
-~ -~..NIS CIRCULAR54

AD-A280 562 "...-

~.Precision Laboratory Standards of'
mass and Laboraor We!gts

COPY 1
94-15445 A~~~.

MpSW D'rcEPAIM' TY rIF=Meni

NATIMIM aSTANDARDS DTIC
NATINALDIJEU %ELECTEDf

t, IL MA Y2

94'5 2I O3



UNITED STATES DEPART"MENT OF COMMERCE - Sinclair Weeks, Secretary

NATIONAL BUREAU OF STANI)ARDS * A. V. Astin, Director

Precision Laboratory Standards of Mass

and Laboratory Weights

T. W. Lashof and L. B. Macurdy

OF C

DTQ Ut. UfTym I q nmr 1

National Bureau of Standards Circular 547, Section 1
Issued AUGUST 20, 1954

(Supersedes Circular 3, ini part)

For sale by the Sup;erintesndent ,,f D)- tient,.. L. S. (;,,'ernmlewt Printing (Mfice. \\adhingl,1 25. 1). C.

Price 25 cent,



Foreword

Natijonal Bureau ot St aindIard, Circulair :i, D)esign and( T est wi
St andiard'(s of M Iass, hias been a biasic reference oiii Iilss -t (ill d (
we-ighIim jgSince its, publicat ion in1 1 918. Tliv, expanding neveds, of
scienlce, Industr ' , and commnerce call for the replacenwri t of Circularz
:3 liv a lar-g-ei andl more comprehensive dlocumenet. Because of the
jinle required to prIepar'e n Single hiarge documenelt,. it is pilannied instead

to prepare a series of publdica tions covering the subject, matter of
C'ircuar :3 andii issue en (I as it is coinplletedl.

Th'lis first publica tion presents lie specifica tions of the National
Bureau of Standards for precision IaIborat c 'v Staindards arid ot her
lab~oratory we"ights. It al1so presents thie regulations gov ernu11g, thle
submission of thoise we-ighits to the Bureau for test, and outlines thle
wveight-cahhraIt iol. Service of tile Bure1-au. It sup1ersedes chapters NVI.
VI I, and X.1 an c relnated port ions of other chin pers of Circular :1.

Other p)ublicatitonis will pre~senut Spec'ificat ionis for commercial
standards of miass. methodls of Weighmnig, tests for sets of Weights, a1
dhiscussion of fulinda mental 'standards and Concep~ts, and thle designl anud
test of balances and~ scales.

'F'lie mat eriail present ed hecre is based not only Onl the third (1918)
edlit ion of Circular :3, pruepa~redl by A. TF. 1ivink-owsky, buit also onl
Mr. IPienkowsk 'v's 1941 manuscript for a fourth edlition. It also Is
b)ased onl suggvest ioluis anud assistance received fromIitii iaufact( urers anrd
suIppliers; of weight'; for scientific use( ait the 19,52 Annual Meveting- of
thle Sictietific Apparatuns Mlakers AssociatIion.

A. 1' ASTIN, Directfir.
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Precision Laboratory Standards of Mass and
Laboratory Weights
T. W. Lashof and L. B. Macurdy

I'[Iis is t he first part of t he revision of Nat jorral Bureaii of Standuardls ('ircirlar 3. 1 )esigil
arid Test of Standuard,, of Mass, last r'evised ini I918. Lahorator v stamirarus of mrass ini orde'r
of (lecreasirig p~recisioni are classes .1, N, S, and S-1 . 'lii' newly int roducred class J1 weights,
with a tolerancre of 0.00:1 miilligrami for each weight, may* he uised for tille calilirat io'r of
eqIuipmiient for ultrarnicroanialv' sis. Class N1 weilghts fire reference standards for hivig-
preeision work anid work demninartig high connstanic v. ('lass S weights are lahorat or '
working, standards. Maintenance t olerarices st art at 0.00)51 milligrami for (-lass NM frac'-
tiorial w('isidts and~ 0.0114 muilligramr for the( smallest (-lass S wevights, arnd decrease to 5 parts
per million for tihe larger wevi ghits of Iboth Ii asses. ('lass S-1I are for rurse inI rou t ine an ial viical
work wvit i quieik-weighi nig al~ances arid are the mrost prec(ise' weights ava~ilable ini lioniietric
unit s. Tolerances vary frori 0.025 riillig-rani for the smrallest weights to 10 parts per~ riilliori
for tire larger weights.

Classified for the first timoe are class 1) lahorato (irv weights for rortte .ir'nalt * -ical work.
class, Q for technical arid stuident rise, arid (lass T for rotigh weighing iolwrat itris. Main-
e-nian ce t uderanvies for thIiese weoights start at 0. 1 mill igram ! or classe s P and QŽ arid 0.8 m tilli
-rain for class T andl decr'ease to 40, 100, arid :300 parts per miillioun, resp~ect ively, for thle
larger we'igihts of these classes.

Inr ar ( it in rito t he, t olerarnces, tilie denomioinatioris, comnposi tion, rcoinst riuctio0n, m iarkinog,
track inrg,, arid performriarici oif w''igh'tý of ('achi Oi- arie firlly descrihI d. Also d escrib eil arc
the iratuirre arid prec isio or f tire tests, avai lal le and ot her feat ii es of tihe Buir'eau 's weigirt -
caliburatiorn service. In girreral. the( calibiration service is irnteindedi primrarily to provide
stanrdarri wevights for th vli'(atlratiorn of oither wviglis o ea ' iihfr nsinii
wo rk w hire thle hi~i i est preciisi on is requiiired.

1. Introduction

Thle Nait i jn Butireaui of St taiti( Isi t hiotigioti t mIajor' cltrt ng~es thI at haiv e beenl tlitae to meet t hese
its luist or' vhas beenl tile centter ill thre Un itied Starttes treertsartr:
for til('en I iIbrartltiol of precisiotn st arltl'( aIs of lItalss. 1. Tle illttroductio'tbi of a1 new class; J for Very
lBecattise of its J)osit ionl. wInich stems frotm it', aicclritt ely wt(just e(I tuicioweigirt 5.
ctist or ,lv of tilet natijonlaI st alitam tIs of mass, thle 2. 'Illre tise of t iglirter t olerattces for claisses, N1\
Bllual rent.ih, b~een t ile logi('rt sotirce of a sy-steml of anld S, especially for tilie smaitller weights, ill or(ler
r'lassilfica t oll for hoth it ('Oltt FýialX'r 1 it scieltit iic t[litlt iii 5 scittltt'to mitt( mlttit at W wor'k tire r'or-
weighits. Althlotigli thIe N ittioinn I iii rtaii of, St rt m- tect iolts for thIese weights ttorittlial may11 he
,r rdl itotiest etI with Ith tlr'atltoi'it v to i nips 1) li eglect ('(
iuritirula torY classificat iolit itl~l toleinlitees for 3. lire jilitrlo(hiltiolt of 'grotip'' toleranlces inl
wt'ig-irts, thei( cittssificnitioii5 aiti( toit'rmitces that classe's NIl 1trial 5, for tire' abhove putirpose, aitll ill
liaive I eelt recoln ilietledI 1)y vtheftietv11-al Iii e hay' et ortler to lptr(venlt litccliti niat ioit of t'rrors wireir
wit I alimost liirvu'rsrtll lw~t a(lltite ill tit- Ins (titIi'. init sirtail11 weiglrlts ate- tusedl

lire first chtssificvtt loll isslued 1). tire National 4. TIrel( separation of class S it nipoe
Birreitu of Standahrds was gvivt' iti Circular 3, ini clirsssiland it irew~'ciitssS-I, tlt ttrleigams
1 903. Tlh iswe rev ised itt 1907 andI again tit thie equ~iivaeleut of the clatss S of ('irciuhtl 3 , thini'
1918. 'lThe 1N1S re~visionr of the ( ircl'tlal (ititiotigli ('(lit jolt, i1titi thlese two clarsses con'forinittg, to tite
out of pri'itt foir 25 , eal,; or ritort') has coltiit iietl ti'a(ie prlact'ice of tloulnle- 1111(i siitgle-clivetk('i
as it baico teferelitet oltilt11.55 sI tiiliii'(l5 iij to tll(' wti'igits.
pretsentt t tilt'e, ('vt' thlotigh tlidt iolirrl clatsstes of 5. Tlhe piovisionl of iroimtnnt' i'(' eiroilrilltrttiOiis
Weighls liiave Ireeti it(Itlt'tI to sirppleliireit tire ori'iginal 11irdei' c'lass S-I, to irtet tIre liteed for' litbora tory
ones. st iil(11(Iai(l ill thIese' (eleoirtiltat ioits.

Iutil'ig the 35 ,vetiris tinht haiive paissedI silt('t thle 6. Th~e nit ro(lucti(' or of' thre e classe's, P~, Q, ait(l
piliblicat loll of tlit' I iil'r(l edit iolt of ( iretilat'. 3, TF, of rolugh1 litboral orY' weig-lits, e-'ssi'ittrialV etjiilV-
it gri'eat expati~sioit of 5('ielitti fir', t ('('tlti('ll, ali atIrleitt to titte (.'lasses- of wevights' lnow ttvrrilable fronm

cIir1101iti'rcl tittivit v hals I tikenl ph~i('t, lri'irgilig with til lt abor'ator'y sutppiy hotuses, ill ol'(l('i to iprovide
it th l' inrut for' irew clrtssts of wt'digts, and[ dr'tiaiids tit I' 1.1 lrtlid i'dzat loll (Iesi'e Iw bY itti ttd tilst r.'.
for' iiiiprovt'd colistae v nit d ItrI i('('ii't(' ill vet''i'tii 7. 'it'l uiste oif a tlotiblrt tovit'rirct schemettt (it'--
u'a rgi's of th li'est abhIislret vI e ssts of weigh ts. 'l'lre cvt'itaiw it'Iol'rattces fot' iiew oi r'w~ i tdj~ alist e(l



weighlts and lamaiteClillilcO t oleraiices for weighits Bureaui will cointminue to ceeit ifv weighits u1n(1er thle
that have been in use), wh ichi recognizes that prev iouis req uiremeli t s of ('1i ieula r 3. After thle
Weights of (ertainl dlenominatiaonls aiid classes caii1 em I of tble 1-vear. period, n1oicominlercinl we-ighlts
and should be aidjuistedI ver-Y (los(1 v so that I liev will be test e i oilil( thb asis of these niew Ivreqii ire-
NvI illarlnin wit hini isef ill t ii 'ni lices for a reasoli- ienelts, ollid w-ill be ceritfied I inder one of thle
able leii~thI of timev claIsses ~J, NI, 8, S- 1, P', Q, and TI, olidv whenl t hey

S. A mlore detailed s1 ijtenlielt of the require(- iiieet :Ill the requireinellis colitainlle lwnivrii for
niiitits, patii4 ilalYl wiiti iei(m rd t o i1n1uierial, Ilie class, for wh~ich I IiP are subil)iil ted.
design1, and sat ;Thce finish, "'Iid oi&t l hi l'ratiors f lint Althoughl ever'v efl'ort hla. beenl 111,14 to mieH
affe~ct the (milstaliin of weighis, withI a t i~litell ill Irles('nt lileell wll to aniticipatle fjutiare iieels, for
of these requlir,11elits for classes MI aiu! S. swivilit ici lila;sss aonfltinls aind otheri aboilloni .i

Several niannlfact urers ar, noaw mnaking- wvv(ýIilts \vveigls, situlat ions 1unidoubtedly will arise thln't
that me1et the (loser toleraiices" and( oth ,er iequiiire- will jinlicat e Ible need for aineivIiidielits and1( add(1-
iiieits for classes NI and S mienitionied above. As- t ioiis to the iiiaterill (ouitainled inl this publli('Ot loll
a nmatter of fact, t li Bureau ijn 1951 inicreasedl tie Thel( staff of the Nat ioniil Bu-,reau of' St ainairds

list V 11( W i~l vslioll withI which it cert ifiedl Ivill consider smuIirrst ions o olfvlll..oOs
teeWAiglits. NIodernl resea i-ch and( the( IelVr N)Vif~iI ~i f lls

(fIIIIick-weig- llng oevives (lelliandl the improved ~~cf~tiis (cliielhtin o lale
colltaint andc 1( accu Irac v. shoud be submit tedl to the Nat iollial Bure1-au of

The Bureau will accepft we-ighlts for (erlm ivotiion stanidard" inl wrt i. ~th sufficient (fetai:l '111d
1111d1Cr thevse uiew requlirelliviets. beginningll :1 mon0ths wvithi the informat ion, researchl dlocumenets, (1 e-
alfteri thle date of t his puablicationi. For a period I Iece!-Ssar ,V to establish) tble need for the lc.oml-
of 1a yea r after thle (late of this patiblien tloll, the i11liden Ie I1him I ies.

