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Preface 
 
This Dictionary of Weighing Terms is a comprehensive practical 
guide to the terminology of weighing for all users of weighing 
instruments in industry and science. It explains more than 1000 
terms of weighing technology and related areas; numerous 
illustrations assist understanding. The Dictionary of Weighing 
Terms is a joint work of the German Federal Institute of Physics 
and Metrology (PTB) and METTLER TOLEDO, the weighing 
instruments manufacturer. Special thanks go to Peter Brandes, 
Michael Denzel, and Dr. Oliver Mack of PTB, and to Richard 
Davis of BIPM, who with their technical knowledge have 
contributed to the success of this work.  
The Dictionary contains terms from the following fields: 
fundamentals of weighing, application and use of weighing 
instruments, international standards, legal requirements for 
weighing instruments, weighing accuracy. An index facilitates 
rapid location of the required term. 
The authors welcome suggestions and corrections at 
www.mt.com/weighing-terms.  
 
Braunschweig (DE) and Greifensee (CH),  
The Authors    Summer 2009 

 
 

Foreword  
 
Since its founding in 1875, the International Bureau of Weights 
and Measures (BIPM) has had a unique role in mass metrology. 
The definition of the kilogram depends on an artefact conserved 
and used within our laboratories. The mass embodied in this ar-
tefact defines the kilogram, and this information is disseminated 
throughout the world to promote uniformity of measurements. 
Although the definition of the kilogram may change in the rela-
tively near future, reflecting the success of new technologies and 
new requirements, the task of ensuring world-wide uniformity of 
mass measurements will remain.  
But uniformity is not achieved through standards alone. In all 
areas of metrology, we seek a common language for referring to 
the apparatus we use, the rules we follow and the results we 
present. The field of mass metrology, or weighing, is vast and 
few of us have the time to become expert in all its areas. The 
Dictionary of Weighing Terms, with more than 1000 entries, will 
help bring clarity to this important area of metrology.  
 
Dr R.S.Davis 
Head, Mass Section    Summer 2009 
BIPM  
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Directive	 21
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accuracy, medium	 24
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adjusting cavity	 25
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adjustment weight	 26
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air density	 29
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application module	 33
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ATEX	 35
ATEX 137 Directive	 35
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auto-zero	 35
autocal	 35
automatic adjustment	 36
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instrument	 36
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continuous weighing	 36
automatic instrument for  
discontinuous weighing	 37
automatic rail scale	 37
automatic release	 37
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axis of action	 38
axle-load scale	 39
B	 41
baby scale	 41
back-weighing	 41
balance	 41
balance beam	 41
balance for measuring surface  
tension	 41
bar code	 41
bar weight	 41
base price	 41
bathroom scale	 41
beam balance	 42
beam load cell	 42
bearing	 42
bed scale	 42
below-the-balance weighing	 42
belt loading	 42
belt weigher	 42
belt-conveyor scale	 43
bench scale	 43
Béranger scale	 43
BEV	 44
bias	 44
bidirectional interface	 44
BIML	 44
bin scale	 44
BIPM	 44
Borda weighing method	 45
Bouguer anomaly	 45
bridge	 45
bridge scale	 45
bubble level	 46
buoyancy	 46
buoyancy force	 46
burette	 46
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calibration	 49
calibration laboratory meeting  
ISO 17025	 49
calibration service	 49
calibration weight	 49
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carat, metric	 50
cash register systems	 50
catch weigher	 50
CE mark	 50
CE marking for EC verification	 50
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center of gravity	 51
certificate of conformity	 51
certified computer	 51
certified PC	 51
characteristic curve	 51
characteristic curve of a load cell	 52
characteristic curve of a weighing  
instrument	 52
checkout scale	 52
checkweigher	 52
CIPM	 52
circular level indicator	 52
classify according to mass, to	 52
coarse dispensing	 52
coarse display	 52
coarse feed	 53
coarse range	 53
coarse weighing	 53
coefficient of variation	 53
combination scale	 53
combined error	 53
combined rail car and road vehicle  
scale	 53
commercial scale	 53
commercial weight	 53
comparator balance	 54
compensation coil	 54
compensation current	 54
compensation principle	 54
compression column load cell	 54
compression weighing cell	 54
compulsory verification	 54
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confidence interval	 54
confidence level	 54
configuration	 55
connecting hanger	 55
connecting lever	 55
constructional requirements	 55
control chart	 55
control limit	 55
control unit	 55
conventional mass	 55
conventional scale interval	 56
conventional value	 56
conversion factor	 56
converter	 56
conveyor belt weigher	 56
Coriolis mass counter	 57
correction for air buoyancy	 57
counter	 57
counter scale	 57
counterpoise weight	 57
counting device	 58
counting scale	 58
coverage factor (k)	 58
coverage interval	 58
crane scale	 58
creep error	 59
cross-flexed bearing	 59
cross-flexed spring joint	 59
ct	 59
current balance	 59
customer keys	 59
cylindrical weight	 59
d	 61
D/A converter	 61
damping	 61
damping device	 61
damping systems	 61
data bus	 62
data concentrator	 62
data matrix code	 62
data memory	 62
data plate	 62
data storage device	 63
data transmission	 63
dead load	 63
decimal balance	 63
declaration of compatibility	 64

