
APPENDIX A 

PLAN FOR IMPLEMENTATION 
OF A 

NATIONAL TYPE EVALUATION PROGRAM 

INTRODUCTION 

- GOAL: A na t iona l  t ype  eva lua t ion  program, acceptable to a l l  States, 
t h a t  provides f o r  design and performance evaluat ions o f  new weighing 
and measuring devices sub jec t  t o  weights and measures regulat ions.  

BACKGROUND 

The a u t h o r i t y  for  most weights and measures enforcement r e s t s  w i t h  the  
i n d i v i d u a l  States. Each Sta te  has t h e  a u t h o r i t y  and i s  mandated to 
examine devices t o  determine compliance w i t h  es tab l i shed design and 
performance c r i t e r i a .  A manufacturer wishing to  market devices and 
systems i n  i n t e r s t a t e  commerce must comply w i t h  a l l  t h e  requirements of 
each State. Fourteen Sta tes  have laws o r  regu la t ions  requ i r i ng  t h a t  a 
comnercial weighing or measuring device be submitted f o r  type  eva lua t ion  
before i t  can be declared l ega l  f o r  t rade i n  those States. 
r e s u l t  i n  considerable expense and market ing delays to  a device 
manufacturer wishing t o  ob ta in  approval f o r  en t r y  o f  a device i n  several  
o f  these States. 
agency, t y p i c a l l y  NBS, to  determine i f  a device has been examined and 
canp l ies  w i t h  requirements, or  (b) conduct more extensive f i e l d  examina- 
t i o n s  on a new device when i t  i s  f i r s t  encountered i n  t h e  f i e l d .  Th is  
can r e s u l t  i n  vary ing  opinions on whether or no t  a device complies w i t h  
requirements and can lead t o  nonuniform enforcement p rac t ices  regarding 
the device. 

Th is  can 

The remaining States e i t h e r  (a) t u r n  t o  another 

ASS WPT IONS 

1. A Sta te  i s  no t  normal ly i n  a good p o s i t i o n  t o  evaluate a device fo r  
nationwide app l ica t ion .  Many Sta tes  have n e i t h e r  t h e  resources nor 
the  c a p a b i l i t y  t o  do type  eva lua t ion  t e s t i n g  and are f u l l y  
suppor t i ve  o f  a na t iona l  program t h a t  w i l l  p rov ide  f o r  un i fo rm i t y  
of t e s t i n g  and f o r  rec ip roca l  acceptance o f  t e s t  resu l t s .  The NBS, 
b y  v i r t u e  o f  i t s  r o l e  as a techn ica l  adv isor  t o  the  States i n  
developing na t i ona l  standards and as p a r t i c i p a n t  i n  t h e  rev iew and 
development of i n t e r n a t i o n a l  standards, has t h e  exposure, 
knowledge, and experience t o  p rov ide  techn ica l  advice on a 
nat i onal bas i s  . 

i n e f f i c i e n c i e s  f o r  manufacturers and enforcement o f f i c i a l s  a l i ke .  
2. Nonuni formity i n  device evaluat ions i n  t h e  U.S. causes 
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3. Uniform t e s t  procedures and c r i t e r i a  acceptable t o  a l l  p a r t i e s  are 
e s e n t i a l  t o  conducting a successful  t y p e  eva lua t ion  program. 
Handbook 44 i s  w r i t t e n  i n  general terms t o  apply t o  a wide range 
of devices and, consequently, i n t e r p r e t a t i o n s  are necessary. 
Un i fo rm i t y  o f  t e s t  procedures, c r i t e r i a ,  and i n t e r p r e t a t i o n s  can 
be achieved when a l l  p a r t i e s  a f fec ted  p a r t i c i p a t e  i n  the  dec is ion  
making process. This p a r t i c i p a t o r y  process i s  t h e  hal lmark o f  t h e  
Nat iona l  Conference on Weights and Measures (NCWM). 