2. Classification of Weights

Weigh ts mayi be divided int o four g oil ps avicord- T.XHLE 1. X(diona(l fluio, if Stapidard.ý r/o.-sifiration of
i hgr to t heir, use, Ii) iitleY, pre(cision l 1aoi at orv ii" Iiis

.4O anla rds, ilaboratory1 WeighIts, commillericivin l smnU -
an Is. and trade we( igh t s. Precisioi laiboratn Clav Tss it(1

.talilards, include weights used Ill scoilitific andf ___-- IO LABORATORY____ - ___________

ecclii l leaIIborn t 011(5 as st allla irls of mass for thlel'E(IiNL ORT(fYTANAfit

(ailjlrat ion of other weighits and weigh ing eq uiip-
111(11 or als precision In Iora torY wegts frIlai- *t \licroweighl slaitdarit (tticrohalative work).

I t ca ork. I abora t 01 w eights inicliude weighIts, A I Higlt-recisiori ,cienttitic statidards (riferttice,
tiselI~~ for roihaayia okadfrgnrls iglt-preciimio, and Itigit-ctislatitv \ork).lisv fo rol~l tial ork nd or ellr'l S cieltitift statolarik (refcettice, ctilibl.raltionanld

hIaboraitory , v wil techiiiicalI work. ('omnneiercIaIl plrecision anaflv ' ica.l wotrk).
standi~ards inlhiclue the stalte, offhce, and~ woirkimPr -I LaboratorY slanthiarii2 (rotilitte attalYtical and
sI alidliids lisell in law eiiforceuiient . Trade iittiiTiittitOwr)

-veigt.i tsm tinclue weigh ts 5usd1 ill thle pii rchiase an nid
stile of, g(oolls both by thle (ivru ttaiid illL ttA~it ~n~
011rli:1ia cv Ide(1.

Table I list.s Ow liclasses of weighits, 1llider each 1)I .\tttv ito! antd 1precise Icclttinol \\(iitLlts.
of tlies goup01Is exelpt I IneI rade g-rouip. The Q C(~ teral lnhoralory, lelmtical, atid studentt
4Ilassificll on. specific'a t lolls, will reguilationis forrr 'I' it 101 %vtigltts.
tr(11 wecighit, (tis a1(1o)1ed by thle National Coni-
fereilce o ,f Weiulils and NMeasurles aiid recoin-

eneidvd bv the Nat ionil Butreau of' Stainlarlls for oCtttIMERIAi. STANnAitI~s (reference, workitng, ato

prmI 1iiumgt, loll h)v Ill,(e severaI*l 'State(-;) are coverlld held statndards itseit itt law itiforvivititil
ill NBS Ilaindbook 4 4 ,1 revised to (late, or 'its A Savpiavsadrs

Ij Stalte workitfi slatt(ar't.Tli lvIt weitded use 01. Jnilhose if weights of' (11(1 (21(1~egt
of t~wIleliboia t 01 cltmss-s is gIven atlebgi -ii
(if chaupt ers 3 and 4; t hat for each of the (1)limiir- 'Tumit..xi inur (weightls tistdil Ithesalecof

enilelase 1 ( , B,,11(1 (1) is gie iii (1rnl 1 :J2 t'fttt~iljljediis and servitts)

;ruiniitl \\,qiJcitssr Ivi'ir.iiliiidiii n wtaiusiirinv I -tiii5s. firs d,b Svt' classes tishtoill NBS~' Hlatndbook II.

\\;ihmtijiili 2..ý 1). C.. $1.2.,.
2 NHiS C inrcular :t. 3di vd., OvlsjTii andi ist ,pf stuuiandars of miass (1t918.) Foriniivlv i i' xu '

(ull ,f print, bint availaluil in niiiii ljiiiitiis. 2 I'luiS .Iuissiticaimujii is tu).~ if 1, ji-.
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3. Requirements for Precision Laboratory Standards of Mass-
Classes J, M, S, and S-1

( lass, J. I'liese .1re Ilietlil' weigzlits tit'siglit'l aldalt to 1,11Iio p1I iiij01 j)I'lt(' .igleNtJt

piii'iiiiai'ilY' as statitlaitis for. the t'lbril'iionl of as nioted( be(low liiitlt''3.1.1.1. The( KIloop laiti-
weih II-11g eqhlipinelit Iist't i thle precisw e lvti'Ilniii- ness iiuiiihtr shall lie as follows: (aI) 251 or g'eat el'
tiol oft verv Small iiia~sot' inl tilt I'anin'imtnalvlah-i. at a te'st haul of 200) g for' weights ahbox' 30r111, 01-o

''hlie effec(t of t'alaue's ill ro'I'tiv(' IIIIIIII(lit \vwill eqtliiv.l']!lt (Ia is' and luu'd'r. iniaterial, s. i s I as
bit' lmal1 for lpioJperlv ('oust i'li(tetl ('lass .1 w('iilits. stainiitss Steel); (b) 55 orri* greateri at a t eSt load

7 as Al.1. HI'es( 'lv are etri'i( weights tleSig-Iit't of 100( y fo- weghsJ0 llug andI( lelow alinria
for. use as i'eh'reilve standtairds, for. work of the an1d har11der materials).
higheltst pI-'q-iisoii. a11d for *inve(st igt ionjs (~1 deandinig
,1 1ii 1 (1lt',rI 'et' of (-()1I15I1 ai -N- o\- el I -i per Iod(( of tinie. 31. .1 .1. 1-,I'io N
iolei'alicc, for chs.; M we~ights up1 to 5 ghave be'le] (/s' A1 (Im a S. At thle opt ion of (ht.' pajr-

so sele('ted that for uiiost seliiII(Oiclo i am! mcro- ('lits('i, If (lass, \I or eihs-r to 1he uIsed( aS
clieiiiical woik the c'0rrec tionis for the individual ieh'renu'v Stand~ards' tie siirfaee of weighlts I g

weii~~~~~~lits~11( Ihovva'.' be n~ete n lo' a'~ plotec'ttetd wit hi goIld
Whit'ii lisev Withi '0r' lpiopeiIY ('oust flirte :3 1 .2. (O I? ii S I ION It SlS'rAx ci

class A I weigh~ts will b~e 'onistanit wit hinl colnsidler- (Yse J, If S1 , anhd S-1., Weighits s11i11I be
ably less than the prescribied toleraice'es. As a, -

grop, hes weght 51011(1 e clisati 10' sveial olistruclt't't of niiiterial t hat is reIshisalit to oxidla-
yi'i '~ ithi iitil 11(1ir t t il('i 1Oc oft ie ii4i ioll or 'orroion50i, emcelpt ats fol low.s:

pre(cisionm (class Al cali brat ion (see 5., 1 .(lass M (a)). ( /ssAI.Saad -I. rssa11mteias
M ls., S. TlIe~e ale mlet lie wtvigits (lesig~liet ais sJilihiiil ,v Sliscelit ille to oxidlat ion aind 'orros5ion1

working" st andatrd is for. tilie calibrat0 ion of othe myr sdlo'wilisI ~Iahve )' e
N*.,. thalt the surface is smiitalilv lplot eet' el ii ceortdtilire

lvigt' f.w Iiig0i-pr)I((l~l~ ''.,1Yia NX0' gts fol. with 3.3.3. Aluinum.III1 al.iittii loxys. andtilt, ~ w'ghiig ilplvs(ah 011
chmca aortles011 I I'' othier mnetals that hanve res"istalice to oxidlat 1011

tolt'nlamires foi' chliss ý; weighls, ale Such that thle ail('llOitletitiigarlyo tiesmfe
weigts 110V li uietl'.vi hil~tco ree ion, 01hie' eiitit iou of thev Illetal III. v bi~le Iuse'( onlly whien

liaii~ ~ aloac ft'ahboacfr is iav- Ile Suriface \\.Ill take holld 110( a ig~h polishl.
ir il work aind as, key boatrt or dial-con trollet 3.1 .2.1. AD.1 1'T1NG MATER'u:It AL

hia~~~iiZ 21ast S Iikxegilgailtia aacs ('~. and( S-i. TFaiitalumn (oppler, aluiti~ii-
anvig 1 20-g ('apacitXv. liill tii, (ii'11111 ('11011:111av res'ist alit to oxidlat ion

Class "; wt'igl ts i bi e ulsed also as l'eft'ieiiee anmd corrosion Shall Ien' (. i11'(If a djust 1inig manterial
staiida m'ds HoIwiever, tlitv miliv iiot be( exptected( is r-equired. Mater-ials, that readilyv oxidize anid
i)Itvi lat111i a1s constaniit as ('lass Al we'ighits. cor-rode (lead, dirit, po~wder'ed iliate('luls. orgauil('

( 'lSN S-I . Th'I'se a1re (lesig-ii('t foi. list, as iiia t t'iiils. Such .as pa per atid oil, etc.) Shlal not
prec'tisioni lii (wtolj itt_ \% eights ill l'olit ilie alialvt icall lit' tls('( inl adljustinig vaii it ils.
work wit hi liiil1li('('5 sing( icmWihii eiis
Suichl as a chin ('ls. S-I weights, bridgre the (IIIsJ 1,S n -. Aisraeetro

anld th lt'pr'(isioii hiioratoryv Standtairds. (Class, S-I 1( n(lil iiliitgteaiatii 'vt'ai
illt'lii(I(' weightls ill iivoii'diijiois. aplotlt(i~l'Va, t ~o\, threads of' thet knob) Shall be' free of detposits,
Slit I('('Ita ill otle lit'i' 11ts (st't t ablel 4), ats we'll as r'(Sitllit's, and( otil(i-' ýotljjitaint itItr ,jubSI'II(-VS,

itiose' il m110lit' units. Wei]Zhits that Iil(t't class Such as m'tsidtit's floni d'l'(t 101)101 ingr and cleanling
S - spit'(ifit'at lol' 11,( the lt ost precise laiol'atol'v SOItilttI~I5.
work ,Ing, Standard.s clreitl vailable Ill 11011- 3.1 .3. MlAGNE.TIC PROPiE~RTIE~S
urn' nic units. (Ya'lsss J, 1!, S. and S-I. W~eigtsShialllie

('oust rumettt of iiolili~tli(gnti' niiatt'liall N cithler
3.1. Material f'''iiiltti'10's