declaration of conformity	 64
deflection balance	 64
deflection weighing device	 64
degree of protection (IP)	 64
degrees of protection provided by  
enclosures	 64
Delta Range balance	 65
DeltaRange (DR)	 65
DeltaTrac	 65
denier	 65
denier balance	 65
densitometer	 65
density	 66
density balance	 66
density determination	 66
density determination set	 69
density of air	 69
density of water	 69
descriptive markings	 69
design and function of a  
mechanical balance	 69
design and function of an electro- 
dynamic balance	 70
design and function of an electro
mechanical weighing instrument	 71
Design Qualification	 73
desorption	 73
Deutscher Kalibrierdienst	 73
deviation	 73
dial weight	 73
dial weight balance	 73
dial weight combination	 73
dialing step	 73
dialysis scale	 74
diet scale	 74
differential eccentric load	 74
differential linearity deviation	 74
differential nonlinearity	 74
differential weighing	 74
digit	 75
digital data processing device	 75
digital device	 75
digital display	 75
digital filter	 75
digital interval	 75
digital printout	 75
digital-analog converter	 76
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Gaussian distribution	 103
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lever	 129
lever arm	 130
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load receptor	 132
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data	 134
low-resolution	 134
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magnetic damping	 137
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Maintenance Qualification	 139
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mass comparator	 139
mass comparison	 140
mass counter	 140
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mass standard	 140
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in service	 141
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8

