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Preface

This Dictionary of Weighing Terms is a comprehensive practical
guide fo the terminology of weighing for all users of weighing
instruments in industry and science. It explains more than 1000
terms of weighing fechnology and related areas; numerous
illustrations assist understanding. The Dictionary of Weighing
Terms is a joint work of the German Federal Institufe of Physics
and Metrology (PTB) and METTLER TOLEDO, the weighing
instruments manufacturer. Special thanks go to Pefer Brandes,
Michael Denzel, and Dr. Oliver Mack of PTB, and fo Richard
Davis of BIPM, who with their technical knowledge have
contfribufed to the success of this work.

The Dictionary contains ferms 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 af
www.mf.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 unigue role in mass metrology.
The definition of the kilogram depends on an arfefact 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 promofe 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 fo become expert in all its areas. The
Dictionary of Weighing Terms, with more than 1000 entries, will
help bring clarity fo this important area of metrology.

Dr R.S.Davis
Head, Mass Section Summer 2009
BIPM
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1999/92/EC 17 air damping 29
2003/94/EC 17 air density 29
2004/10/EC 17 air humidity 29
2004/108/EC 17 qir pressure 29
2004/22/EC 17 alibi printer 31
2004/9/EC 17 ambient temperature 31
2006/42/EC 17 analog data processing device 31
2006/95/EC 17 analog error 31
2009/23/EC 18 analog output 31
71/317/EEC 18 analog readout 31
73/23/EEC 18 analog scale interval 32
74/148/EEC 18 analog signal 32
76/211/EEC 18 analog-digital converter 32
89/336/EEC 18 analytical balance 32
90/384/EEC 18 apparent mass 33
94/9/EC 19 apparent weight 33
98/37/EC 19 application 33
A/D converter 21 application module 33
abbreviations 21 application range of a weighing

ability of being verified 21 instrument 33
Above-Medium Accuracy Weights application temperature 33
Directive 21 apportion, to 33
absolute weighing 21 Arbeitsgemeinschaft Mess- und
absorption 21 Eichwesen 33
acceleration due to gravity 21 areometer 34
acceptable amount, smallest 22 around-balance hanger 34
accreditation 22 assembly 34
accuracy 22 ASTM 34
accuracy class, higher 22 ASTM International 34
accuracy classes 22 ASTM weight classes 34
accuracy classes of weighing ATEX 35
instruments 23 ATEX 137 Directive 35
accuracy classes of weight pieces 24 ATEX 95 Directive 35
accuracy, medium 24 auto-zero 35
actual scale interval 24 autocal 35
adaptive filter 24 automatic adjustment 36
additive tare device 25 automatic checkweigher 36
adjust, to 25 automatic conveyor 36
adjusting cavity 25 automatic gravimeric filling

adjustment 25 instrument 36
adjustment weight 26 automatic inclination sensor 36
admission to verification 26 automatic instrument for

adsorption 26 continuous weighing 36
AGME 26 automatic instrument for

air baggage scale 26 discontinuous weighing 37
air buoyancy 26 automatic rail scale 37
air buoyancy correction 27 automatic release 37




automatic weighing instrument (AWI) 37 calibrate, fo 49
automatic zero maintenance 37 calibration 49
AufoMet 37 calibration laboratory meeting

auxiliary device 38 ISO 17025 49
auxiliary display 38 calibration service 49
auxiliary indicating device 38 calibration weight 49
auxiliary indicafor 38 canister load cell 49
auxiliary reading aids 38 carat scale 49
auxiliary reading device 38 carat, metric 50
available capacity indicator 38 cash register systems 50
axis of action 38 catch weigher 50
axle-load scale 39 CE mark 50
B 41 CE marking for EC verification 50
baby scale 41 CE year notation 51
back-weighing 41 center of gravity 51
balance 41 certificate of conformity 51
balance beam 41 certified computer 51
balance for measuring surface certified PC 51
fension 41 characteristic curve 51
bar code 41 characteristic curve of a load cell 52
bar weight 41 characteristic curve of a weighing

base price 41 instrument 52
bathroom scale 41 checkout scale 52
beam balance 42 checkweigher 52
beam load cell 42 CIPM 52
bearing 42 circular level indicator 52
bed scale 42 classify according to mass, to 52
below-the-balance weighing 42 coarse dispensing 52
belt loading 42 coarse display 52
belt weigher 42 coarse feed 53
belt-conveyor scale 43 coarse range 53
bench scale 43 coarse weighing 53
Béranger scale 43 coefficient of variation 53
BEV 44 combination scale 53
bias 44 combined error 53
bidirectional interface 44 combined rail car and road vehicle