II.... iav w l'isetl
.311 O~l~..('asse s S a nd S- I. N oti I11(iagIe(t is st a1 '1il'ss-s t eel1

t la1ss J. Wer'fights slia11 bIle colist l' lite o'Itf hard, i' I illtivs (im'clldiligy type IS 8) mayI be sepr'ov.idedt
Tioiihiol'olls Ililattl'l'l, l'esistallit toi ihii'asitil, ilild not) lie nictkel ctiiitt'nt Is at1 hest 50 perce lit bY weight
likelY to ('I1iij) or. sjiall Ili list'. Flit' liltop Ila1rtlies, tif' th lit' (li'oIIlm 'ointet'il
iiiinil'r tif, tis Imat eial wl'idetel'iliined at a
te'st load of 100 gshall Ib' 16)5 or' gri'ta t (v'.. , 3.1.4. I) -i:sT'i'x

( laxsss .1, S, and( KS--1. Thit lii1-i dle(ss i't'(pl ii'- /.s s S aInd S-I. 'lt'o totalh volumeli, iintludtling
tlit'lit Shall applY ti t lie tiautt'i'il of' whict'h tll' all1.\ ilr-t ight cavit1y, shall lit Such tha1t th li'averlage

hod (imIvimdingv knlob) (if thle wt'ighit Is ('(list i'mtt'd deviisit\ Vswithliin tile 1-i'aiits shiowinii tahle 2.
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TABLE 2. Density for class S and S-1 weights 3.3. Surface
Weights Allowed dviisity 3.3A.1 11i1itEG U1A ITI ES

Greater thani I g (or equivalenit) T .8 to 91.1 %weigrit shall he sutoothI, except foi- such markings
l gto 50 mg iriusiv (or jtni v- itsar aloedul~lr .5 entdreshrall e hf the

( '/(i-X-1. and 11) poished

_________________ ________________wighits ehlxb motvcept for tcnirlgs

itare requtired tinder :3.5, andt shall be carefutll.
3..Design plishdo aeeuvln iih

CfAXWX on 31. S. and( S41. A weig~ht miay have (/a,,ýNe J, Jl. 8, anhd S-1. When subjected to
anly shiape that (toes not init roduItce featutres that 111i'letl Quilla intspect ion, tlie( surface shllt1 a ppearI
redu lce tlie( relia bility of thle weigh t. All weightIs free fromt pits andh loms a ad shall show no efl'ct
shall he free of ragged or sharp edges or entds. of porosityV.
Wire weights shall not be excessively long a11( 3.3.3. PROT Ti.ciION
shall not be t ightly coiled or othlerwise shlaped (a AG WIHS0V.N'iXt hrtal
so as to Wae a. tendwecy to (illt'i am!~ 10( h ldi (a) shct-nG ii or hT wiew i.g.hts)tsohe ta
or dust. Both sheet-metal and wire weights see-etlowieegh)
shall be free from cracks such as may ibe formed ( 'ass Ml. Weights of brass, b~ronze, or other
inl bending. met tuls that tarn ish onl exposure to thle at mosphtere

3.2.2. THICKNESS shall he plated wvith platinum, rhoditiin, or other
suitable mletal. Gold p~lating many be utsedt ait

Classes J, 11, S, and S-1. Sheet-metat weigh t, 01)1 n of purchiaser (3. I.1 V1. There shall b~e no
shall not b~e tniiuecessa rilv t hin, In part icula r. dIa rkeniing of thle stirfa ce and no format ion of
the weligts shall nrot he so thIin iitht thle stirfae spots of any khind when the wegights ani, boiled for
teinsion of water ~vill beWi t hem on t of shape. 3 half-hou r period s in (list illedl water and cooledl iii

('lass J. Tuel( nominal t Iiciki esses, of ttlie ma - (list illed watecr bet ween lboilililgs, oir when t he
terial from which sheet -iiet al weighlts aeformied weighlts aesubtsequtenitly dr ied atateprue

shall be equal to or great er than thle values ill of 110' C for 1 hour.
t able 3. The actutal t hijckness shall he not less ( lasses S and S-I. Unless lie surface materiat
thani 90 percent of the norniintl t hickness. is at least its resist aiit to atniosphevrte corrosion as
3.2.3. Nr iitoi, it li lt] immnuin . it shlbe p~lated with Ii1 ntials such as,

( 'a~sss J, 11, S, and S-1. The entire weight platin um or rhioditunm, oir shall be lacquered.
shall the a single p)v(e and homogeneous, excep~t Laicqu ter, if used, shall he harid, of only mloderate
as follows: thIiickntess, trntispa rent . a ad not easily cliiplpedt.

(ilasN.11.A, Surface pro cet ion in accordance I m u~icr shall not be utsedt, however, onl weigh t s
wiith: : .3; goldt aidj tistig mat erial fused onl the t ha t are niat Ie of, or ar pla)11ted wvithI, a mat erialI
uipper sultface of sheet -a et a I weights. thI at niormatilly livedt not he prot~ected Aagoinst oxi-

C'lasses S anad S-1 . Sutrfa ce prot ectijol (3.3.3), (I at iou or corrosion. Gold 1)1lating shall not be
niea us of at jutstumen I (i ct as a Svrew 1(1101 ('0vm- ulsed as I lie fitnal coatingiii, excep~t t hat class S;
tug, an ad(julstiing cavity); adtjust ing mamteirial in weertits t hatI ari to he used as reference standard) tIs
adtjustinig cavity; gold adtjust ing itiaterial fused imay tbe g-old platedl at optio of ptutrchaser (3.1 .1.1).
Oil thle uipper stirface of sheet -met al wveigh its. (b)) SiiIT Etr-\ I iQAt A ND W IRE WEIGiiTS

( la-sts J,J 11, S, andl S-1i. Stie -miet al andl wire
'F-xLE .~:: N omiwil thjcktit ., fm-r ci,.s J shect-mefial weights shtall be nia~de of' a miat erial t1hat requires,

no(ihs 1 surface prot1eeltion. If t lese wihsare a(]-
Xi Iimmii~:i~ii~s ~jtstt't by fusing, or phat ing', thte adjtustinig mat erial

shatll reqiuire ito suirfacet jtotect ioll. Lacq~uier or
Wvihhi Wiquil ''hic(kness oither tontings. athtetr thlain etect roiltt fig', shall not

-~ he lutsedh.

50 0. 0059 1 0. 0009
301 001117 0. 5 .0006 .3.4. Denominations
20 0012 .3 MM 1)05
1) 003~ 1 . 2 .0010:17 3.4. 1. S)srN EMIN ' iiici DENOMINATION~S Am.

500)23 . 1 (00026 E t~s~)
3 0015 . 05 .000 19ý
2 .00 131 l(15s( s J, Ml, aad S. Thew svst en shlltt be
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(ya.x S-1i. The svstenm shall be metric, avoir- 3.4.3.1. (O)PTIrONA.- SEi:RIrEs.

dulpois, apothecaryw troy, or cCertain other units ('hr,.•,., .11. *S. ,nd ' I Thl. w,.ihts ( f a set
-is set forth inl tableI 4. (ax" ,1,S n .Tv v.ýdt f. v

121 tbe.e ai anllged ill o e oi' io r llo( ' )f the followij(in
8.4.2. 1 NIJIVID'AI. \Il~GI1'l'5. sIes: 5-2-1-1-1; 5-2- 2-1-1; 5 3 2-1- ; or

( aIu.,sts J, Al, ,S, (Ind S-i. The denoniinations ,A4-2-1-1; or l,((uiivalhnt as specified in 3.4.3.
shall le sel,.cted fromn table 4, except when weights The unit ill I)oldtiace relreselits ii sllillilaltiollof

are itelnded for a. special a[plieatiion. smaller wveights of the set. Whienl there ae no

.3.4.3. EI'T5 OI.- WEiG.iIrrs. smaller w\'eights i thlie set, the unit il hioldfie
(/l.<.s..,'dJ, A . S. ( S-i. Thie weightshincludedinlreplreselIs an ' t halitionlal weighi thiat is 'eqlilirlod

a set shall be suflicihnti for each weight of twe set to I)" v 3.4.3 in tihe 5-2- 1-- 1-1 ain • -4 2 1 1 series,

be eomipaire directl vwith alnolhler weig'iti of the set but which li ma Ie onilited in tlihe 5-2-2-1-1 or
or with 1i stllnnillioiin of othier weights of (lie set. 5-3-2--1 -1 series.

T\B i. E 4. Pr'eftfrp'ed deni omn ali/a inns fmr pi (-ccisi.•n fl it ( )#11'/ S.tan /n rds of IIn (I

Classes

J m S S-I-I t eon eric)

Jpo_ _ Tro I - r-il("•l:

Metric Avoirdijlli.s Troy yran Cart

I kn ky •ql o 1,2 (ni) o: I (mm c

50 25 50 50 100 10 12 I 0it0 (1, 000 2. 500
30 20 25 25 50 8 10 500 5, 00(0 2. 0l00
20 10 20 20 25 5 8 300 3, 000 I 0011

10 5 10 10( 20 1 6 200 2,0(10 50011
5 3 5 5 10 3 5 100 I, 000(1 300
3 2 3 3 8 2 -1 50 5(1(0 200
2 1 2 2 5 I 3 30 3(10 11)0
1 1 I -t 1,2 2 20 200 50
0. 5 q 3 1I 1 0 100 30
* 3 500 Y 1 2 '1 5 50 20
* 2 300 500 500 I I, S r ap 3 30 10

1 1 200 300 :!))) 0. ,5 13 1; 2 20 5
* 05 1I00 2 2001 200) 3 6 . 5 1 10 3

50 10)0 100 . 2 . 5 .1 0. 5 2
30 50 50 I 3 3 3 1 I
20 30 30 05 .2 2 2 2 0.5
10 20 20 03 I 1 I I 3

5 10 10 02 0.5 1. -05 0. 5 2
3 5 5 01 03 03 . '3 1

2 3 3 0015 02 0p 02 .2 0l5
1 2 2 003 0.1 2 M01 .1 03

I I .002 005 I . 005 .05 02
in, . 0(11 t( 0G., . . 0:. 01

500 mi 0i,0 O):05 002 . (10)2 . 02
300 500t 500 001) 00l; O1 00 1)) 01 A\ssnl) 1m

200 300 301) 001112 0(11)05 . (1005 . (105 -
10O0 200i 200i 000l 1 0003I 000:)li

50 00 51100 . ).00-0 0002: .0002 .(1.71430 50 5800 1)0(0(02 2210 30 .110 0000210) 20 20! 0000 1 dil' I
5 1 I0 10O. 00o• 0 5
3 5 5 5. 0O0

2 3 3 :.)1,1( .01
I 2 2 22,0 001l . 05

0. 5 I I 1. 000
• 0. 5 0. 5 500 Ilb'lr %,lLlits

.2 .3 .3 30,0
.1 .2 .2 200 G
.05 . 1 . I00 ('arlbon 2. 7273

0.)5 .0-, 5,0 '1., ca' hl) li I. 3631;l

30(4 silion I. l6810
2(0 Ii ilicon 0. 1672
10 I1irn ,. /. (630

3 Smnr' 52

'2 2t;
13

291 17 -51 5



TABLE 5. Maximum and minimum denominations of commonly used sets of precision laboratort standards of mass

('lss l•• rr uni o r11111imTiruirnh|iI

Cltass .1:
Micralan . ... 50 ,g 0.05 Ing

(Cltss.es ll ,1ad S.
;i\;NEI{i.X. i'1Ri'ih)iK

Anialyi vi al ,alaric, 100 I rig
Se'lliiiiincroi-hialiil'ic 5(1 p I rig
Mir'roa li t * i(,iia philahiri 2(0 I Igi,
Assayv halhrn(. I I 111V

BAL\\N IVITII HIILT-I\ \%EI(;IIT1 (10)0 MVto I II1

A iiali irl. alanici 100 . i00 111ig
,it iiii•lll(( ralahiv, .50 - 100 ing

.ljicroatinaltical 'alain, 2() 20 g () 100ig

('lass S-1:
GENERAL IRP. riiisF: { Iriu.