A m a j o r i t y  o f  manufacturers seek a s ing le  source o f  eva lua t ion  t o  
s a t i s f y  t h e  approval requirements f o r  t h e  e n t i r e  country. Th i s  
w i l l  minimize cost and f a c i l i t a t e  p roduc t ion  and marketing. Past 
experience demonstrates t h a t  most States w i l l  accept a device 
Report o f  Test issued b y  NBS. 

The r o l e  described i n  t h i s  paper f o r  NBS i s  cons is ten t  w i t h  i t s  
mission t o  promote u n i f o r m i t y  i n  weights and measures laws and 
methods o f  inspec t ion  b y  se rv ing  as a techn ica l  advisor t o  t h e  
Sta tes  and t h e  Nat iona l  Conference on Weights and Measures. 

OIML i s  i n  t h e  process o f  developing an I n t e r n a t i o n a l  C e r t i f i c a t i o n  
System t h a t  would permi t  a device t o  undergo a t y p e  evaluat ion i n  
one country and then be accepted b y  a l l  countr ies.  
complete, U.S. p a r t i c i p a t i o n  i n  t h i s  system i s  essen t ia l  f o r  U.S. 
manufacturers t o  compete i n t e r n a t i o n a l l y .  This necessi tates a 
f u l l y  adequate U.S. program t o  be i n  place. 
have c l e a r l y  ind ica ted  t h a t  a c e r t i f i c a t i o n  scheme c l o s e l y  
associated w i t h  NBS w i l l  be t h e  on ly  one acceptable 
i n t e r n a t i o n a l  1 y. 

4. 

5 .  

6 .  

When t h i s  i s  

P r i v a t e  comnunications 

LE GAL METRO LOGY CONTROL SY ST EM 

CONCEPT 

A t ype  eva lua t ion  program i s  the  f i r s t  o f  a three-stage l e g a l  metrology 
c o n t r o l  system. 
i n  f a c t  might be plans, schematics, drawings, or even pre-product ion 
models, are submitted f o r  eva lua t ion  us ing  agreed-to procedures and 
un i fo rm c r i t e r i a  i n  author ized labora tor ies .  (For purposes o f  t h e  
NTEP, p roduc t ion  devices imported i n t o  the  U.S. w i l l  be t rea ted  as 
"types" f o r  eva lua t ion  purposes.) 

Based on t h e  r e s u l t s  o f  evaluat ion,  assuming t h e  type  meets the  design 
and performance c r i t e r i a ,  designs are f i xed ,  component sources and 
t o o l i n g  are establ ished, acceptance t e s t  procedures are establ ished, 
and produc t ion  l o t s  are manufactured for a p p l i c a t i o n  to i n d i v i d u a l  
customer orders. 

Under t h e  process descr ibed here, 'type" devices, which 
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ROLES 

Respons ib i l i t i es  under t h e  con t ro l  system f o l l o w  cu r ren t  p rac t i ces  f o r  
t he  most pa r t .  
th ree  key stages: 

1. 

I n  simplest  terms, t h e  government's r o l e  addresses 

Type evaluat ion c a r r i e d  ou t  under t h e  a u t h o r i t y  o f  t h e  States 
through the  NCWM w i t h  techn ica l  support o f  NBS; 

2. I n i t i a l  v e r i f i c a t i o n  c a r r i e d  o u t  by  State and l o c a l  au tho r i t i es ;  
and 

3. Subsequent v e r i f i c a t i o n  c a r r i e d  ou t  by State and l o c a l  au tho r i t i es .  

NATIONAL TYPE EVALUATION PROGRAM 

SCOPE 
The Nat iona l  Type Evaluat ion Program (NTEP) f o r  comnercial weighing and 
measuring devices and f i e l d  t e s t  standards i s  a program f o r  determining 
through uni form examination and t e s t i n g  procedures, t h a t  type devices 
and e q u i p e n t  (by  manufacturer and model) are i n  conformance w i t h  
app l i cab le  na t iona l  l ega l  metrology standards. 