BIML 44 scale 53
bin scale 44 commercial scale 53
BIPM 44 commercial weight 53
Borda weighing method 45 comparator balance 54
Bouguer anomaly 45 compensation coil 54
bridge 45 compensation current 54
bridge scale 45 compensation principle 54
bubble level 46 compression column load cell 54
buoyancy 46 compression weighing cell 54
buoyancy force 46 compulsory verification 54
burette 46 computer, certified 54




confidence inferval 54 declaration of conformity 64
confidence level 54 deflection balance 64
configuration b5 deflection weighing device 64
connecting hanger b5 degree of protection (IP) 64
connecting lever 55 degrees of protection provided by
constructional requirements b5 enclosures 64
control chart b5 Delta Range balance 65
control limit b5 DeltaRange (DR) 65
control unit b5 DeltaTrac 65
conventional mass b5 denier 65
conventional scale interval 56 denier balance 65
conventional value 56 densitometer 65
conversion factor 56 density 66
converter 56 density balance 66
conveyor belt weigher 56 density determination 66
Coriolis mass counter 57 density determination set 69
correction for air buoyancy 57 density of qir 69
counter 57 density of water 69
counter scale 57 descriptive markings 69
counterpoise weight 57 design and function of a

counting device 58 mechanical balance 69
counting scale 58 design and function of an electro-
coverage factor (k) 58 dynamic balance 70
coverage inferval 58 design and function of an electro-

crane scale 58 mechanical weighing instrument 71
Creep error 59 Design Qualification 73
cross-flexed bearing 59 desorption 73
cross-flexed spring joint 59 Deutscher Kalibrierdienst 73
ct 59 deviation 73
current balance 59 dial weight 73
customer keys 59 dial weight balance 73
cylindrical weight 59 dial weight combination 73
d 61 dialing step 73
D/A converter 61 dialysis scale 74
damping 61 diet scale 74
damping device 61 differential eccentric load 74
damping systems 61 differential linearity deviation 74
data bus 62 differential nonlinearity 74
data concentrator 62 differential weighing 74
data matrix code 62 digit 75
data memory 62 digital data processing device 75
data plate 62 digital device 75
data storage device 63 digital display 75
data transmission 63 digital filter 75
dead load 63 digital interval 75
decimal balance 63 digital prinfout 75
declaration of compatibility 64 digital-analog converter 76




Directive on Above-Medium Accuracy eccentric load deviation 83
Weights 76 eccentric load test 83
Directive on Electromagnetic eccentric load, differential 83
Compatibility 76 eccentric loading 83
Directive on Machinery 76 eccentricity 83
Directive on Measuring Instruments 76 eddy-current damping 83
Directive on Medium Accuracy EDP system 84
Weights 76 EDQM 84
Directive on Non-Aufomatic Weighing effect 84
Instruments 77 effective lever arm 84
discrimination 77 effective mass 84
dispenser 77 effective weight 84
dispensing 77 electric charge 84
dispensing balance 77 electrical safety 85
displacement body 77 electrodynamic converter 85
display 77 electromagnetic compatibility (EMC) 85
display device 77 electromagnetic force compensation 85
display device with reducible electromechanical weighing

resolution 78 instrument 86
display error 78 electronic assembly 86
display screen 78 electronic device 87
division 78 electronic weighing instrument 87
division mark 78 electrostatic charging 87
DKD 78 electrostatic discharging 87
draft shield 78 electrostatic influence 87
drift 78 EMC 87
drift of the measurement value 79 EMC Directive 87
dry confent 79 EMFC 87
dryer 79 EMFC load cell 88
drying oven method 79 EMFC weighing instrument 88
drying program 80 EMFR 88
Dual Range 80 EN 45501 88
dual range balance 80 EN 60529 88
dual-range weighing instrument 80 endurance of the prinfout 88
dynamic axle-load scale 80 engineering standards 88
dynamic weighing 80 environmental influence 88
e 81 equal-arm beam balance 89
e-mark 81 equilibration of the weighing