Laruzc-capacit v balac' 20. 5, 2, ()r I kg I g or 5 tIng
Large-e•apacit v ana'ltical balarinv 500 or 200 g 5 rig
Anialiyiv-al ralaiace 100 IL 5 Irig

A.\ A.LYTI ( BAl A. NCE .'LI

With (li ,0ai 100 Lr 100 Iig
With chaini and iirir or with chiaii a•id biutilt-ini weignts --- 100 t4 I g

Avorirdulpirois 5.1, 10. 5. 2. or 1 11) or S )z I '.32 OZ
1)o 50. 10, 5. 2. (wr Il) 0.001 l1)
D)o 10 oz 0.00! oz

Aimlt Iihcary. 12 orz aip or I dr tit) 0.1 grain
Troy 50(01z. t 0.! 1t.l Irii

Do 500 isz I 0.001 )z I
Guraiin 1.000 Lrniri 0.1 gralin
C'arat (with two 200-c we.ihlut 200 c 0.01 c
.Ass.v aY on -1 or I A.T. I,, A.A

3.4.3.2. ()PTIONAL MAXIMU" AND *INIMiuM Di- ('.'.; .A!. 'l inll(,nmbers 111i V le niaiked oil tihe
NO(MIINAT 10 NS. wt'ighls, anld1 if maike,(I shill be cxliressed ill kilo-
(7xs, , J, If, S, tatnd 5-. MNlitilill and gl'ills. gintils, 01 iiMiil miml alls.

lillliniillil) nellolliinllit ol•s of cOmmtliilV isIe'(I sets (l'ax-S S. The nlllitlile shall be lhiilv liirkeild
of hiltoratoiv stiandai'dis of mass arle given in Iup)Onl vac(ih weighl. (ex(ce)t in tlhe e.-.-,f i'idirs anld
talhle . loti \ire tZIls.111(l S11.1 sal(il t, ,pi.,ssr,,l ill kilo-

ý4l*111ns, Ml'llll's, 01' nfill Z_ lni•

3.5. Marking of Weights ( ',ss . S1. 'lbhv illtI ,i'er s"ball Ibe plolinlv 111.i1rkelId
01)poll eil(h \vchit, ('Neeh),int ilie, (,aISe, of I:-les iid

3.5. 1. 1)EN,0.M INAr,,IN othier wire weighihs, and shall li' txpirsseul ill
('la..ts. .1, A, S, and .S 1. Wenihs shall ibe termlls of Oe( of' tilhe unis listed ill lippelidix 2.

iiarked with ile iiuiter a(nd1 1ilililt, as5 Specified 3.5.1.2. INIT

3.-5.1 1 ml, :ý.-5!.2 ( 'hisses, J, A.L S. ('14 S-1. Thle 'iliil (i' "
3.5.1.1. NrIMinli of which lhe ilioliIlitl valuli of eelih weight is ex-

B- finllilii ,ir" is iliialilt tle lltillol"e represelltillg piressted) shall Ilw as Splecified ill 8.5.1.1 for eaeh
tlile liioitiintl Ililss or "villhie" of eecll wehZlit ais clilss. lr, Iillae of hlie ulilit , if abbrivizite,, shall
eXlipress(d iln (t'ilms of sonie aeet'cl)ible i lh lil. be lieabrevitild ill ac•oirdaiie wVil Iil)laiiidix 2.

('f.ss J. If the shiiii i or size' of ia we\ight does Thl lilireviUll lolt sliall not iludei(plic 1 period.
not d is(llginish It frOlil othier Weights of tlhe set, it ( '/as'.. J and 1M. Tl'he mnilt shaill noito ,t 1i iirketd
iniV *v be marked with sitill shallow dots or othe~r 01] \Vwighlis less lhlili 100 g'.
(list iiiuishti ng nma i'ks. The Ili ll lne's I )IV I , ('1(15.1 S (ta1d S- (1t101'c), The it lliV. l)i

niarketi oil the hglrr weights, 111i(1, if Inmarked. 11iaiirked oil the hlrger shleet-metal anili cYlinllical
shiatll lie e'xpressed ill in ill igia l1ls. weights.
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S~ I (,totimiA .') . Tihe iI1,1-kiilgs shaoll Ill- 3.7. Case

vliisto iit~ hI it s.c n ic vIII Ipp t ,ý2,ýx epIIII 7('/ xsSJ .1 1 Sit ('I~t'd ý shi .l ()t(t orii ll~ltorcsit.1

()t iC * Vi''tidiir Ned Iti l htxetlo , o.5. ., .... ti A'jo'o tfor lylael ne lil1 r %ifters %]I t -:1r fe' s 110 o ttf A\l.ithi
.1.52 ohiol Hotlic t' i t''tl\v. 10WAI'-all o i&lt. cn v t S11111h l 'Atso d siiullv 1l111t' l ori'Alitl"~' :1 t11(

e(iivd si tar iigthe .Im lleoii l1'1111,Y h olit 1At'i1 ('A eI' t)' il(' c ilo lsed f lit A' xxA'U(_r tlts '11111 tt .o0lAA tt

whi'l'pace o 3.6.o Ler if tes In lsinII Ibe telir pock .v ( :)7.l.x'A'i md lck l l
form s , il, '..itI~ ~. ~ ew ll )l v 'Ij(lt ntv to holp'i d to tIhv t' .11 .l S .- an[(tiS-,AI tll i e:s i

iitab ,l it tllii't'l' f tltn ýI li 1 ltlltt disot'kt't ol t o'fit:1.5i.2 lt xxIA i CA't sT'Eift \V -lix'II s li' illtl s'.illg s "io ll .he lit t'o t il 1111mgt' re tlle~ ' case. s iii oil
C/.6.1 l .t's 1h Sl (//,i'(/i intrie 1. leastH-m 2 iet iglit iosit iatt'

shall i!atld sbet irti' lt weiht fore(I hich dit hx it'l'l-s tit fi'x''l~ht oilt ililt'itl

(At'llil'it' mar'i kis.Th n e 1:1 be( lsp o f

wt'.5.2 t shall not' betusedt soiI tii i~t ii .ut

C1 la~ttx'~i Jtl If Si, l hi t' S- i~i5 ltl i" X(l\('is.1. Ii' flit' iheilonijlllto '111, I ion is l I~ 11 is e

shallA'ottw 'AV'!A( rxi-v lv broadif 11101 tre fr'o mI blr.I lliilttlc ve .htsile fit'l tled thte Inivx'idual holt' Ixelltsll

Sharpit iii les ox it '~0II i1lx'l ' XX 1-itg' t sl ii 'hal nlot per it ' 0-ý flfi, 3ýl.8. Tof lerances

and'l hIAl All1 lit lt'te \\,i on o"Iw T ;I

th At it! J,'~ri 5.11 s ,tnte S el ttt'' s iligt lt lifter o i.s \,lt ol( d ,asSecartfired ttIlt'w'~ foi hset 1 .'olit its t Itlt ie~

lisx J'1it'A I. e fo' ;llllt'.1 ".

bre xilhu lit't' IA 'l'itl'llliliA''.ls t's ill 11 xx or'l hit'le.'rAl V- ej(11:1t1 I-ir stof l' i

Lifir" l. orcps S1,11 b prvide fo ifdivdi7
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som ma eral a viga (enst vma kel v(I fl'reit laxss S8. W~eight s of at set that inhiv ld weight s
from bras's, till the wveights of the Set mla be smialler than 50) g shiall (oilformn to thle grou p
adjutst ed (at the op)tion of thle purchaser) accor-ding- tolerancees prescribI ed ill t able S ill the (.01 umnl
to the aIppaieit Mass vIS. plat inui, t ant alum, mlarke(I "(rirolp."
goldI, or what ever. is the mlat erial of the hI8.-el TO\ 1, E, ITCN N C li A N (:ES
weigh ts.3...M ITNAC

Apparent mnass vs. brass- valtivs are t hioseI' Ith. Ithe (/a.,ssvs J, If!, 8, and ( -1 8 . Weigh is that hil e
-weights wouildl be assignedl on t lie basis oif a comiparisoni bvee ill use shall mecet the toleriiille req Ii riiiiil(I,;S
at 20' C in normial air agaminst normial brass standards. ,pcfeil .821an3822,exvtI;olws
"AXpparent lita~s vs. other material' vahwie are thnose it3821.ad8822,(~lta olw

thlat tit( weiglit., would lbe asshigutd on 111f, basis of a Clax H/~~ . Majin Ielalice toler-ances foi- weigvhts
comiparisonI at 20' C ini non nat air agai ist t lle true mass frontl .500 111g to 1 00 111g Shall be 0.01 05 mgi( for
of standlardls of this oithe mi uaturiaf. lin bothI cases. indilvidulta weight,~ and 0.020 Ing for t lie grotup.

no ( r! oswul i uiu frtetn n ( 'lass S. Malintenlance t oleramices for weights
vftf-ct of the 'nur'nal air'' tilititeil as air having a delln-

-it of 1.2 umug~ctn') , aund values wot~iul he deivedii 100 '1- and larger shlvl be twice lhe accept alte
froin t in( trute mnass of tin standuardls (normnal bra- I oleraitees for I hiese weighits, as Shiown Inl table S
standards heing defined as, 4tandardls conmposedl of bothI for inidividuial weight., and for (lecatle groulps.4
brass having a uluuisitv of S.4 g'ctw` at Y0 C anIi a
(o( f! i I itt oif cuical ea eNxpani 5mmof 0.000054 Item deg
C elsiuts (cenit itradc).