Nat iona l  l ega l  metrology standards i nc lude  app l icab le  spec i f i ca t i ons ,  
tolerances, and o the r  design, engineering, techn ica l ,  procedural, and 
admin i s t ra t i ve  requirements f o r  commercial weighing and measuring 
devices and f i e l d  t e s t  standards as published i n  NBS Handbook 44 or i n  
handbooks, guidel ines,  o r  o the r  references es tab l i shed by t h e  NTEP and 
adopted b y  t h e  Nat iona l  Conference on Weights and Measures. 

The t y p e  evaluat ion i s  a two-phase process: design evaluat ion and 
performance tes t i ng .  Authorized labora tor ies ,  e i t h e r  governmental or 
p r iva te ,  may perform any phase o f  t he  NTEP under the  c o l l e c t i v e  
a u t h o r i t y  o f  t h e  States through the  Nat iona l  Conference on Weights and 
Meas u res. 

The NTEP i s  open t o  a l l  States and a l l  device manufacturers. 

PURPOSE 

Approval o f  t h e  type submitted f o r  eva lua t ion  i s  t h e  f i r s t  o f  a 
three-stage lega l  metrology c o n t r o l  system demonstrat ing t h a t  devices 
conform t o  establ ished met ro log ica l ,  techn ica l ,  and admin i s t ra t i ve  
requirements as adopted by the  Nat iona l  Conference on Weights and 
Measures. 
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DEFINITIONS AND PRECEPTS 

Design eva lua t ion  i s  the  analysis o f  a device w i t h  respect to: 

- 
- 
- 
- r e l a t e d  c r i t e r i a  and in fo rmat ion  from Sta te  and Federal 

s u i t a b i l i t y  f o r  t he  intended a p p l i c a t i o n  (design and opera t ing  
ch ar ac t e r  i s t  i cs ) 
impact o f  design on t h e  measurement process 
consistency w i t h  "equ i ty "  and e x i s t i n g  equipment 

agencies and o ther  nations. 

Performance t e s t i n g  determines those opera t ing  c h a r a c t e r i s t i c s  t h a t  
i n c l u d e  accuracy, p rec is ion ,  and r e p e a t a b i l i t y  under vary ing  1 oads, 
flows, power sources, and environmental parameters. 

Conformance : 

A dec is ion  by  t h e  Nat iona l  Bureau o f  Standards t h a t  the  type  o f  a 
device conforms t o  the  design and performance requirements p rescr ibed 
b y  t h e  Nat iona l  Conference on Weights and Measures; eva lua t i on  may 
apply t o  whole systems, main devices or elements, or a u x i l l i a r y  devices 
or elements tha t  impact on t h e  commercial measurement process. 

CONCEPT 

The Nat iona l  Type Evaluat ion Program i s  perceived as cons is t i ng  o f  t h e  
f o l  1 owing components : 

- Design and Performance Standards 
The standards f o r  comnerci a1 devi ces are con t i  nual l y  amended, 
revised, and incorporated i n t o  NBS Handbook 44 through 
e x i s t i n g  procedures of t he  NCWM. 

These performance t e s t  c r i t e r i a  and design c h e c k l i s t  have 
been developed by NBS, rev ised by the  NCWM Technical 
Subcomnittee o f  t he  Nat iona l  Type Approval Task Force, and 
are expected t o  become a new NBS handbook, revised and 
amended f o l l o w i n g  NCWM procedures. 

These c r i t e r i a  are t o  be developed b y  NBS and reviewed and 
adopted by the  NCWM. 

t va lua t i ons  w i l l  be performed by  author ized labs (which may 
be S ta te  or NBS). Some performance evaluations, because o f  
t h e  s i ze  and nature o f  t he  device, w i l l  be f i e l d  eva lua t ions  
conducted by  p r i v a t e  and S t a t e  organizat ions.  

- Test C r i t e r i a  

- Laboratory Author iza t ion  C r i t e r i a  

- Type Evaluat ions 
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- Type E v a l u a t i o n  C e r t i f i c a t e  
NBS w i l l  assess t h e  t y p e  e v a l u a t i o n  and i s s u e  t h e  t y p e  
e v a l u a t i o n  c e r t i f i c a t e .  