EAN 81 instrument 89
EC Declaration of Conformity (DoC) 81 equilibrium 89
EC Directive 81 equilibrium position 89
EC type approval 81 Equipment Qualification 89
EC type examination 81 equivalence principle 90
EC verification 82 error 90
EC verification mark 82 error due to the display 90
EC verification marking 82 error limit class 90
eccentric load 82 error limit component 90




error limits 90 filter 98
error, random 91 filter balance 98
error, systematic 91 final weight value 99
European Declaration of Conformity 91 fine adjuster 99
European Directive Concerning fine dispensing 99
Equipment and Protective Systems fine feed 99
Intended for Use in Potentially fine range 99
Explosive Afmospheres 91 fine weight 100
European Directive on firmware 100
Electromagnetic Compatibility 91 flat-pan scale 100
European Directive on flexible bearing 100
Good Laboratory Practice 91 flexible coupling 100
European Directive on flexible joint 100
Good Manufacturing Practice 91 flexure pivot 101
European Directive on floor scale 101
Measuring Instruments 91 fluid 101
European Directive on Non-Automatic foot switch 101
Weighing Instruments 91 force 101
European Directive on Prepackaged force comparison 101
Products 91 force compensation 101
European Directive on requirements force due to gravity 101
for safety and health protection force link 101
of workers af risk from explosive force measuring cell 102
atmospheres 91 forklift scale 102
European Directive Relating fo form printer 102
Electrical Equipment Designed for formula weighing 102
Use Within Certain Voltage Limits 91 formula weighing system 102
European Directive relating to FPC 102
medium accuracy weights 91 frame 102
European Directive relating to G 103
weights from 1 mg to 50 kg of gage factor 103
above-medium accuracy 92 galvanic separation 103
European Machinery Directive 92 gamma sphere 103
European Pharmacopeia 92 GAMP 103
European Standard EN 45501 92 garbage scale 103
evaluation device 92 gauge factor 103
evaporation 92 Gaussian distribution 103
exceptions fo compulsory verification 93 Gaussian weighing method 104
expansion factor 93 general approval 104
explosion protfection 93 general clause 104
extended displaying device 95 German calibration service 104
FACT 97 GLP 104
family 97 GMP 104
fill quantity 97 Good Automated Manufacturing

filling process control 97 Practice 104
filling process control facility (FPC) 97 Good Laboratory Practice 105
filling scale 98 Good Manufacturing Practice 105




gram 105 inclinometer 116
gravimetric 105 indication 116
gravimetry 106 industrial scale 116
gravitation 106 influence of electrostatics 116
gravitational aftraction 106 influence of environment 116
gravity 106 influence of humidity 116
gravity-dependent weighing influence of moisture 116
instrument 109 influence of femperature 116
Green M 109 influence quantities 116
gross value 109 infrared dryer 117
gross weight 109 ingress profection 117
guide 109 initial verification 117
guided pan 109 initial zero-setting device 117
GxP 109 initial zero-setting range 117
gyro load cell 110 inscriptions 117
gyro measurement cell 110 inspection 118
gyro scale 110 installation of weighing instruments 118
halogen lamp 111 Installation Qualification 119
hand scale 111 integration fime 119
hanger 111 integration fime extension 119
hanging load receptor 111 interchange weighing method 119
hanging pan 111 interface 119
hardware 111 interference quantities 119
hierarchy of mass standards International Electrofechnical

and weights 111 Commission 120
high-resolution 111 International Kilogram Prototype 120
higher accuracy class 112 International Laboratory Accreditation
hopper scale 112 Cooperation 120
household scale 112 International Organization for

housing 112 Legal Metrology 120
hump scale 112 International Organization for

hybrid weighing instrument 112 Standardization 120
hydrometer 113 International Profotype of the