3.S.2. AC CE:p A NC ci: 'IRAC',- a ntx ABmLE 7 . Ai'eplon ir folero pires for closs .1! Wirci/its

('lassrs J, -11, S. and1 S-I. New aind l miwl-v
adljutsted weights shall meiet til' toheralite re(- Dvoinitnijtaioi Individualt Giroiup

~niisspecified ill 3.8.2.1 amnd 3.8.2.2.
:1.8.2.1. TOLERAmu.Nci.s Foii INDIVIDUAl. WEIGHITS 25 125

C lass J. F'or weighits i . it can bi e i mit urcotti- 20 100

pared aedl Il1 series (i. e., Aveigltts, of' thle 10 50
preferred ( d(leoitninations listedl in t ablle 4), thle 5 25
toleralitee for (itch weight shall be 0.003 ing.:ri
For wueoigtt s the denitoina t ins of which zic e of 2 I 0
ir-regimla r anioint ts not revad iv ,i t ioIiptulle inl 1 .. 0

a eies, the tolerance for each we igt tShall be u
Specified by th'e ptircltaser.% hut normtll-121Y Shlal be :500 2. 5
ntot less t hanl the t olerances for thle (hlass NI weighits 200 . 5
lnearest it inl valueic Iit egt halhe( 'e too 0.3

( laxss .1f. Imdiviua iv ~ isillb orc
wit hit thle t olera tices prescribIed ;1n t able 7d iii 50 . 25
the c()ltiitit mntiaked ''lidividituil. 30) 1

/a~ss S. Inid iv idulttI weigh ts shall be (0 micect 10 1 00

withIin thle t oltnia ces prescrib edl in table 8 inl thle
coltmntnl nuiarked "i aldiviultal.' 5 0:14

( 'ass 8-1. Weighlt s shatll b)e cloniret withit it 23 0. 065
lie toleraitees prescriliet ill 1 alle (1), amid, ill2i3-

add it ion. not Ilore thlatn oiie-t liid of tw \N(liets gIng
of at sk I of iiew~ or. ttewhI adjutst ed weightis lll iv be1 500 .0054
Ili (rvr i~t nior 11,anb~ one-li Si f of t hese pit- 300. 005-1 000
scribledI tolertti-,cvs. 20)0 A005-1 .10

( ItsqsA S, anrd S-I. F~or atlindt~ividutal M 10 0054

weigght of a. dlenlomintat ion inot listedI iii the tabIdes, 00 0 5os4
lie tolerntce shall lbe (elt rniimtedl b.N pr1opot ionial 30 0051 0.0105

iltvit-polat ionl bet wetti t olvertIttets givetiI for weights 20 0051

"3iol . 0054

C(I/ssq s .11 and1( 8. lThe(' crrect ions of thle i it- W1 _oI 0. 0135
(1i" idliitl weighits Shall he suich that itO conlibiitit- I 005~-1
1 iol (if wveights that is jIntenided to lie tisetl iii a .

A 5 0054
weighiiitg Shall (differ front thle sumn of thme tiomitintl 3 0054t
vaii se l)Y titlo i thala thle a mitloi lit lis-t e I u a l Idor I l 2 005 0i.0t135

g ro m J t lt' ti tt '.rii g o jI p ~ to ltrIa mI c e- s a mil I li e( 2 0 0 1 15 4

wveightis to whtichi IheY a pplY are as followvs: 0 054 000
('lass .1!f. Wevigh1ts of a set that intcliide weigh ts .0 04 t.00

hiss 1111 hiit ( slmll cotiforiui to 11liv groupI toleranices
pmescrilued in. table 7 Ili t1 i colunint Inarketl I Nhijt.imii'iii . olvir-itie ii 1w Iii' ti's:iuiii as acivipiitu tiihiraicvs4, Xo ptt

tol uti~iiii i 11vini mo'.1:u 1 (- fiq \%ivlt ts tti'mui .AMI1L to~uili ui t iiii
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TIABLE S. Artpft ce Iolerpi aecs for class S wI.4iqh is TABLE 9i . TIfdurIiWVI 1S (I01 I' ll 'i/ if it III(Id 110 Yfit coo sc/I by
voi'aiollsa ito aIn o.phu ric hionidif q frow, 30t prcocusl tos 71

iDenomiln -at ion Indlividual G rouap p citfricehso n

ky Inrg Ma xi:5jlailrit alll/w:sibe Nariation anud
25 62 I eorlna et gain for -

20 50tit- -

10 Cla25 S Ch's 8-1

a12 gl Ing "s

:3 7.5 221 0.22 0. 65
2 5. 0 1200 .20 .60
1 2. 5 X12 1 .15 .4 -1

2:100 13:3
50 1 50 .085 .25

300 0. 75 100 .070 .21
200 .50 s 5
100 .25 00501

30030 .090

50.220 .025 .075
50 1206 0410 .07 1 4

230 .074 0.5 Oil .0:32
10 .074 015 3 .009 .028

1 042 .007 .020
5 .054 1 .0015 0115
3 .05-4 0.10
2 .051 (

10,54 The "mtieani variation'' is dlefisticd as t lie average of
mgthe quiant ities W-A and C-I), and the "net gain'" is

500 025 defined as the quantityN )- A, Avhere A, 13, C', and 1)

200 .025 0. 055 are thle iteastireti ina.ses (corrected for thle huovait.
100 . 025 effect of the air) of the( weights uinder the( follow'ing

100 025coinditioins: kA) After the( first :3 (laYs at :30 Jperceist
relativ~e hiumidity, (11) after I (laY at 7-0 pereent, (C)

50. 014 after 4 daYs at 70 percentt, and (D) after again beiing
30 .014 0.034 at :30 Iperceint for 2 (lays.
20 . 014 Foi- ind~ividual Nveiglits of dlenominiat ions liste(d(
10 .01-1 1i

ill table 9, the allowaible variation and not gail)
5 . 014 shaill be as listed inl tite table. Pol. indtividutal
3 . 014 0.3 veighits of deinominiat ions not listedl inl the table,
2 .0140.3
1 .014 Jthe allowab~le variations andl net gainl shall be de-

0.5 .014 t ermined b~y prop~ort ional interpolat ion lbet Weeii
1. 5014 0.valuies givenl for Nveighits of the next largerel andi

2 01 j Foi- all ordt~inaiv sets and for g-roups, the( sumn of
Which dloes not exceed 250 gr or equivalent, the(

.05 .014 0. 034 allowi ble Variation and nl'l gainl shall be a pplied
- ~~to the sumll of tilie weights. I la1-rgel grollps, shall

IMainteniarce t,,ieranevs for weights helow 1too trg are the same as the( be divided ill anly appropriaOr~te (' ma11i.e inito g-rotil's
.5ceeti/ae/ toleraners. Fo~r wveighits 100) trig and above the illaslteriance of20go mle.Frsets or, (ri~lups of weirirhts
tolerances are twice tliv accepJtance tolerances.of2 0gors alr F r ZZ

list etI iii Itable 9, the aillowa ibe variation an nloit
gain11 shall be as list ed. For sets or groups of

3.9. Constancy Under Variations in weights not listed in the table, the allowable vani-
Hlumidity a tion1 and niet gainl Shall1 be eqtual to the 5111fl of

lie( amlotints all1owable of] wevigh'ts of the (lelloinl-
Classe.s 8 and S-1. When tli& relative huniiditY ?_aIin c a~viitlegoip

of the suirroundiing atmflosp~here is kept tit :30 per- 3.10. Packaging
cent for :3 days, ratised to 70 percent and kep~t
hbere for 4 daýys, anid thent brought baick to 30) This sect ion alpplies to new or iielvv.x adjutsted

percent and kept there for 2 da~ys, neither the weight s.
meanl Varmalt ionl nor the niet gain hal b111 e more 11..SPRT AKG
thanl the amounts sp~ecifiedl or Calculated il ac 1.1 irAtwPAKG

cordance with table 9. ('/asxx J, Al, S, andI S-1. Eachl set of weights



and each individual weighlt not part of a set shall ber, a cault ion ngnilist breaking thle seal, anld any
be packaged separa te(ly. Ot her a l)lwi'lvlia c iinformatit onl.

1310.2, SEAL &310.4. MIANFACTURER S INFORMATION SH1EET

('laxsss J, 31!, 8, a nd S-1. T[he package shall (Classcs J, Al!, S, andl S-1. A manufacturer's
thsat e t be tilie nlallli1fact iiei' or' adju lste~r s informia tionl sheet shin 11 be packaged with inew

tha tleweighits cannlot be i'enioved froili thle weights It shall list theilejdesityv to t wo or thlree
jmckg,-ewith (tlestroingil tilie seal. 'I'lle weights si 1phai'kbe pitke 1 in11 ac :oi'laice wit h 6.4 before " iglilf''iclint figure'is, anid also tilie corn los-i i ol of

"sunIilieg tile~e alloy, commercial grade, or accep~ted I raihe
.1 niaiiie of tile niniterial of' which tile weighIts are

3.11.3 i\IARKINC. COMpoSed (See 3. 1 for Sp~e(ifi(' Iol~is as' to
( /axvqx J1. .11, S, a l S-I. The sealed packagge densi ty an c111 oliijmsiI ion.) Thie inatutre of tilie

shall lie miarked vith tilte ('lass of wveight, tile suirface pl1ot ('(-tion (3.3.3) aiii tile conist ruci tonl
ilaxifllitili anid uilliniilllinl delloihllilia t ions. conitalined (onve-piece, screw-knobs, s('rew-kilol l)illiedl ihiiveii
therein., thle uinit or systeml of unlits, tilie ianlie of knob, etc'.) Shall also be dlescrib~ed oil tilie iiifornin-
the tim nulfa cti rer, thle mnaiiufacturlier's I lvp nu1m1- t ionl sheet.

4. Requirements for Laboratory Weights-Classes P, Q, and T

Olass P ( f(n ;r~l? class S-2) . These -weights or 'oirroslion. Lead shall not be hlsed . Cast i iou
ar id(Iesignedi for iou tine analyvtical wvork ill thle and other tact als wvithI sim illar r'ates of oxidaitioln
scienitific or~ technical laboratory. mlay be used for- we'ighlts of class T hiut shall riot

('lass Q). These weights arie (lesigniedl for use be uised for weigghts of' thle Othlei' classes. Ironl and
wvith Ii ecisionl~l'esI resn gages anid for tlie t echinical steel shall ilot lbe uised for weighit s of 5 gro 014' ~oz or

wvoik of commnercial and1( student 1l1bora tories. equiivxalent a nd below, eXcel)t t ha t St a inless st eel
Weighits of t his ('1a1s ale suintable for the ilabora tory mlay be lused for wevimzli of' all dlenoioniatijons.
dispenlsing of cvllenicals and l)l12ilrfllacelit icaIls! 4.1 .2.1 . ADJt-srI NG I ATF:RIAi
rou~gh dlet ermninatloln of inuss ill Itle eleuemt ary (7'assts PQandl 'I'.Bas ('o')')er allinniuni,
l)liysiis lablora tory, etc(. till or maeileulyresistan to oxdainn

(Class T'. Teeweights arie diesigined for rough tirll,01' 1111 sihall be~ lislh. reist 111 lit to O"i materioal is
wveiglinmg 0lwi'at1iols in. thle Jiihysical a nil ('11cm- ('reqi'red.hllle si fnjliti nntcnIi
cal laboratories, such as with Iifre-mneasuring flawIiei 1.P andl Q. Lead sh~all 110t lh used.
it )!)aira his.(lss

4. 1. Material 4.1.2.2. CONTAMINATION

( 'ass,(s P), Q, and 7'. All surfaces, ext erior and~
4.1.. HARDNESS ilnterior (inchidlilg thle adljuist ing caviy anld

('lasss, P, Q,. a nd T. The Knoop hardiness thlread(s of tilie knob) shinll be free of ilef)o."it 5.

liibrshall be as follows: (a) 125 or greater at a resdnie, and (AN other (.1111niillatI in,(g substalces,

est load of 200 g for weights ab~ove 5 g oi' %oz or1' at, '1' ililg, oil an reidusoiis lcto~
equliivalent 1(bass 1111( lhardher mat erials) ; (bi) 55 or iagn cleaingsltos

grn t ci at a test 1011( of 1(00 g for' weights of 5 g or' 4A.1 .3 \I AG N 1I C I1iu l'lHTt ES

il ivalen it 11nd1 below (ahIinlilunit 1111( h1ardeir (Class P. WeightIs sh12ll1be conistruchitedi of uion-
t Ian I elmi a Is). miagnietic mat erial1, withI thle following, eXce 1)tmoils

4.1 .1 .1 . OPTION or' lwiovisiols:

( laNs( s P., (2, and 7'. If thle weigght s are to (a) xickel ullay~ be usedI for su rfa ce Pi'oteet ion.