Once NTEP becomes o p e r a t i o n a l ,  a Board o f  Governors o f  NTEP w i l l  d i r e c t  
t h e  a c t i v i t i e s ,  p o l i c i e s ,  and procedures o f  t h e  NTEP. An agent o f  t h e  
Board of Governors o f  t h e  NTEP w i l l  s u p e r v i s e  o p e r a t i o n s  and an NTEP 
A d v i s o r y  Committee w i l l  r e p r e s e n t  t h e  i n t e r e s t s  o f  t h e  manu fac tu re rs ,  
r e t a i  1 s a l e s  o r g a n i z a t i o n s ,  and users o f  comnerc ia l  dev ices.  

CRITERIA AND REQUIREMENTS 

NBS Handbook 44, " S p e c i f i c a t i o n s ,  Tolerances,  and O t h e r  T e c h n i c a l  
Requirements f o r  Weighing and Measur ing Devices"  (H-44), i s  a r e f e r e n c e  
code book s p e c i f y i n g  b o t h  des ign  and performance r e q u i r e m e n t s  f o r  
comnerc ia l  measurement equipment adopted b y  a l l  50 S ta tes .  I n  a d d i t i o n  
t o  H-44, t e s t  equipment f o r  w e i g h t s  and measures enforcement  agency use 
i s  e v a l u a t e d  a g a i n s t  t h r e e  e x i s t i n g  NBS handbooks: 

105-1, " S p e c i f i c a t i o n s  and To le rances  f o r  Reference Standards and 
F i e l d  Standard Weights  and Measures, 1. S p e c i f i c a t i o n s  and 
Tolerances f o r  F i e l d  Standard Weights  (NBS Class F)," 

105-2, " S p e c i f i c a t i o n s  and To le rances  f o r  Reference Standards and 
F i e l d  Standard Weights  and Measures, 2. S p e c i f i c a t i o n s  and 
To le rances  f o r  F i e l d  Standard Measur ing F lasks,"  

105-3, " S p e c i f i c a t i o n s  and To le rances  f o r  Reference Standards and 
F i e l d  Standard Weights  and Measures, 3. S p e c i f i c a t i o n s  and 
Tolerances f o r  Graduated Neck Type V o l u m e t r i c  F i e l d  Standards." 

Handbook 44 i s  w r i t t e n  i n  g e n e r a l  terms so as n o t  t o  hamper d e v i c e  
des ign  and i n n o v a t i o n  u n n e c e s s a r i l y .  For t y p e  e v a l u a t i o n s ,  t he re fo re ,  
i n t e r p r e t a t i o n s  of H-44 must  be made i n  o r d e r  to d e c i d e  whether a new 
des ign  does o r  does n o t  comply w i t h  des ign  r e q u i r e m e n t s  of H-44. 
Per formance requ i remen ts  are c l e a r l y  d e f i n e d  i n  H-44, b u t  t y p e  
per formance t e s t  p r o t o c o l s  a r e  n o t  s p e c i f i e d  i n  t h i s  handbook. 
o r d e r  t o  meet t h e s e  needs, a new handbook has been d r a f t e d  t o  augnent 
H-44 which desc r ibes  t h e  i n t e r p r e t a t i o n s  made i n  t h e  conduct o f  NBS 
t y p e  e v a l u a t i o n s  and a l s o  p r o v i d e s  c h e c k l i s t s  f o r  manu fac tu re rs  and 
performance t e s t  p r o t o c o l s  t h a t  are b e i n g  used b y  NBS, C a l i f o r n i a ,  and 
t h e  F e d e r a l  G r a i n  I n s p e c t i o n  S e r v i c e  (FGIS) i n  t h e i r  t y p e  e v a l u a t i o n s  
( d r a f t  d i s t r i b u t e d  as NBSIR 80-2179, "Type Approval  C r i t e r i a  and Tes t  
Procedures") .  The f i r s t  d r a f t  was s tud ied,  m o d i f i e d ,  and endorsed 
b y  t h e  Techn ica l  Subcomnittees o f  t h e  NCWM N a t i o n a l  Type Approval  Task 
F o r c e  and approved by t h e  NCWM a t  i t s  6 7 t h  Annual Meet ing.  