hydrostatic balance 113 Kilogram 120
hygroscopic weighing sample 113 International System of Units 121
hysteresis 113 interpolation device 122
hysteresis compensation device 114 intervention limit 122
hysteresis deviation 114 invariability 122
identification mark 115 IP code 122
IEC 115 IP protection 122
IEC 60529 115 ISO 122
ILAC 115 ISO 17025 122
inclination 115 joint 123
inclination error 115 joint flexure 123
inclination range 115 Kk 125
inclination sensor 115 kg 125
inclination test 115 kilogram 125




kilogram prototype 125 load range 132
knife-edge 125 load recepfor 132
knife-edge angle 125 load relief device 133
knife-edge bearing 125 load, eccentric 133
knife-edge plane 125 loading 133
label printer 127 local gravity 133
labels 127 locking 133
laboratory balance 127 locking device 133
legal metrology 127 long-term stability 134
legal metrology requirements 127 long-ferm sforage of measurement
legally relevant parameter 128 data 134
legally relevant software 128 low-resolution 134
lefter scale 128 Low Voltage Directive 134
level 128 low-level load receptor 134
level indicator 128 low-level pan 134
level sensor 128 low-profile scale 135
level, to 128 lumpiness of the weighing sample 135
LEVEL-MATIC 128 LVD 135
leveling device 129 machine 137
leveling screws 129 Machinery Directive 137
levelness compensation 129 macroanalytical balance 137
lever 129 magnetic damping 137
lever arm 130 magnetic suspension balance 137
lever arm, effective 130 magnetism 138
lever chain 130 magnetoelastic effect 138
lever error 130 main devices of the weighing

lever group 130 instrument 139
lever ratio 130 main verification mark 139
lever system 130 Maintenance Qualification 139
leverage 130 mass 139
Lim 130 mass attraction 139
limit switch 130 mass comparator 139
limit value of inclination 131 mass comparison 140
limit value of filt 131 mass counter 140
limits of measurement errors 131 mass flow 140
linearity 131 mass normal 140
linearity deviation 131 mass standard 140
linearization 131 mass, conventional 140
liquid thermometer 131 matrix code 140
LNE 131 Max 140
load 131 maximum capacity 140
load cell 132 maximum permissible deviation 141
load compensation 132 maximum permissible error 141
load drift 132 maximum permissible error

load lever 132 in service 141
load limit 132 maximum permissible error

load pan 132 on verification 141




maximum permissible mass metrologically relevant 148
difference 142 metrology 149
maximum rated load 142 metrology mark 149
maximum safe load 142 mg 149
maximum tfare 142 ug 149
maximum fare effect 142 microbalance 149
mean sample value 142 microdispenser 149
mean value 142 microgram 149
mean value frace 143 MID 149
measurand 143 milligram 149
measurement bridge 143 Min 149
measurement cylinder 143 minimum capacity 149
measurement deviation 143 minimum load 150
measurement mark 143 minimum sample weight 150
measurement pipette 143 minimum weight 150
measurement principle 143 minus deviation 150
measurement result 144 MinWeigh 150
measurement result of a weighing 144 modular concept 150
measurement signal 144 module 151
measurement time 144 Mohr’s balance 151
measurement fransducer 144 Mohr-Westphal balance 151
measurement uncertainty 144 moisture content 151
measurement unit 145 momme 151
measurement value 145 Monobloc 151
measurement value converter 145 monolithic load cell 151
measurement value deviation 145 monorail scale 152
measurement value drift 145 movable scale 152
measuring chain 145 mpe 152
measuring container 145 Multi Range (MR) 152
measuring instrument 146 multi-interval instrument 153
Measuring Instruments Directive 146 multi-pan balance 153
mechanical advantage 146 multi-range weighing instrument 153
mechanical weighing instrument 146 multicomponent weighing

medium accuracy 146 instrument 153
Medium Accuracy Weights Directive 146 multinead weigher 153
METAS 146 multiple inferval 153
method 147 multiple range 153
method parameter 147 multiple range instrument 153
mefric carat 147 multiuser system 154
mefric system of units 147 multiuser weighing system 154
metric fon 147 n 155
metric unit 147 N 155
metrological characteristics of National Conference on Weights

a weighing instrument 148 and Measures 155
mefrological test 148 National Institute of Standards
metrological testing of weighing and Technology 155
instruments 148 national metrology institutes 155




National Type Evaluation Program 155 operating principle of an electro-

national verification mark 156 mechanical balance 166
NAWI 156 operating principle of an