maximum permissible mass  
difference	 142
maximum rated load	 142
maximum safe load	 142
maximum tare	 142
maximum tare effect	 142
mean sample value	 142
mean value	 142
mean value trace	 143
measurand	 143
measurement bridge	 143
measurement cylinder	 143
measurement deviation	 143
measurement mark	 143
measurement pipette	 143
measurement principle	 143
measurement result	 144
measurement result of a weighing	 144
measurement signal	 144
measurement time	 144
measurement transducer	 144
measurement uncertainty	 144
measurement unit	 145
measurement value	 145
measurement value converter	 145
measurement value deviation	 145
measurement value drift	 145
measuring chain	 145
measuring container	 145
measuring instrument	 146
Measuring Instruments Directive	 146
mechanical advantage	 146
mechanical weighing instrument	 146
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metrological test	 148
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µg	 149
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minus deviation	 150
MinWeigh	 150
modular concept	 150
module	 151
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momme	 151
Monobloc	 151
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monorail scale	 152
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multi-range weighing instrument	 153
multicomponent weighing  
instrument	 153
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multiple range instrument	 153
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multiuser weighing system	 154
n	 155
N	 155
National Conference on Weights  
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and Technology	 155
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OIML recommendations and  
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OIML weight classes	 164
onboard truck scale	 166
operating modes of a weighing  
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operating temperature range of  
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over/under scale	 167
overhead rail scale	 167
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package	 169
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parallel guide	 169
parallelogram	 170
parcel scale	 170
parts counting	 170
passthrough sale	 170
patient scale	 170
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pattern examination	 171
PC, certified	 172
percentage balance	 172
Performance Qualification	 172
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Pfanzeder scale	 172
pharmacopeia	 173
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piece counting	 177
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sample	 199
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seal	 200
seal, to	 200
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securing sticker	 201
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self-adjustment	 201
self-equilibrating instrument	 201
self-indicating instrument	 201
self-indication capacity	 201
self-service weighing instrument	 201
semi-self-equilibrating instrument	 202
semi-self-indicating instrument	 202
semimicro balance	 202
sensitivity	 202
sensitivity adjustment	 203
sensitivity drift	 203
sensitivity error	 203
sensitivity offset	 203
sensor	 204
serial data transfer	 204
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settling	 204
settling position	 205
settling time	 205
shipping lock	 205
SI units	 205
signal	 205
signal filter	 205
signal processing	 205
signal processing unit	 205
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single component weighing  
instrument	 206
single point load cell	 206
Single Range (SR)	 206
single range weighing instrument	 206
single-pan balance	 206
single-range balance	 206
sinker	 206
skip scale	 206
sliding weight balance	 207
slope	 207
smallest acceptable amount	 207
software	 207
software identification	 208
software securing	 208
software separation	 208
software, legally relevant	 208
SOP	 208
sort, to	 208
sorting balance	 208
specific weight	 208
specification	 209
spirit level	 209
spring constant	 209
spring element	 209
spring force	 210
spring measurement device	 210
spring scale	 210
SQC	 210
stability	 211
stability of the sensitivity	 211
stability test	 211
stabilization time	 211
stamping label	 211
stamping mark	 211
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standard deviation	 212
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standard operating procedures	 213
standard range	 213
standard test package	 213
standard test vehicle	 213
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standard weight piece	 213
standby operation	 214
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statistical quality control	 214
statistics	 214
step method	 215
strain gage	 215
strain gage load cell	 216
strain gage scale	 216
strain gauge	 216
strain gauge load cell	 216
string	 217
string balance	 217
string load cell	 217
subsequent verification	 217
substitution balance	 217
substitution weighing	 218
subtractive tare device	 218
suitability of a weighing  
instrument	 218
support	 218
surface tension	 218
surface tension balance	 219
switch-on behavior	 219
switch-on drift	 219
switchoff criterion	 219
system scale	 220
systematic deviation	 220
systematic error	 220
t	 221
T	 221
tael	 221
tank scale	 221

tare	 221
tare compensation device	 221
tare device	 221
tare load	 221
tare memory	 222
tare signal	 222
tare value	 222
tare weighing device	 222
tare weight	 222
tare, to	 222
target fill quantity	 222
target value	 222
taring material	 222
taring range	 223
taut band suspension	 223
temperature compensation	 223
temperature drift	 223
temperature influence	 223
temperature limits	 224
temperature range	 224
tendency correction device	 224
tension weighing cell	 224
tensitometer	 224
terminal	 224
test	 225
test certificate	 225
test load	 225
test report	 225
test weight	 225
testing mark	 226
tex	 226
TGA	 226
thermal analysis	 226
thermal printer	 226
thermobalance	 226
thermogrammetry	 226
thermogravimeter	 227
thermogravimetric analysis  
(TGA)	 227
thermogravimetry	 227
three-knife balance	 227
through-balance hanger	 228
throughput	 228
tilt	 228
titration	 228
tolerance	 228
tolerance limit	 228
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top-loading	 229
top-loading load receptor	 229
torque balance	 229
torsion balance	 229
total control	 230
traceability	 230
tracing	 230
triangular support	 230
triboelectricity	 230
triple-beam balance	 230
truck scale	 230
trueness	 231
two-knife balance	 231
type approval	 231
type approval certificate	 231
type evaluation	 231
type examination	 231
type label	 231
type of protection	 232
type-specific parameters	 232
types of approval	 232
ug	 233
ultramicro balance	 233
uncertainty (of a measurement)	 233
uncertainty interval	 233
underload indicator	 233
unit	 233
unit conversion factor	 234
unit of force	 234
unit of mass	 234
unit of measurement	 234
unit switching	 234
unit symbol	 234
United States Pharmacopeia	 235
units law	 235
unmodifiable software	 235
UPC	 235
USP	 235
vacuum balance	 237
validity period of verification	 237
variability	 237
variance	 237
variation coefficient	 237
vehicle on-board weighing system	 237
vehicle scale	 238
verifiable	 238
verification	 238