S i g n i f i c a n t  a d d i t i o n s  have been made b y  t h e  T e c h n i c a l  Comni t tees and 
approva l  w i l l  b e  reques ted  a t  t h e  68 th  Annual Meet ing.  T h i s  handbook 
w i l l  be p u b l i s h e d  as a new NBS handbook t o  accompany H-44 and used as 
t h e  des ign  assessment c r i t e r i a  f o r  N a t i o n a l  Type E v a l u a t i o n  once 
adopted b y  t h e  NCWM. 

I n  
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LABORATORY AUTHORIZATION 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8 .  

9. 

10. 

11. 

Author iza t ion  Process Agreement i s  d ra f ted  b y  NBS and sent t o  NCWM 
f o r  adoption. 

NBS announces Laboratory Author iza t ion  Process i n  appropr iate 
media. 

Laboratory app l ies  t o  NBS f o r  au thor iza t ion .  

NBS reviews app l i ca t i on .  

NBS sends c r i t e r i a  f o r  au tho r i za t i on  and quest ionnaire t o  t h e  
i n q u i r i n g  labora tory .  

The labo ra to ry  re tu rns  the completed quest ionnaire t o  NBS f o r  
eval u a t i  on. 

NBS evaluates quest ionnaire and schedules on -s i t e  inspec t ion  o f  
labora tory .  

The on -s i t e  inspec t ion  i s  conducted and the  r e s u l t s  are repor ted  
t o  NBS. 

The on -s i t e  inspec t ion  r e s u l t s  are reviewed b y  NBS. 

A C e r t i f i c a t e  o f  Au tho r i za t i on  i s  sent t o  t h e  l abo ra to ry  w i t h  a 
copy t o  NCWM. 

L i s t  o f  author ized l abo ra to r ies  maintained by  t h e  NCWM. 

CONDUCT OF EVALUATIONS 

A type  device w i l l  normal ly be processed through a two-phased 
evaluat ion:  

- design evaluat ion,  and - performance evaluat ion.  

The design eva lua t ion  w i l l  be conducted b y  NBS p ro fess iona l  s t a f f  or  
author ized l abo ra to ry  s t a f f  who are s p e c i a l l y  experienced i n  t h e  
cons idera t ions  needed. 

The performance eva lua t ion  w i l l  be conducted i n  author ized labora tor ies .  

REVOCABILITY OF A CONFORMITY DECIS ION 

C e r t i f i c a t e  o f  con formi ty  o f  a type  can be revoked by  dec is ion  o f  t h e  
NBS au tho r i t y :  
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1. When i t i s  found du r ing  i n i t i a l  or subsequent v e r i f i c a t i o n  t h a t  
p roduc t ion  devices present f a u l t s  t h a t  render the devices 
unsu i tab le  f o r  t h e i r  intended purpose. 

When t h e  produc t ion  devices are not t he  same as the device t h a t  
has been issued an NTEP conformance c e r t i f i c a t e .  

2. 

3. When l e g a l  requirements change and the  conforming model i s  not 
cons is ten t  w i t h  the  change. 

The manufacturer w i l l  have t o  apply f o r  re -eva lua t ion  when he makes a 
change t o  the  device. 

DEVICE POPULATION PROJECTIONS 

Table 1 provides the  p o t e n t i a l  market o f  equipment f o r  a Nat iona l  Type 
Eva lua t ion  Program. These est imates are  based on t h e  present output o f  
NBS and the  State o f  C a l i f o r n i a ,  an t i c ipa ted  techno log ica l  innovations, 
and t h a t  p o r t i o n  o f  the  market p resen t l y  no t  u t i l i z i n g  t h i s  program. 
I t  i s  an t i c ipa ted  t h a t  the demand w i l l  increase a f t e r  t h e  f i r s t  yea r ' s  
operat ion,  peaking i n  the  second o r  t h i r d  year, and l e v e l i n g  o f f  i n  the  
f o u r t h  year t o  an average annual demand. 

