the measures tested.
Compare these results with those
shown on the histogram prepared by
the manufacturer or the submittor.
14. Calculate the percentage of the batch
of measures that meets the accuracy
requirement and determine whether the
batch has passed or failed.

4.

Place the measure on the load receptor
of the weighing instrument.

5.

Either:
(a) record the mass (m 1 ) to an
accuracy of 0.1 g or better; or
(b) where the weighing instrument is
fitted with a taring device, activate
the tare (m 1 = 0).

6.

12. Either:
(a) record the volume on a histogram
(see Appendix B); or
(b) for individual measures record any
variation between the volume of
water in the measure and the
capacity of the measure.

4.4 Volumetric Test Test Method

Fill the measure with water to its
capacity line.

Where measures are not batch tested,
individual measures may be tested by the
gravimetric method as outlined in clause
4.3 or by the volumetric method as follows:
1.

Wet the inside of the measure with
water.

2.

Drain measure for 30 seconds and
place the wetted measure on a level
adjustable stand with the capacity line
at eye level.

Note: The measurement of capacity
shall be taken as being when the
bottom of the meniscus coincides
with the top of the marked line.
12/2011
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3.

Deliver a quantity of water, equal to
the nominal capacity of the measure,
into the measure.

11. Determine whether the measure(s) has
passed or failed.

4.

With the aid of a burette or pipette,
determine any variation between the
volume of water in the measure and the
capacity of the measure.

5.

Record any variation between the
volume of water in the measure and the
capacity of the measure.

13. Carry out anything else you need to do
to complete the procedure. This may
include stamping the measure (for
more information on stamping see
General Information for Test
Procedures).

6.

Determine whether the measure has
passed or failed.

5.

SUGGESTED SEQUENCE FOR
TESTING PROCEDURES

1.

Determine the appropriate test to be
conducted.

2.

Make sure any electronic instrument
has been allowed to warm up for about
half an hour.

12. Complete the test report.

APPENDIX A. TEST REPORT

Appendix A contains a test report form to
record or check the following information:
 required data;
 checklist for characteristics;
 test results.
See Appendix B for a histogram form.

3.

In respect to gravimetric tests ensure
that the weighing instrument to be used
is tested in accordance with NITP 6.1
to 6.4.

4.

Check the certificate/s of approval for
any additional tests required under test
procedures in the certificate/s of
approval.

Although the format of the test report may
vary according to the individual needs and
requirements of trade measurement
authorities and licensees, the following test
report contains the minimum amount of
information that must be recorded.
If the certificate of approval requires
additional tests, attach pages that record the
results of these tests.
Number each page of the test report in the
style shown at the top of each page.

5.

Visually inspect the measures to be
tested and make a note of the
metrological characteristics.

6.

Conduct the accuracy test. Use either
the volumetric method or the
gravimetric method.

7.

Record the results.

8.

Carry out any calculations.

9.

Complete any documentation including
histograms.

10. Conduct any additional tests that are
required to complete the testing
including if necessary any additional
testing required by the certificate/s of
approval.
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Test Report for Lubricating Oil Measures

Test report reference number ............................................. Date of test ................................................
Type of test (tick one)

 Verification

 Certification

 In-service inspection

For in-service inspection record the verification/certification mark......................................................
Name of owner/user/submittor ..............................................................................................................
Address of owner/user/submittor ...........................................................................................................
Name of contact on premises .................................................................................................................
Address where the instrument is located................................................................................................
Description of the measure ....................................................................................................................

Manufacturer’s identification
Mould number or batch number
Batch test mark
Certificate of approval number
Capacity (mL or L)
Total number of measures in each batch for testing
Number of measures selected for testing
The identification code applicable to the batch to be tested
The verification or certification mark (only required for reverification and in-service inspection)
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Characteristics of the Measure

Does the measure comply with its certificate of approval?

yes/no

Are all mandatory descriptive markings clearly and permanently marked or
moulded on the measure in the prescribed location?

yes/no

Is the measure made from a clear, colourless glass or plastic material?
Note: Any plastic material shall have the same properties as glass

yes/no

Is the measure unbroken and free of defects?

yes/no

Is the measure clean?

yes/no

Does the measure stand firmly on a level base?

yes/no

Is the measure of a capacity permitted in the certificate of approval?

yes/no

Are correct units used for the capacity?

yes/no

Does the capacity line: (a) completely encircle the measure; or (b) consist of two
lines, diametrically opposed, not less than 50 mm long?
Is the capacity line located not less than 10 mm and not more than 15 mm from
any properly attached top or spout?

yes/no
yes/no

Is an arrow marked on the measure vertically upwards and the tip of which is not
more than 5 mm below the capacity line?

yes/no

Does the measure bear the following statement ‘fill to line indicated by arrow’?

yes/no

Is the space between the line and the top or spout free of letters, numbers, marks
and lines?

yes/no

Overall Test Result for Measures Tested Individually

Total number of measures passed
Total number of measures failed

/

/
Date

12/2011
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APPENDIX B. HISTOGRAM FORM
Lubricating Oil Measures

Contact name
Name of owner/user
Address of owner/user
Number of measures submitted

Sample size

Maximum permissible error range
Nominal capacity
Actual capacity (mL)

Frequency (occurrences)

Number

Total number of measures tested
Number of measures correct

%

Mean capacity of sample measures tested (mL)
Standard deviation of sample measures tested
Pass