NCWM 156 electronic balance 166
net value 156 operatfing temperature range of

net weight 156 a weighing instrument 166
newton 156 Operational Qualification 166
NIST 156 operator guidance 166
noise 157 ordinal number 166
nominal capacity 157 output signal 166
nominal fill quantity 157 over/under scale 167
nominal load 157 overhead rail scale 167
nominal load range 157 overload indicator 167
nominal range 157 overload lock 168
nominal value 157 overload protection 168
non-automatic weighing instrument 157 package 169
non-interacting dafa output 158 packaging 169
non-self-equilibrating instrument 158 pallet scale 169
non-self-indicating instrument 158 pan 169
nonlinearity 158 pan brake 169
nonlinearity, differential 158 parallel guide 169
nonmetric mass unit 158 parallelogram 170
nonmetric system of units 159 parcel scale 170
nonmetric unit 159 parts counting 170
normal distribution 159 passthrough sale 170
normal range 160 patient scale 170
Notified Body 160 pattern approval marks 170
NPL 160 pattern examination 171
NTEP 160 PC, certified 172
number of scale intervals 160 percentage balance 172
number of verification scale Performance Qualification 172
intervals 161 period of verification validity 172
numerical interval 161 peripheral device 172
obligation fo record 163 person scale 172
Oechsle hydrometer 163 Pfanzeder scale 172
oML 164 pharmacopeia 173
OIML certification system for pharmacopoeia 173
measuring instruments 164 physical weighing principle 173
OIML recommendations and pictogram 177
documents 164 piece counting 177
OIML weighing instrument classes 164 piece counting system 177
OIML weight classes 164 piece-counting device 177
onboard fruck scale 166 piezoelectric effect 177
operafing modes of a weighing piezoelectric scale 178
instrument 166 pin load cell 178
operating principle of a pipette 178
mechanical balance 166 pivot joint 178




place of installation 178 programmable or loadable software 185
place of use 179 projected scale 185
place of verification 179 proportional weighing method 185
platform 179 protected interface 185
platform scale 179 protection type 185
platter 179 prototype 185
PLU 179 PTB 186
plumb line 179 public point of sale 186
plummet 180 public scale 186
plunger 180 purchase price 186
plus/minus balance 180 pycnometer 186
point of sale, public 180 quality 187
pointer 180 quality assurance 187
poise beam 180 quality control 187
poise weight 180 quantity counting device 187
position sensor 180 rail scale 189
position vane 180 rail wagon scale 189
postal rafe indicating machine 180 random deviation 189
postal scale 181 random error 189
power failure protection 181 range displacement 189
PPD 181 range switching 189
precision 181 rapid drying procedure 189
precision balance 181 rate indicating scale 190
precision weight 181 ratio of mechanical advantage 190
prepackage 181 readability 190
prepackage process control 182 readiness 190
Prepackaged Products Decree (PPD) 182 readout error 190
Prepackaged Products Directive 182 readout stabilization 190
prescription balance 182 receiving scale 190
preset tare device 183 reference current 190
pressure 183 reference density 191
preweighing 183 reference mass 191
price indicator 183 reference method 191
price marker 183 reference position 191
price marker scale 183 reference position of the weighing
price-computing weighing instrument 191
instrument 183 reference voltage 191
primary display 183 reference weight 191
print lock 184 relative resolution 192
printed record 184 reliability 192
printer 184 repairer identification mark 192
printer device 184 repairer identification stamp 192
printing 184 repeatability 192
printing device 184 reproducibility 193
printout 184 requirements for measuring

proFACT 184 instruments 194
program return after power failure 185 resolution 194




response threshold 194 set for the determination of density 204
rest position 194 set o zero 204
rider 194 settling 204
rider system 194 settling position 205
ring weight 195 settling time 205
road vehicle scale 195 shipping lock 205
Roberval scale 195 Sl units 205
rocker pin 196 signal 205
Roman beam scale 196 signal filter 205
Roman dial scale 196 signal processing 205
rope-tension scale 196 signal processing unit 205
rounding error 196 significant 205
rounding of measurement results 197 single component weighing