rec'eive' rough use, thle liardnliess i'equlir iemlent 1111 (hi) N ohillingi leic -t U1aiuiless st eel a1lloys ilay be
lie chliniged at tilie (h)t loll of tilie l)II'-chasei' to r'ead: used, )i'ovided thle nic'kel co(nhtentI is at least 50
''l'he Knoop hiardniess linumbei' shall lie 225 or p~ercent by weight of thle clllonlilunu cointenit.

grnwhtci at a test Ioad( of 500 gr for i'11 weights (cast (0' D~ense steel, i'ollei or' ot llel'isv worked.
1011(an staIIinless or e' s steel). may be used foi' weiglit s of 10 kg oi' 2( 11b oir eq uiv-

l'olla dene u)a helt finid above.
4.1 .2. C ORROSION REiSISTA NCE ('lass Q. (lass P spe('llu'ati1011 npplb' except,

( 'liss~s P'. Q,' and 7'. We'ighits shall lbe -ion- thait demise steel, irolledI oi' othler'wise woi'kedi nIlmy
st l'ii't(' of iinatvi'ml limt is li's~uislI to oxidation lie used foi' weights abiove 5 g oi' % oz 0o' equivalent.
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(lass 7'. ('lass Q specificat ions a pplv ex'ep~t 4.3.2. lHOIanC' I4c aN

that calst i1r0I) may lbe 115e( for weight's 4)f 100 gr or. (Ql.~. , (.aa I'. wt'iglt S111111 be. fesista:11it
4 oz. or- eqluivalitt and above. to corrosion of, tarifI'lishiiig bv thle aIrl or.b% 1liarul1i1ig

4.1.4 lDi':SITiY with the( b~are liaiid(s. WNlieli the base' fiental is of
such mnaterial that p~rot ection1 is r-equtiel-v , a p~latinug(lasxs-, 1)F, Q, a ad 7'. Weights shal be l'oil- 51(1i ice r ii otii o iilSn 4!

st tuet ed of mat erials having (lelisi ties wit hil t ilie paint or- hclaqier "11111 be I i ise( I. If tria usparenlt
1-II1)ges shiown inl table 10.panoractiriiie ,isI111)4II r1111110

TABLE 10. IDensi1tY for laboralory ircif1hts likely to (-hill. No hicqiier or- palint of anY kind
__________ ____________________shla II be used oil shevet -xietal wveights or- oil weights

Clas _ Weights -l Aloe dens.- moill *osedI of it nllaterial iiee(liuig 110 surface pro-
Class - Weihts t e('t jloll. If sheet -1))et ill weights a1e1N, I lidjsted blw

fusing or. platinug, thle adIjust ing 1i))atlrial S11all

2 g or Ii;oz or :30 grai ns requ iiire no0 surlface prot ve(t ioll. Opaq lie pa illt
1,Q- and greater 7.2 to 1 0.0 1niav be uIsed as follows:

Less t han 2 a or Ioz 2.6 aiid ilip (lass s J)P anad Q. ()n wegtJbo45 ig 01-
100 g or 4 oz anid gre'ater~ 7.0 to 10.010lb
1,J ls., than 10t0 g oir 4 oz 101)

T -------- anid greal er t han 3to g ('lass 7'. Oil all weigh It 5, ('xcept n1 ote(d( abIove.
or I oz ----------- 2.6 all ,:30 g or I oz anid smialler- 1.0 all(, I lii

_______ ______4.4. Denominations

4.2. Design 4.4.1. INDIVIDUAL WEIGHTS

4.2.. EDES AD (riixis (lasses P, Q, and7'( . ltx('ept when weights are
Clase PQand7' A eiht hal hveno intIeu)(ledl for at special a pplica tion, thle (lenolinia-

s lassvdes PrQ aondr f 7' he A ý w eigt shll-s have 1a0 t ions of the Weights shall11 be selected from t able I11

Ilerfora t ionis or- cralcks, thiat in~trodule (alangel of 4.. ETS 01" WEIGH1TS
excessive changev with ordlinarv iuse. Sheet-metal Class~s P), Q, and( 7'. A set of weights shall inl-
weighlts Sha111llnot lbe Inillecessar-ily th1111. Cl(iedt the dipicPI ea , I (suecess'ariy to permIlit weighiing

4...rIN1 of anyi oload within thle rang1(e of the set.

('lassos P, Q, and 7'. A Ne(igrlit shaljI liI( hav 1n 4.4.2.1. OPTrIONAL ýMAXIMIUM AND 'MINIMUM~ 1E-
MoVablu parts, except as follows: NOMINATIONS

(Class 7'. A we-ighit of thjis (-'IS;lass I nia hae 'lses P, Q, and( 7'. M axinitim aind minimumi
r~ing. Providled that the ring- is not split of- (1,liominallt, omis of .oilmllol~lVN lseol sets of libt a
1-ei')ovaii1)14. tory weigh ts alli(e given ili t 1)1)14 12.
4.2.3. KNOBlS

('lasssx P, Q, and 7'. A knob shall be hldh iii 4.5. Marking of Weights
pjlaceý t*iglitlv- enIough, to I)r,(,V(,Iit its woi'klglo Joseý
withl orl ma rvi- hanldiling. 4.5.1 . 1Di.:smoNA-rio\ O1" VALUE

4.2.4. -S1IAIE C'lasses P, Q, and 7'. Thie n~omlinal mass or-
('lassis P, Q, and( 7'. A weight shiall be shaped ''valie'' of each w~eight shall be plainly marked

so as not to be sUiseelpt ille to t 11illelt( valiilabilitY V. tI1)01 it , e'xcep't ill th ciase15( of ridIers and Ot her wire
ill pa rt i('ihli I-: w~eights. Wvire Weight s shall be benit inl such

('lassos P and Q. A we-(ight of the(seý ('10554's forms as to suggest I he de(11nominat ion, uniless t hey
shall not havye af coinl shla w, l1i1l('ss thle we'ighit a11-v to he li5('( If, asid(ers or- for othe purp ~l iloses that1
mleets thle ha r I ii('ss re('(ltviireu)eit for rouigh Ilse als lenmam special formis .Nom inal value(s, shiall be
specifie'd Iii 4. 1 .1.1. e'xpressed1 ill t ('11115 of One of the units listed ill

4.2.5. AiM UtI.;rN(. MATERIALnm4m alpepinix 2.
('lasssx 1', Q, alld 7'. Ad(julsting~ nI~aterIial shall1 4.5.2. DE.SIGNATI~ON OF UNIT

be' s('('l eel vcolit aiuied and1( shall nlot p~roje'ct be)l('Id Cla~sses P, Q, a ad T. 'The( marking shiall incicude
lhe surlface: of thle we'ighit. tl( I'namei of t he lii) it or. its accepted a bbr-ev ia ionl

in1 liccorldii lice W~ith iappenld ix I. V('xcet that Oil
4.3. Surface knlob w('igllts below 10 g r 0,2 OZ Or. equj1ivalent afid

onl sheet -1leil(' We ~(ight s below 1101ng r 0I g1 injl
4.3.1 . IRREi~GU'LARITrIE:S or- e'ql iiale it t he nit me of thle tin it mayI'v be om itt elI

('lasssx P, Q2, and 7'. Am-'i irregiila ri ties of the whl(' sp~ace does 1)0t perlilli its inlu(ltsion iiillg 1)14'b~
surlfacve shall be4 slight 11lll iiot of sharpJ (outolir'. formi. Tlhie libl-rvviat ion shafll niot Iiii'lide a
The sil rfaice shllaI be free fromt pits o1. p~ore4s Visible pem'io I. Ill t lie c-iiseý of we-(igh ts of 11lie t roy or1
to the4 Ilhiliaie( eve. ap~othiecary syst emls for~ w~hiichi the 1101)1iuta I valhivn'
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TABLE 11. Preferred denominations for laboratory weights

Classes P. Q, and T Classes 11 and Q Class 1P

Metric Avoirdupois Apothecary Troy Grain Carat

kg l. 0Z 0: ap 0z t dwi Grain c
1,000 2,500 10 12 1,000 10, 000 10, 000 2, 500

500 2, 000 8 10 500 5, 000 5, 000 2, 000
200 1, 000 5 8 300 3, 000 3, 000 1, 000 i
100 500 4 6 200 2, 000 2, 000 5300
50 200 3 5 100 1. 000 I, 000 300
25 100 2 4 50 500 500 200
20 50 1 3 30 300 300 100
10 25 '.; 2 20 200 200 50
5 20 14 1 10 100 100 30
3 10 5 50 50 20
2 8 dr ap 3 30 30 10
1 5 1.2 6 2 20 20 5

4 5 1 10 10 3
Q 3 4 0.5 5 5 2

500 2 0. 5 3 3 3 3 1
300 1 3 2 2 , 2 2 0. 5
200 2 1 31 1 1 3
100 0. 5 .1 05 0. 5 2
50 .3 05 03 .3 1
30 2 03 sap 02 2 05
20 1 02 2 01 1 03
10 05 01 1 005 05 02
5 03 005 003 03 .01
3 .02 003 .002 .02
2 01 002 001 01
1 005 001 0005 005

003 0005 0003
mg 002 0003 .0002

500 .001 .0002 .0001
300 0005 0001
200 0003
100 .0002
50 .0001
30 0 000(05
20 00003
10 00002
5 .00001
3
2

0.5
.3 I.2 •

.05

are exp~resse(d in pounds, ounces, drams, or scruples, relatively inconspicuous as compared with the
the idtetification letter "t" or "ap" shall be used denomilation.
ill adldition to the name or abbreviation of the 4.5.4. DEPTH OF MARKING
unit. (Tla.'ses P, Q, and T. Raised or depressed letters

4.5.3. UNNECESSARY MIARKINGS or figures shall not be dleeper than 0.04 inch
('laxs. P, Q, and 7'. Markings other than those (1 num).

required or allowed in 4.5.1 and 4.5.2 shall not bei
used, except as follows: (a) O(n weights of 25 kg or 4.6. Lifters
50 lb or equivalent and above, unnecessary mark-
ings such as the name or the trade mark of maker (5ka.s." P. Special lifters or forceps shall be pro-
or dlealer shall be limited to no more than the vided for weights of a set. All parts of the lifters
shortest name by which the firm commonly is that come in contact with the weights shall be
known, and the numbers or lettetrs composing the smooth, and shall have no sharp or rough edges.
marking shall he no larger than those of the de- Forceps shall be so constructed that with use or
• runination. (b) On weights less than 25 kg or with storage in a closed position they will not
50 lb or equivalent, unnecessary markings shall be warp so as to interfere with their performaniitCV.
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TABL. 1 2. .11 arim in and min iiiinml dena min ia lions of comminY ina iu s'd sels tofl' bibratw q ivcirlh s

clas.s and sYstemn From, mrimmumnn To mnhim~auni

(W-(sn P (formerlY S2):
Moetrie 100 or .5g ig or 5ing

.100 ing 5 ing

Avairdapois -
50, 10, 5, or 2 1l) ýL, oz

Apt nnar'12 az ap or 4 (Ir ap 0.1 grain
Grain 10 graini 0. 1 grain
Prro as N,- - - -. 0.1 grain
Cart------------------------------------------ (with two 200-c weights) 200 c 0.01 e

('laISS Q:
Met ric-----------------------------------5. ,2orIk g I g

.500, 200, or 100 g I g
2 or I kg, 500, 200, or 100 g 10 Ingr

Avoi~hiois--- --- --- --- --- --- 50, 10, or I g., or 500 ing 10 Ing
Avorduoi.--------------------------------------8, 4, 2, or 1 11), or S oz I j; oz5