The q u a n t i t i e s  are f o r  actual  eva lua t ions  conducted, n o t  c e r t i f i c a t e s  
issued, s ince i n  some instances the  issuance of a c e r t i f i c a t e  may 
requ i re  t e s t s  on two or more devices. 

The categor ies o f  equipment are based on codes o f  NBS Handbook 44 and, 
t o  some ex ten t ,  t h e  t ime invo lved  i n  t h e  examinat ion o f  t h e  equipment. 
There i s  a f i n a l  category o f  " f i e l d  t e s t  equipment" d a o t i n g  equipment 
necessary f o r  f i e l d  enforcement agency use r a t h e r  than comnerci a1 
measurement. This equipment i s  evaluated against t h e  NBS Handbook 105 
ser ies  (see CRITERIA AND REQUIREMENTS). 
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Table 1. 
Device Populat ion Pro jec t ions  

(Po ten t i a l  Market) 

Scales and Weighing Systems 
F i s c a l  Year 

- 83848486 
o Bench and counter, 30-lb capac i ty  or less 30 35 35 30 
o Bench, counter, and f l o o r ,  30-lb t o  2000 l b  1 5 2 0 2 0 2 0  
0 Self-contained, over 2000 l b  10 15 15 10 
o Large capac i ty  15 20 20 15 
o I n d i c a t i n g  elements 20 25 25 20 
o P r i n t e r s  5 1 0  5 5 

L i q u i d  Measuring Device Systems 

o R e t a i l  motor fuel  dispensers 
o Computing reg i sters/consol es 
o Slow-f low meters 
o Vehic le tank meters 
o Wholesale meters 
o I n d i c a t i n g  elements 

Other Devices and Systems 

o Volumetric measures 
o Fabr ic  measuring devices 
o L inear  measures 
o Taximeters 
o Timing devices 
o Grain moisture meters 
o F i e l d  t e s t  equipment 

5 1 0  5 5 
20 25 20 15 
2 3 2 1  
3 5 5 3  
3 5 5 3  
5 10 10 5 

10 15 10 10 
2 2 1 1  
2 2 2 2  
3 5 3 2  
2 5 3 2  
5 5 2 2  
- - 2 3  5 5  

To ta l s  162 222 193 156 

Note: If t h e  average cost o f  a t y p e  evaluat ion i s  est imated a t  
$1000, then t h e  f i g u r e s  above represent p o t e n t i a l  business 
incomes to  authorized labs. 
ma in ta in ing  a l abo ra to ry  au tho r i za t i on  must be examined i n  
l i g h t  o f  t h i s  income, because the  cost/revenue r a t i o  may be 
such t h a t  almost m p r i v a t e  labs w i l l  apply. 

The cost o f  ob ta in ing  and 

SCHE WLE FOR IMPLEMENTATION 

The f o l l o w i n g  th ree  char ts  descr ibe t h e  decis ion and task process 
necessary to e s t a b l i s h  a Nat iona l  Type Eva lua t ion  Program. 
t rack  t h i s  process from f i s c a l  year '82 t o  f i s c a l  year '85 according t o  
major p a r t i c i p a t i n g  organizat ions o r  sectors: NBS, f ou r  subgroups o f  
t h e  NCWM, t he  vo t i ng  membership o f  t h e  NCWM, State and l o c a l  
govemments, and indus t ry .  I nd i v idua l  dec is ion  and task statements are 
numbered i n  a t ime sequence cu l im ina t i ng  i n  operat ion o f  a Nat iona l  
Type Eva lua t ion  Program under t h e  auspices o f  t h e  NCWM by October 1984. 

The charts 
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