salesperson keys 199 instrument 206
sample 199 single point load cell 206
sample size 199 Single Range (SR) 206
scale 199 single range weighing instrument 206
scale cash register 199 single-pan balance 206
scale division 200 single-range balance 206
scale interval 200 sinker 206
scale intervals, number of 200 skip scale 206
scale mark 200 sliding weight balance 207
scale pit 200 slope 207
scale spacing 200 smallest acceptable amount 207
scale value 200 software 207
scanning device 200 software identification 208
seal 200 software securing 208
seal, fo 200 software separation 208
sealing 201 software, legally relevant 208
sealing point 201 SOP 208
securing sticker 201 sort, to 208
sedimentation balance 201 sorting balance 208
self-adjustment 201 specific weight 208
self-equilibrating instrument 201 specification 209
self-indicating instrument 201 spirit level 209
self-indication capacity 201 spring constant 209
self-service weighing instrument 201 spring element 209
semi-self-equilibrating instrument 202 spring force 210
semi-self-indicating instrument 202 spring measurement device 210
semimicro balance 202 spring scale 210
sensiivity 202 SQC 210
sensitivity adjustment 203 stability 211
sensitivity drift 203 stability of the sensitivity 211
sensitivity error 203 stability test 211
sensitivity offset 203 stabilization time 211
sensor 204 stamping label 211
serial data transfer 204 stamping mark 211




stand-still 211 tare 221
stand-still detector 211 tare compensation device 221
stand-still lock 212 tare device 221
standard 212 tare load 221
standard deviation 212 tare memory 222
standard gravity 212 tare signal 222
standard load 212 tare value 222
standard measurement uncertainty 212 tare weighing device 222
standard operating procedures 213 tare weight 222
standard range 213 tare, to 222
standard test package 213 target fill quantity 222
standard test vehicle 213 target value 222
standard uncertainty 213 taring material 222
standard weight 213 taring range 223
standard weight piece 213 taut band suspension 223
standby operation 214 temperature compensation 223
statistical confidence 214 temperature drift 223
statistical quality control 214 temperature influence 223
statistics 214 temperature limits 224
step method 215 temperature range 224
strain gage 215 tendency correction device 224
strain gage load cell 216 tension weighing cell 224
sfrain gage scale 216 tensitometer 224
sfrain gauge 216 terminal 224
strain gauge load cell 216 test 225
string 217 test certificate 225
string balance 217 test load 225
string load cell 217 test report 225
subsequent verification 217 test weight 225
substitution balance 217 testing mark 226
substitution weighing 218 tex 226
subtractive tare device 218 TGA 226
suitability of a weighing thermal analysis 226
instrument 218 thermal prinfer 226
support 218 thermobalance 226
surface fension 218 thermogrammetry 226
surface fension balance 219 thermogravimeter 227
swifch-on behavior 219 thermogravimefric analysis

swifch-on drift 219 (TGA) 227
switchoff criterion 219 thermogravimetry 227
system scale 220 three-knife balance 227
systematic deviation 220 through-balance hanger 228
systematic error 220 throughput 228
t 221 filt 228
T 221 titration 228
fael 221 tolerance 228
fank scale 221 tolerance limit 228




top-loading 229 verification certificate 238
top-loading load receptor 229 verification instructions 238
torque balance 229 verification mark 238
torsion balance 229 Verification Ordinance 238
tofal control 230 verification procedure for weighing

fraceability 230 instruments 239
fracing 230 verification scale interval 240
friangular support 230 verification stamp 240
friboelectricity 230 verification stickers 240
friple-beam balance 230 vibration 240
fruck scale 230 vibration damper 240
frueness 231 vibrations 240
two-knife balance 231 vibrospatula 241
type approval 231 voltage fluctuation 241
type approval certificate 231 voltage selector 241
type evaluation 231 volume 241
type examination 231 volume comparator 241
type label 231 volume determination 242
type of protection 232 volumetric 242
type-specific parameters 232 volumetric flask 242
types of approval 232 volumetry 242
ug 233 warm-on fime 243
ultramicro balance 233 warm-up fime 243
uncertainty (of a measurement) 233 warning limit 243
uncertainty interval 233 water density 243
underload indicator 233 weigh in, to 244
unit 233 weigh module 244
unit conversion factor 234 weigh out, fo 244
unit of force 234 weigh, fo 244
unit of mass 234 weighbridge 245
unit of measurement 234 weighed object 245
unit switching 234 weighed-in quantity 245
unit symbol 234 weighed-out quantity 245
United States Pharmacopeia 235 weigher 245
units law 235 weighing 245
unmodifiable software 235 weighing boat 246
UPC 235 weighing capacity 246
USP 235 weighing card 246
vacuum balance 237 weighing chamber 246
validity period of verification 237 weighing confainer 246
variability 237 weighing deviations 246
variance 237 weighing device 246
variation coefficient 237 weighing error 246
vehicle on-board weighing system 237 weighing instrument 247
vehicle scale 238 weighing instrument classes 248
verifiable 238 weighing instrument construction 248
verification 238 weighing instrument functions 248