Apothecary-----------------------------------8, 4,or 2dr ap I."grainn
G;rain ---------------------------------------------------- 0r grin

Tray50.20. grain Igrain

Class T:
Metric -- - - - - - - -- - --- - - - - --- 20, 5),2, or I kg log
Avoirdiipois_.- - - -- - - - - - -- - - - - - 50, 8, 4, 2, or 1 11b U as

4.7. Case 4.8.2. ACCEPTANCE TOLERANCES
Classes P, Q, and T. New anil newly aidjusted

(Vasx'.ss P, Q, and T. When a closed calse is re- we-i~ght s Shall b~e Correct withinl thle tolerances pre-
qtrir('( or provide'd, it shall1 be so dlesigned( thait as sci'ibed inl tablle 13. Thec tolerance for a weighit
tolong as thle lidl remains closed the Weights cannlot less thanl those listed ill taible i:3 shall be' 5 peren~(it
gevt out of t heir- pockets (4.7.1). The hingi~es and( of thle nominail value11 of the wveighIt. Thte tolu'ra rice
locks shall be adlequlat e to ho01d the lid closedl with for other weights not listed inl thle table ~halbe

ujv reasoital)le ltanI(jlhirg. determined by Proportionall itlterplolatitoll betweenl
('ass P. A closed case or box shall be provided toleran11ces giv~en for- weighlts of the( nlext la1-rger and(

With ('ach set of weights. till( next smaller de~nominationl.
('laxsss Q and 7. A closed or anl op~en caise may 4.8.3. 'MAINTENANCE TOLERANCES,

be provided for weighlts of t hese clas'ses. (lls~~~,Q fd7 egSth aebe
4.7.1. l)0('KET5r inl use salll be correc t Withbin twice thIe a cceptllta ce

(lasses~ P, Q), at)l dI. W~hen a1 caell is provih(ded, toleranlces prescribed inl table 13.
it S111l1 conitain a sepatraite pocket for lift ers or 49
forceps and for el('ht weight , aInd till pockets, shall 49 akgn
be'Iarg elnolugh so that nio aipprecialble frict ioinal Tbis sec'tion a pplies to mie~ 0r tiw~~ly adljulst ed
force ANvii1 be enicoutiiteredl ill inlsertingo or- relljoviti x-eghs

lhe weigh ts. D~eep pockets ('it her' shaill be linled
wi h srte of m eimlst('I sv(1 et o sal 4.9.1. SEPIARATE PACKAGE

smnoothI, free from grit or hatrd specks or' streaks, (7I st-s fP, Q, andl 7. Ea('hi set of weights anld
atid of finue-grained wood or other' material not eac) indhivid hall W('ight not purt of a1 set shatll be
hikelv to S('ra lt ch tilie weighits. p)11(kilg('( s(pl 'll rt el N.

(Yasses P and Q.For Aveights of thlese ('lasses,
4.7.. \ ARI NO1)1 ( 'st;thle packaige sluall be sea led by lie( mainuifact ur'er'

(7'ass,-s P), Q, and 7'. The name of the ('lass and1( or adjuster so that t he xxweights cannot be iremoved
tie ioimiu'e of til l( in it or svst ('Di of units shItll be from thle p~l ('kage wvit hout de(St roving thle semi 1l
consichticously martiked onl tile ('hi5(. Tlhie weights shatll ix' packed iii acecordaince wit Ih

6.4 before s('alilig.

4.8. Tolerances 4.9.2. MARKING

('lasses P, Q), and 7'. Thle hIacktig( shaill be
4.8.1. BASIS vORt AiDJUSTMENNT marked wit h thle class of weight, thle manximum

( lassts P, Q2, and 7'. The weightIs slAMh be ad- and1( mnirtirltiuim den'romniat ions ('oltait ued t her'eiit
tist ed Oil tilie baIsis of t heir lipp r'en t malss als de(- tile unit or. s *Nst em of unitfis, thle 1121r1te of the m a

I(ermirne'd by cornipan'-ison with bralss standards ill fa('t ir'er, thle rnaritrfrtct tinrl'er tvype miniiber, amid
afir'. ally ot her' a ppr'oprualte illforrnal tio0n.
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5. Weight-Calibration Service of the N-ational Bureau of Standards

5.1. Nature of 'Tests Available staindard's of 111211 w16l he listed separlat ely ill thle

'rie tests availalde for precision lalwrator ,v sta11l(hirdls. Mole1NN-wlille, thils jInforlnatlohllm vII be
stalntarils alzic laboiltorat I wis~lits" are listed inl ohtaillie' from tw l" Fee seliedtille' (see 6i.3

a i ble 14. Special t est will h)e made whIenvI 1 ,eiow).
Ile1Cess1I l'\. Tradle weighits atre te(stv bY( th Ile local or St ate

The nat ure of tests available for 'ommhlercial wveights and Illeastires officials. io ale ine-
('ejlted for test, bYV thle Ihiiicaii oIIlY Ill ('iexetional

TA B1.E 14-. TIests arailable I aIt IN( Xojthmat B/Ir(aii of (ll('tlllst allces.
Statido r/s for p rfubs oo la bore torY S/tanda~qrds (1111d /u bora- 5.1.. (',LIBATIn..vr TO1, EI ýl:A N C E lEsT, QUAI r- A1

toy l~i~isFt (ATiION TI'EST

('las. .1 tests Ilecessarv to guiaraniteei tile, ealillrated vailues
withintit flielra' statled, anld 1ti deter-linilatoil

a. Calibrationi of mIi('rollatai('e weighits that art if of llla ~ valll('. Tl' ilt. ertvi devt rlillllt loll Is
a stand~ard1 si'rit's- (see 3. 1.2): wctilravv o~f caij lIm~ed 111)011 Illore thil:11 one st illuidrd \\.ift 11111111t j)lv
tbration: apptroximIatelyl 0.00)02 inIIZ . obserlvationls and( lIllathelliat icai el lel of then

1). C'alibration of fli('rotbatallce we('lItlts ]loIt ill a resultsl. Ordillariiv, we ~igts of, (lllss(', J, MI.S
st and~ardI scrics acc'lravv of calitbration:I 111 111 lolle i ille l'e)-'i 0 'll~lt111
prilximlaI(te * .03mg illolnVi - ~lb -vtdfl air101

c. Q1 ,1i iciat tolO't ).00 Aig "llealc t(',t" iInludelis intspec't loll :111d1 theii
___________________ iit Il-IlIIIIIt illl (If Zl'itl~l-l('\ withiiI ill ' the 1( sp clied

Class M A "~~~~~~(1(1,11fcl lollst lchiiInpcio.n

- - -- thle tests tlieee-slll' 1(1 deterlmille whlether or not
a. Clilatio (iichiinudetrmintio of oluw: tile weigilts me~et all1 of tIle( reqtlirellleillts illotl

wI'ilra ' v of valilwtionl: I part il 10t` for c'lass fill whichel thYiln' al illtil(eiI. Q1lllificat Mil1
wigeL~hts t0 an wd ahovi. 0.011 nug for \\vigtlt t ests. are for. till putrpoise o1 s'Ilnplill"Iglarge lots fl.t
10 V to l Lý'. ifichisiV(', 0.001 fitg for weighdts wacvpelltale or for estabilishing ile' qualit (I tile

t)'lW I g. r ( c of I sllpllli ., awill. illt tOw diseret illl oft tIll'

v. C alibrationl (votlmm-'. dtetrminiTI' it! i Jprvioi(s st 111(1 le t IsI.-ý

catjtlrat iofi) ):(kcvl~rltc.\f vatitbrat ionI: afn as uI..1\ltc~o N)IsI
for fa)5...N.;I.TlNAN TNG

d. ( alihr-ation (1()\%(,r tlr(eciioi(( a(lracY (of eat)- \Vl'ighits will lbe illsIpicti'( \\.Itll r('spl('t ol

trto: a- o : fvaS S. piilol .11(t alo otIn lvi~zls Vilt w-ýIIo :Ill ý:1
Ilin' ti'st'u with colýrisiteit ll tof ralw ((lies. lt 111111oo

a. C'alibratioln: a((Ilrarv If calitbtrationI: 3~ parts in stirll~fw i' larklllitlZlo t oil bililil"'. C(itllil IlI. alTOe,
t10' for winifltf t6 L, al1 above', 0.03:- (Ill forII
wNeifght' tO Lr to I Lý, iI~llchsiv('. 0.o03 'Ill' for and1( ial~l' s. aS l ~opl-Illtl fill tIlle chliss atold

1). Qulalification it.Ill gi'lerilll. work w\Ill be discolifltittled wilell :I
_____________ sitisalt Ull nullol. (If Item's Inl aI lot falil to ioinpl v

fill tlse ils st lllid:1rlls. The1 s(111ill, (If aceee blet1i
it('llis from11 lolts not1 prilopoV rk iie for iert ifiva.

10 for weif.ht' of (.3 oz or 155 grain or largeýr.
0).03 ft,_, for wvighi,- ~i5rain to 15 grrain, i 52 eriiatsad-eot
(*i( 'iv(', 0.003 fill fot. w'il.hlt s 1n.;ow 15 g~raiti.5..Cricae an rpot

thlose('21easI'ill whiicih thie weuights 5suilllit Iid wvIll

_________________________________X'hilll 'vi'i&htts 'onlformll tol tit 1' ( l i'(1 i''llenlts ilf

hI. tlnatfiticatiolt-t est 1 ibiislii' stanliiliil rl'cogllizeil bY tlill Nat 1(1111
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rqilstl~ltiui villo the c'tlasst for whi let tIvhael or otle'l e whel tiigs 1,jutii eda bY c'Jthe bitois.1, lolltof iiiiid
coIiilna Int bet tepl-t' viliti'e to a'olformall~l V.it I I('eiiit v'gi

silhlte'l''ted Witl \Ii tilt'e' lol'tel)Oiet slaed if the \vt'ig
11-po t" ol 111 1 leter. R placl't(liil't'( fo rtii legalI vIIIth e o tli ,tp lt' ,il're il ,o

(stitli s~l 0,Wheltelit'ia '' t ift'itt of a iegt is 11i 5.3. Identification of Weights Tested by
doubt1). the National Bureau of Standards

Whetn lthe faliljit to ('oliforill dotes nott initt-'rfti'
w~ithI tOw propoltsedt list' of tlitv weiizlits, a'i't"rpor't" \ie eliidwihsni'si~p'Ifn tlt
\vil 1'issuled, whliith wvill staitet whlvierii the wevgt'ii lhi't'au., citit'i' Ilit iliilt'i' wrapt'ilpJllg te l' thet shiipping,
fail to Iiit'tt the imquirt'ieleuts. F'or weighlts ('list' will bet soledtt anid~~l \Iwar k ~li t' Biirt'ii s

tlit r'tpor't wvill list the iaet ua valuets of thit wt'iglits Iottor' thait IIay he Iit't't'sal'Y for'ii'i ideitiit it11li.