Fail



Batch test result
/

/
Date

Inspector

Note: The temperature of the water should be monitored throughout the tests, as the density of the
water will vary as the temperature of the water changes.
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APPENDIX C. EXAMPLE HISTOGRAM
Lubricating Oil Measures

Contact name
Name of owner/user
Address of owner/user
Number of measures submitted

450

Sample size

Maximum permissible error range

80

480 to 520 mL

Nominal capacity

500 mL

Actual capacity (mL)
511.5
512.0
512.5
513.0
513.5
514.0
514.5
515.0
515.5
516.0
516.5
517.0
517.5
518.0
518.5
519.0
519.5
520.0

Frequency (occurrences)

Number

111111
11111
111111111
111111
1111111
1111111111
1111
11111
111
111
1111
1111111
111
1
111
11
1
1

6
5
9
6
7
10
4
5
3
3
4
7
3
1
3
2
1
1

Total number of measures tested
Number of measures correct

80

100

Mean capacity of sample measures tested (mL)



%

514.63

Standard deviation of sample measures tested
Pass

80

2.24
Fail



Batch test result
/

/
Date

Inspector

Note: The temperature of the water should be monitored throughout the tests, as the density of the
water will vary as the temperature of the water changes.
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APPENDIX D. TEST PROPORTION
From Regulation 16 of the Trade Measurement (Measuring Instruments) Regulations

Batch or lot size

Test proportion

201 to 280

50

281 to 500

80

501 to 1 200

125

1 201 to 3 200.

200

3 201 to 10 000

315

10 001 to 35 000

500

35 001 to 150 000

800

150 001 to 500 000

1 250

500 001 and over

2 000

Note 1: Batches of 200 or less should not be tested by the batch testing method.
Note 2: The size of the test proportion comparable with the sampling procedures in the
standard of Standards Australia.
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APPENDIX E. CONVERSION FROM MASS TO VOLUME

To determine the capacity of the measure record the temperature and the mass of the water in the
measure as described in the test procedure.
By reference to Appendix G determine the density of the water at the observed temperature.
To calculate the capacity of the measure, divide the mass by the density of the water at the observed
temperature. The result is the capacity of the measure at the observed temperature.
Example
The mass of the water in a 500 mL measure when filled to its capacity is 516.2 g and the observed
temperature is 25.4oC. Calculate the capacity of the measure.
Mass of water

= 516.2 g

Observed temperature of water

= 25.4oC

Density of water at 25.4oC

= 0.996 942 g/mL

o

Volume of water at 25.4 C

= 516.2 / 0.996 942
= 517.783 4

i.e. capacity of the measure

= 518 mL

The change in capacity of the measure due to cubical thermal expansion together with the effect of
air buoyancy is minimal and need not be considered; therefore the capacity can be taken to be
correct at 20°C.
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APPENDIX F. DENSITY OF TOWN WATER

When testing measures for accuracy, the ideal situation would be to use distilled water and to apply
a correction based on the table in Appendix G. However, as the use of distilled water is not always
practicable, considering the number of measures being tested, recourse must be had to town water.
Experience has shown that in the major Australian centres the effect of dissolved salts and other
impurities in the town water supply is such as to increase the density of the water by about one part
in five or ten thousand above that of pure water. It follows then that the volumes calculated, when
town water is used, will be in error (in excess) by an amount proportional to the increase in density.
If V 1 is the volume calculated using town water with a density of p l the true volume would be given
by the formula:
V = V1 x p / p1
where p is the density of pure water at the same temperature.
As a precision better than one part in five thousand is not required the density of the town water
need not be determined and town water may be used instead of distilled water. However,
corrections for temperature may be required.
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APPENDIX G. DENSITY OF WATER
National Measurement Act 1960
Determination by the National Standards Commission
(now known as the National Measurement Institute)
Recognised-value Standard of the Density of Water

In pursuance of paragraphs 8A(1)(a) and (b) of the National Measurement Act 196 the magnitude of
the density of water d t at a temperature t and a mean pressure p shall be a recognised-value standard
of measurement, provided t lies within the range 0°C to 40°C and p lies within the range 2  104 Pa
to 106 Pa.
For the purposes of this Determination:
(a) When p is 101 325 Pa and t is one of the temperatures listed in Table 2 the magnitude of the
density in kg.m-3 is as stated in the table, which is derived from the following formula:
d t = 999.972 – (t – 3.984 9)2 / 506.603 12  (t + 286.460 1) / (t + 67.760 1)
where d t is the density in kg.m-3 and t is the temperature in °C;
(b) When p is 101 325 Pa and t is between two adjacent values of temperature listed in the attached
table then the magnitude of the density in kg.m-3 shall be determined from the table by linear
interpolation;
(c) When p differs from 101 325 Pa the magnitude of the density in kg.m-3 as stated in the attached
table or derived there from in accordance with the above linear interpolation shall be
algebraically increased by an amount equal to:
(5.061 9 – 0.030 9 t + 0.000 361 4 t2)  10-7(p – 101 325); and
(d) If the value of t used in the attached table and the above equations does not differ from the true
mean temperature of the water by more than 0.1°C, if the value of p used in the equation does
not differ from the true mean pressure within the water by more than 1 000 Pa, and if impurities
in the water do not exceed 1 part in 105 by mass, the chance is not more than one in one
hundred that the density so ascertained differs from the true density by more than 0.05 kg.m-3.
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Table 2. The density of water in kilograms per cubic metre as a function of the
temperature in degrees Celsius
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