weighing instrument of high weight-dialing sysftem 254
accuracy 248 weightgrader for eggs 255
weighing instrument of medium Weights and Measures Act 255
accuracy 248 Weights and Measures approval 255
weighing instrument of ordinary Weights and Measures authorities 255
accuracy 248 Weights and Measures balance 255
weighing instrument of special Weights and Measures office 255
accuracy 249 WELMEC 255
Weighing Instruments Directive 249 Westphal balance 255
weighing method 249 Wheatstone bridge 255
weighing pan 249 wheel-load scale 256
weighing piece 249 wheel-load weigher 256
weighing rail insert 249 working standard 256
weighing range 249 yarn balance 257
weighing rate 249 yarn count 257
weighing result 250 year mark 257
weighing room 250 year mark for national verification 257
weighing software 250 year notation 257
weighing speed 250 year notation for national

weighing system 250 verification 257
weighing fable 250 zero indicatfor device 259
weighing ferminal 250 zero load 259
weighing fime 251 zero mark 259
weighing fweezers 251 Zero point 259
weighing uncertainty 251 Zero point correction device 259
weighing unit 251 zero point drift 259
weighing value 251 zero point stability 259
weighing-in aid 252 Zero position 259
weighing-instrument-specific zero-sefting device 259
parameters 252 zero-sefting range 260
weighing-out device 252 zero-fracking device 260
weighment 252 Zone of use 260
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




Abbreviations

The following abbreviations are used in this document:

N
a.k.a.
e.g.
i.e.
PC

EC
EU
EEC
EEA

cross-reference
also known as

for example

that is

Personal Computer

European Community

European Union

European Economic Community
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-
fially af risk from explosive afmospheres. —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 relafing to
the application of the principles of good laborafory 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



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-Aufomatic 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 fo
electrical equipment designed for use within certain volfage
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 o
weights of from 1mg fo 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 fo
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 o
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

fo —non-automatic weighing instruments. This directive
was replaced by directive —2009/23/EC on 5 June 2009.
— Directive on Non-Aufomatic Weighing Instruments



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 Stafes concerning equipment and protective
sysfems 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 Stafes relafing 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 infernational
regulafions, standards, and agreements. Examples: —veri-
fication scale interval e, =number of scale infervals d,
—maximum capacity Max, —minimum load Min, —accu-
racy class ©, @, @, @ 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 qir, an —air buoyancy correction is necessary.

absorption

1. Process in which a solid body takes up another sub-
stance, a gas or a liquid, info itself. —weighing error
(compare: —adsorption, —desorption)

2. Aitenuation of electromagnetic radiation (radiafion ab-
sorpfion) by fransformation 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 fo the —gravity and is given by
a=g=9.81m/s?,

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 fechnical and organizational com-
petence of a calibration, testing, inspection, or certification
laboratory fo perform a specific service within the scope

of the accreditation according fo internationally governing
sfandards. In many cases, accreditation is according fo

ISO 17025 “General requirements for the competence of
festing and calibratfion laboratories”.

accuracy

1. Closeness of agreement between a measured quan-
fity 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 frue 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 insfrument fo deliver output quanti-
ties that are close fo the true value ([VIM:1993] 5.18).
For repeated measurements, accuracy requires —rue-
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 fo cor-
respond to their frue value (—accuracy classes of weight
pieces).

5. The property of the —measurement value of a weigh-
ing instrument to correspond fo 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