verification certificate	 238
verification instructions	 238
verification mark	 238
Verification Ordinance	 238
verification procedure for weighing  
instruments	 239
verification scale interval	 240
verification stamp	 240
verification stickers	 240
vibration	 240
vibration damper	 240
vibrations	 240
vibrospatula	 241
voltage fluctuation	 241
voltage selector	 241
volume	 241
volume comparator	 241
volume determination	 242
volumetric	 242
volumetric flask	 242
volumetry	 242
warm-on time	 243
warm-up time	 243
warning limit	 243
water density	 243
weigh in, to	 244
weigh module	 244
weigh out, to	 244
weigh, to	 244
weighbridge	 245
weighed object	 245
weighed-in quantity	 245
weighed-out quantity	 245
weigher	 245
weighing	 245
weighing boat	 246
weighing capacity	 246
weighing card	 246
weighing chamber	 246
weighing container	 246
weighing deviations	 246
weighing device	 246
weighing error	 246
weighing instrument	 247
weighing instrument classes	 248
weighing instrument construction	 248
weighing instrument functions	 248
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weighing instrument of high  
accuracy	 248
weighing instrument of medium  
accuracy	 248
weighing instrument of ordinary  
accuracy	 248
weighing instrument of special  
accuracy	 249
Weighing Instruments Directive	 249
weighing method	 249
weighing pan	 249
weighing piece	 249
weighing rail insert	 249
weighing range	 249
weighing rate	 249
weighing result	 250
weighing room	 250
weighing software	 250
weighing speed	 250
weighing system	 250
weighing table	 250
weighing terminal	 250
weighing time	 251
weighing tweezers	 251
weighing uncertainty	 251
weighing unit	 251
weighing value	 251
weighing-in aid	 252
weighing-instrument-specific  
parameters	 252
weighing-out device	 252
weighment	 252
weight	 252
weight class	 253
weight classifier	 253
weight effect	 253
weight force	 253
weight pan	 253
weight piece	 253
weight piece, cylindrical	 254
weight pieces of higher accuracy  
class	 254
weight pieces of medium accuracy  
class	 254
weight set	 254
weight unit	 254
weight, specific	 254

weight-dialing system	 254
weightgrader for eggs	 255
Weights and Measures Act	 255
Weights and Measures approval	 255
Weights and Measures authorities	 255
Weights and Measures balance	 255
Weights and Measures office	 255
WELMEC	 255
Westphal balance	 255
Wheatstone bridge	 255
wheel-load scale	 256
wheel-load weigher	 256
working standard	 256
yarn balance	 257
yarn count	 257
year mark	 257
year mark for national verification	 257
year notation	 257
year notation for national  
verification	 257
zero indicator device	 259
zero load	 259
zero mark	 259
zero point	 259
zero point correction device	 259
zero point drift	 259
zero point stability	 259
zero position	 259
zero-setting device	 259
zero-setting range	 260
zero-tracking device	 260
zone of use	 260
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Abbreviations

The following abbreviations are used in this document:

→	 cross-reference
a.k.a.	 also known as
e.g.	 for example
i.e.	 that is
PC	 Personal Computer

EC	 European Community
EU	 European Union
EEC	 European Economic Community
EEA	 European Economic Area
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1999/92/EC
Directive 1999/92/EC of the European Parliament and of the 
Council of 16 December 1999 on minimum requirements for 
improving the safety and health protection of workers poten-
tially at risk from explosive atmospheres. →ATEX 137 Directive

2003/94/EC
Commission Directive 2003/94/EC of 8 October 2003 lay-
ing down the principles and guidelines of →Good Manufac-
turing Practice in respect of medicinal products for human 
use and investigational medicinal products for human use.

2004/10/EC
Directive 2004/10/EC of the European Parliament and of 
the Council of 11 February 2004 on the harmonisation of 
laws, regulations and administrative provisions relating to 
the application of the principles of good laboratory practice 
and the verification of their applications for tests on chemical 
substances. →Good Laboratory Practice

2004/108/EC
Directive 2004/108/EC of the European Parliament and of 
the Council of 15 December 2004 on the approximation of 
the laws of the Member States relating to →electromagnetic 
compatibility and repealing Directive →89/336/EEC.

2004/22/EC
Directive 2004/22/EC of the European Parliament and of 
the Council of 31 March 2004 on measuring instruments. 
→Measuring Instruments Directive

2004/9/EC
Directive 2004/9/EC of the European Parliament and of the 
Council of 11 February 2004 on the inspection and verifica-
tion of →Good Laboratory Practice (GLP).

2006/42/EC
Directive 2006/42/EC of the European Parliament and of 
the Council of 17 May 2006 on machinery, and amending 
Directive 95/16/EC.

2006/95/EC
Directive 2006/95/EC of the European Parliament and of 
the Council of 12 December 2006 on the harmonisation of 
the laws of Member States relating to electrical equipment 
designed for use within certain voltage limits. →Low Voltage 
Directive
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2009/23/EC
Directive 2009/23/EC of the European Parliament and of the 
Council of 23 April 2009 on non-automatic weighing instru-
ments. →Directive on Non-Automatic Weighing Instruments, 
→90/384/EEC  

71/317/EEC
Council Directive 71/317/EEC of 26 July 1971 on the 
approximation of the laws of the Member States relating  
to 5 to 50 kilogramme medium accuracy rectangular 
bar weights and 1 to 10 kilogramme medium accuracy 
cylindrical weights. →Directive on Medium Accuracy 
Weights

73/23/EEC
Council Directive 73/23/EEC of 19 February 1973 on the 
harmonization of the laws of Member States relating to 
electrical equipment designed for use within certain voltage 
limits. This directive was replaced by Directive →2006/95/
EC on 16 January 2007. →Low Voltage Directive

74/148/EEC
Council Directive 74/148/EEC of 4 March 1974 on the 
approximation of the laws of the Member States relating to 
weights of from 1mg to 50 kg of above-medium accuracy. 
→Directive on Above-Medium Accuracy Weights

76/211/EEC
Council Directive 76/211/EEC of 20 January 1976 on the 
approximation of the laws of the Member States relating to 
the making-up by weight or by volume of certain prepack-
aged products. →Prepackaged Products Directive

89/336/EEC
Council Directive 89/336/EEC of 3 May 1989 on the 
approximation of the laws of the Member States relating to 
electromagnetic compatibility. This directive was replaced by 
Directive →2004/108/EC on 20 July 2007.