6. Regulations Governing the Submission of Weights to the
National Bureau of Standards for Test

6.1. Application for Test W~hien it is detsirtetitha t wteighits bte ouit of nior'nial
seivite for aIiiiiilii t illie, iiiiigcittt shitailt

W'rittenl re'quwt 'ss :sal bte iliatlt for' all tt'sts. Ibe iiiatt' III atlvaiiet for t lit sett ting of a spetifit'

auttlihot'izetl to obligatte filiiits. Thlit'iliV~ t't't'SS111 for' ilit' comple~tit on of tests
Tlhie i't'ql.'st shaill stiat t tit'( class Ilidelt'i which dependlits ohI a 1iiliiiiolti Of faictors. Stiiit ttest" III

lt'e wet'ights are tto Ille t t't t't th In'liiitilt' of thlie hit'istl~'tsvv, i't'qiii'e coliisiern~blet' it'i (as iuditctated

iiifoi'tiiat Itlol. lFtt t' catII IIpltv. ptw' ilitu411t itifori'iii- t lIt' woirk loat (Iti th IvNIit' Nl I Mass I atbtao I'll ', r anit
ilon would itielutli lit fact t li1tilit' weights lliavt t'litr1'it' cVwork foi. lt'e (ioyt'itiiiit'lt ar' tit'r
lb''il lst'tl as; st atithait Iti t'Xact't j work, 2ititd it Is fattot's liat 'litt'r Into coiisitlt'rattloll. ( 'olst'-
tililo' ill r1 it ttt ktflow wia t.1 1 litti' t'trie tti isl \t\ t a110t q11iit'i it ý not lptýssiblv to spectify anl vxltXi (1t2thi1tt~~~~~~~~~w~~~v ito o mlwok tcrlw het edi Is

In't~ot' it tili ttik. ) lirwie, ht's wtights of t'oiiplettion of' t 'sts. I lowtvt'i', all1 tstiniantt of
vIl in' t'lt'lit'tI t'r't v befort' bt'ii- ttestt't, t hits ilit' that of coiiiplt'titml will bte filiriilit'lle whlti thlit

iit'16 ti 1 ctijwitt tfotr't tos th'fa tlit'd costv of'r b
ealbralit nforlita'tionit ;i'l'i1igt e' frivtlt hsto vli'l' o 'ei'f'' ha'tt t'tl'taitnin nIt't

lii ttizr~rhahitttllls i'ttt itt y lt lit'd Ntio iilec this'eali of Stane ts oyo

gt's'l tha t1p lit'. wtbiglits;fo iii iic'iti 'toll by tagin
'1itIt tliti.' statllit't11yit ''llti' (aitheo t'"Itistoiit lsoh 63 FeesnAlttNitl iollNu.N' GN~

'filet Nmpil ater. iton IhirtaY th ofs Stail 'tsi ''t rt
6.2. Pr~io rity an--hu d Testing Tlirroie b t ast trsaia to l Illi(, gt ftti1al t'ahilu'a

ubIt y Is Iivll. tti14- t's'tit ia baicstrihir'iswwitio Ar(lct lt' v l'ilttl f5t1itas, givenilla'its athw t'aIbrt S lvtis' of

ot iti'e ,b stitt i .heih \or k ct linllg sta t d ~t Iin ts ('2, s ili- lthet't'ss ol' lint a il tt'll o 'f titstan ftri' t iiba i itp i lit

Z- w ich w~llbe illIllslvdoil e(Iw21



B~asic hiflorlitol'V Standa11rd., of 1111155, for the ShIoudIIII w1'afppe4I (partltt wId so1( phce T)l4''1 it
p~ii'pose hlere (l1 54'rif)4'4, inludllle oiilv weu.Jits of t hey (alillot (11111121('e eolltlainl(rs 01. othe(r we4'igts.
classes .J, N\, an '111S, a1111(1 the 1i()tlie)(triv. wveii"hts of Ini wral)mifgy Ill liewtii re m ife or w~'eights, ownii
elass S-1. Metrtic wveigh-ts of class S-1 anid all I.hx r liv 1vnot Ship[pedI ill eases ('OIlltifillig p44(ket s,
xvei"'hts of classes 1), Q, and( T, \hteN siiii e solIje soft bult fivim 11111t4'l1I loilh usd e
by G overunment o01 privol~e ncigelie's .will he ac- to the weii'iit aiaf bound l iglhtix lig-lilist it to4
(4'J4t 44 fore 4111ra loll' 10) IX the14 B11'(li II onilY ill nIvolt thle possihalit v of' a iaasioii . If t 11"11V JImpel.
4N('4'fft 144l1111 4il'(ill~st11l1I('45 lest.s of tOwse w~e~l(Its Is used'(, 11ia1i1Y tliii'ktii;sis shioiuld be~ \wl1I)'ipe fill
11)414 di4''l)Iille copi'0111)i:e4 \\Itli specifielltio4411 (I. e.. fii'tiifv, V, and this tIssili' should4 be( ('ov('l'4' \\.tIl

l1.1i, for44 (;oxrlfil~leilt :14eicil'es oil the basis of a1 kntit goodis. The w'hiole shioulid Ow lieu 14' \''ipjed
I aihrof filuids to 'over'iI ltilifl 40s1. seci'iirek Hi toll".I) wrappilig, jIper ill oiifer 1(4

Fiveeilll't )1 serv\ice bIllo e roiiltideed of) V('NilI(de thle (lust atlidf riit fromo the '-olfghi p144kililr1
the' 149 jst4 Of ((4111110101s 4)1 filIlli a01 Ill"' I1; I0!4'11t5_ 111)4l'inl- il III which111v lie " I o re 0 bl)141' r rli el'-"rt
1'(41 '444'-ll0 of, lt £r~f44Ve*l'Ij(II4'is eaues allv pa4'ked Ifmr shiipment.
Illills .1r, 11ot ill I'llo aI par fioelil l'-výII1(IilIt . I14('lie. N'l \latnuf'1 ill'4'I'5 sealed packages, are re((Iliiil'd to)

s44l1' 4II4'1118t 1144'. l44w4el*r II ( ;44".'4I'4n14lit be4 Imc1k4'4f Ili a144ordnn111e with thlis sec'tion1 (:'.,101.2
:l4,4'1-4'v a lIlax ihve o(444':I4)l)oI to requfiest the fivee lI Iid 4,.9. 1.

IIrk, 4'l~1 li] )1relln so4'4 1) -% n overi'lllla'l 6.5. Shipping and Identification
a42'4lc ('V;iltel they,\ halve h4w' 4alhrte III te

ý11f4J1li. 'l*s 4'\p)4'184' 111414 I 114 HO '14' p cicalle I1'1li l~ilplll, toI1I'e 14the BIl'4'alI Ililist bvh rv

lx \x 1411h Ow1 Brll~i~41I cnli 141 1111 the feec co'44l~ed'44 p1ld. Hotuin shilapi'nts 1114 111:1d41 14) o)1 fa 111:1111
(I' ('I hi 411114411.Federal :1,v'4'le4'4' 6I:1 express,55 (44114. ( ;44ve4rII-

l1wi411 hills; of1 l:1di4i.', whell e qu'4fIired' for1 141 11111
6.4. Packing 511pif)114II shul he4114 Inc luded414 NNi111 I 111v 4)i'i¶ZlI1)I

II''4ImidZlit-- it ml bclj~)4 II 1111l4'.lik l 114 il f siillt thist 111111h' 11w.11514411" :I55Ie2S1e1)114) 144 1114m

lr1444k4'l5 lirtoi~'I 1114' Ilse of1 e'xt i Imllterizil. co111im 'ic. If al test iilliifal' ha 11441, m iwe'lI w:ls],rO
Il I'llllx 4'1'dwele-Ililet.l \\ih'I5.x1I4Il nre4 I1 I)14ki~ll'. fist. f)iII'411115 order,1 or1 hI141r shmi1114

pnol c 4' if4' i 1144 in loi', ~'x'' 41 i a14)1,1 tI hibm '\' ('1I1s.s w-c''441 l)iti.\ t.1' stl 1ip iil4'14 ot14 I d1 v' I' 11 ( Ii Ii 4411
diE 1411 441't m 11 ofi''x~ 4111'4, il illl-c 'In sP14111411. purposes 454.
F-1441'] I ii ,I4'1:'4011. c.14'I 114 8114)1114 144 -2I\4li to t1111c A\ll I)4lwkng'4'shol 814114 141'l i114 s-l~ifpf)4'i 11:111w4

f41I'Ixli~' 4t 11454 x''i4'il. lifl4i4lcill extra, J)1lkili&. 114lld Iddress. nI list (of thw co441te'l~ls. n111lid;ll.\ 441114i'
'.11111 144' 115441 lo4 114414 111 111141'l 444141' tij'ilii Ill imiri'ls thiat Ilimx be4 114'l'45511' h4) I115111'4 rei'411

41114'4 1414111ifil':ItioII. 'I114' i111'i \l'11 ililr-s of1 41141

T he 4I. - - .1i4)14' 1 8 . 11( II I'I4If1n 1114''' w l 4 r 1114' \llf~ O C o mckl v s'I& 'I I I4 x4I wn 'rIl I I( n ')I II 41 (I44 (,I .)III I 4llIH)1' ý (.I4.
-.144411 14 '1'111ahl' I'ml\'4 C i lls :11d 4' therefor il('11 v 1 t4' weigli4'4' 14)I 114' lf. 14't' l osleil 144' 3.1 ()4' '41- 14 .9>1.

'lwiii d\ 4'ifIm *-4' :wked'l ill f4114'4 fint~2 (.:If414ll1s. Ar)\4l'5le to414 be4 11lele S1)1:1114 bvi 1Iiece l4l4W~ 114 11
11,4 I I4.1 4'111 111 1111 lvll Alt o tt 8114111es4 th 1)'81inbp' I 141 I' )1' foiwa 1l 1L of 41411485 sI 24114 74' 411 114

7. Suggestions for the Purchase of Weights Meeting This Specification

4'\'4'j4 Villmm 111' 111114'4'8. ('41144 t 1114484's t :ll111d' eI),)'~li o 114 M el' rdri('5 Indiv)xx11'ida 14 plgl' I'illeii'

~~II'II4)I4I4I'iW x4'W18 lobll id but 81fJ14I't1' (I10)11X11l0 l'e~iliI'ed c 11--old41' 1141ji811114'lt (4.N.
(If411411w 1ml'l' -14)11141-s)4if' or 11 tvl 114'l xx4iolhdos t11111 1 xxIedn si4.hliil'lt m1011)41 o(441) whh4t1'r11'xeii 'fll-
4'41\v1p4lll ni4 (III 41't i'l'4ifcil'. c il'11t8fol'w N1t1)11111 'In. ) 14)lli 14 the1 4hTireslx 14 11'N oil ;I plr4'4ill 411

14 114' 11 1 m-ill-f \\e1111l from4 II 2l)1 1 414'14411i 111 1418 II It (:" i '('41 required I mIl st s f)o' 11 14 14' 141' 1114 (I 4'~l I''

if) 0'/41 of (8''tII)'I,. 14 ' 41 rq recis for lot loil ýll v to'5 be 115 (I'(li'If itll to.11. nillBl-nlo
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Appendix 2. Units and Abbreviations for Marking Weights

Name of unit jeceiiUte

Assay toni (29.1667 g) ----- ----- T'
Carat (200 nig) - - - - - - - - - -
D~rain, apothecaries'- -(-- ---- - Ir ap
G rain -- - - - -- - - - - -- - - - - G N
G ra in g-- - - - - - -- - - - - - -
Kilogratn--------------------------- k-
Mlilligram------------------------- ---- ng
Ounce, apothecaries' (4180 grain) oz ap
Ounce, avoirdupois (437.5 graini) oz
Ounce, troy (480 grain)------ oz t
Pennivweight ---- (11%t
Pound, avoirdup~ois 11) l
Scruple, apothecaries' -------- S ap

I In descriptive inateriail thle abbreviat ion for" assay toil"' sboul'I he written
A. TI., and "grain" should be spelled not.
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