90/384/EEC
Council Directive 90/384/EEC of 20 June 1990 on the 
harmonization of the laws of the Member States relating 
to →non-automatic weighing instruments. This directive 
was replaced by directive →2009/23/EC on 5 June 2009. 
→­Directive on Non-Automatic Weighing Instruments
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94/9/EC
Directive 94/9/EC of the European Parliament and the 
Council of 23 March 1994 on the approximation of the laws 
of the Member States concerning equipment and protective 
systems intended for use in potentially explosive atmos-
pheres. →ATEX 95 Directive

98/37/EC
Directive 98/37/EC of the European Parliament and of the 
Council of 22 June 1998 on the approximation of the laws 
of the Member States relating to machinery. This directive 
was replaced by directive →2006/42/EC on 29 December 
2009. →Machinery Directive
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A/D converter
➝ analog-digital converter

abbreviations
Weighing terms established by national and international 
regulations, standards, and agreements. Examples: ➝ veri-
fication scale interval e, ➝ number of scale intervals d, 
➝ maximum capacity Max, ➝ minimum load Min, ➝ accu-
racy class I II III IIII, I II III IIII, I II III IIII, I II III IIII  or ➝ number of verification scale 
intervals n.

ability of being verified
A measuring device or instrument (➝ balance, ➝ weight 
piece) can be verified if it is generally approved for national 
verification or for ➝ EC verification, if it satisfies the appli-
cable verification requirements or if its design is approved 
for verification by the competent authorities. ➝ admission to 
verification

Above-Medium Accuracy Weights Directive
Above-Medium Accuracy Directive ➝ 74/148/EEC

absolute weighing
Determination of the ➝ mass or ➝ conventional mass and 
indication of its measurement value in integrals, fractions, 
and multiples of the mass of the ➝ International Prototype of 
the Kilogram. If greater accuracy is required when weighing 
in air, an ➝ air buoyancy correction is necessary.

absorption
1.	 Process in which a solid body takes up another sub-

stance, a gas or a liquid, into itself. ➝ weighing error 
(compare: ➝ adsorption, ➝ desorption)

2.	 Attenuation of electromagnetic radiation (radiation ab-
sorption) by transformation into heat. ➝ physical weigh-
ing principle 3.1

acceleration due to gravity
If the surface that supports a body is removed, the body can 
fall freely. The ➝ weight force that acts on the body causes it 
to accelerate. Since the inertial and gravitational ➝ mass of 
a body are identical (➝ equivalence principle), the accelera-
tion is equal to the ➝ gravity and is given by

a = g ≈ 9.81 m/s2.

The variation of ➝ local gravity is primarily a function of 
the geographical latitude and elevation of the ➝ place of 
installation.
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acceptable amount, smallest
➝ smallest acceptable amount

accreditation
Formal recognition of the technical and organizational com-
petence of a calibration, testing, inspection, or certification 
laboratory to perform a specific service within the scope 
of the accreditation according to internationally governing 
standards. In many cases, accreditation is according to 
ISO 17025 “General requirements for the competence of 
testing and calibration laboratories“.

accuracy
1.	 Closeness of agreement between a measured quan-

tity value and a true quantity value of a measurand 
([VIM:2008] 2.13).

2.	 Qualitative designation for the closeness of the approxi
mation of determined results to the reference value.  
The reference value may be defined or agreed to be 
the true value or the expected value [DIN 55350‑13]. 
➝ ­error limits

3.	 The closeness of agreement between a test result and the 
accepted reference value ([ISO 5725] 3.6). Example: 
Ability of a measuring instrument to deliver output quanti-
ties that are close to the true value ([VIM:1993] 5.18). 
For repeated measurements, accuracy requires ➝ true-
ness (absence of ➝ systematic errors) and ➝ precision. 
For a single measurement, this need not necessarily be 
the case (Fig. 1).

4.	 The property of the stated values of weight pieces to cor-
respond to their true value (➝ accuracy classes of weight 
pieces).

5.	 The property of the ➝ measurement value of a weigh-
ing instrument to correspond to the value of the load on 
the instrument (➝ accuracy classes of weighing instru-
ments).

accuracy class, higher
➝ higher accuracy class

accuracy classes
Classification of various types of ➝ weighing instruments, 
or ➝ weight pieces, into classes of the same accuracy. 
➝ weight classes, ➝ accuracy classes of weighing instru-
ments, ➝ accuracy classes of weight pieces
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