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1. 3 - ‘. de

. The national siandands systen in Japon has long been asta-
blished and maintained by two laboratories, the 'ational Research
‘Laboratory of Metrology (NRIX) and the Bleotrotectniical labdoratory
(ZTL), both belonging to the Agency of Industrial Science and Techno-
logy (AIST), linistry of Iniernational ‘rade and Industry (ITI).
Briefly spenking, the ZTL scontains activiiies in tie fiolds of elec-
tric, photomoetiris, acoustic and radioactive atandards, while all the
other mechanical and thermal :tant?grda are taker charge of by the NRLM,
The organizations of tiese laboratories are described below.

1.1.. NRLY | | B . |
The ML consists of six divisions anéd taree roﬂond brene
ohﬁa.- The arnual budret is approximately two million US dollars and
the nunber of personnel is 270. T of the six dlvisions are of ad=
ministrative oharactor and the three branches ars maich smaller in
‘soope than the head office. Ve therefere explain in deteil he astivi-
ties of the four divisions slone in vhich are dealt with the natienal
metrologioal stantards. | S




The First Divioion consists of the Applied Optics, Bugineer-
m Kitrology and lensurencnts Systea Secticns.

The rescarch works of the Applied Optics Section inoludes
(1) interferometric measurenent of stondard lcdoi; gage blocks and
vavelengihs, (2) dcmlopaoni'. of wavelength mersuronent teohnique
in the infrared region, (3) angle and sngular veloeity meamuenent
by zeans of ring lasers and (4) development of small stabilised lases
for pnc‘dcnl use. |

Engineoring iietrology Sections (1) high precision measur-
ing machine for length, shape and surface roughness, (2) elements
of monsuring insirunents and (3) neasurexent and isolation of v!.'bu—
tion. |

Jieasurenont System Sactions (1) mass standards inecluding o
the national prototype of the kilogram, (2) varicus “inds of harde
mic standards end (3) roliability of m—aaohim systens..

Second Divisiont Thernometry, Thermal lisasurenents and
uantun Hetrology Sections.

Thermoiietsy Soctiomt temperature standards bolow the sold
point down to the ligeid heliun region.
hermal Veasurenornts Sections (1) pyropetry, (2) evaluation of tomm

poraturo in tho plasta region and (3) determinaticn of lattice oone
stants by means of X-ray diffraction.
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fuanium ¥etrolory Sections (1) ceaiun froqucncy standards,
(2) laser physics, (3) methano-absorption-line stadilised laser and
(4) tluc‘hution analysic.

Third Division: Fluid letralogy and Necianiocal Vetrology -

- 8éotitns.. |
., Pluid Ketrology Sectiont (1) various flow mmmm "tech-
| niquu. (2) visconetry and rheonetry and (3) density, - oonmtrat.loc
end hunidity measurenent.

Nechanical letrology Section: (1) dead woight feres stane
dards up to 50 t£, (2) hifh pressure standards upte 20 kbeax and (3) -
naterial tosting.. .

Pourth Division: First andiSocond destions fer Mu.

| cautrmanta. )

Mrat ".%ctiem (1) resenrenes, examinations, verifications.
and pattern approvals for reasures, taxineters, talanoes, weights
and load eellsand (2) developtont of lead testing deviess.

Sesond Sestion: rowmhn. emuinations, verifieations -
and pattmz apmvds for Mntcu. densiteneters, gas and uhl-
supply meters and pressure L .

1.2, 7L | -
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Only two of the fourtoen divisiens are oﬁzaccd in metrological ree~
'unrchu.SLnoo the prescat writar is not a spociziist in the fields
covered by this ht;oratory, only a brief outline of these two divi- -
aions is doscrided hero. | '
Division of mantum Technologys (1) prinary standard of
luminous intensity, (2) ressarchos on photometry, radiometry and
colorisietry, (3) researchos on the standsrds exd the necsurbaf tech-
niques of ionizing radiations and disintegrations, (4) researc: on
material properties by means of ionising rrdiations and (5) exani-

nations, verifications and pattern spprovals of {llunination meters,

dosineters and disintegration metecro.
Division of Standards and letrology: (1) resscrches on tm

standards and the neasuring techniques of slectromagnetio qt'thttiu.' ,

(2) establishzent of electiromagiéiio standards by means of fundanene
tal physical constants, (3) rescarchos on noise-level standards end
eleotronically composed soundsand (4) examinaticns, verifications
| and paitorn approvals of watt-hour neters and noiss meters.
2. i Ll
A survey of the nethods and neans of Rhig: sseurasy m
 ments earried out at the YRIX is given belov, under elassiffeation

< by physioal quantities.




2.1 m
A lrypton 86 primary standard lamp, combined with s nanoe
stat to maintain the triple point of nitrogen, is in use vhenever

it is necessary to deternine waveleasths for mtx;oloucd PUTPOSES.
Tour interferousters aro in daily uses (1) 1Bbius-band
interferonster for intercomparison of wawelengths, (2) fringe~ counte
ing interferonoter for standard seales wp %0 2 &, (3) mltipath intere
feroneter for gage blooks up to 1 u aﬁd (4) 1r.;tdrtcrcliom' capable
of neasuring fifteen shorter gage blocks successivaly..
Anunber of measuring machines and opticsl devices pernit
calidbration of scales and gmc'-bw_mponun neasurenent. o
Pattom approval for taxiveters was started at the begin-
‘. ning of this year, | A ‘
A nely developed balanee, for use exclusively in eecparie
son of primry standard weights with the netionsl jotetype of e . .
kilogran, proved a reproducidlity of 107, The acutast betwesn the
nife m.mammzowmmmmmam
. ' chenge of position of weighte., - | ~ Lo
Sanderd balmces of sapaeiiles wp %o u.umu u
mx ultheetim’ o€ various wisbte fur greotloal nee. 1

i
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o Pattern approval for weighing seales in commercial use
| has been in foros for seversl years. |
2.3, Tine o

A cesiun frequency standard will ocome into operation withia |
s fov nonths. Another ocesiun standard vill be installed two years o
Jater. Tor the monent, we are obliged to Reke use of the tine eigral '
it for precise ohmor.otry, vhich is emitted by the Radio hm
Labdoratories, l'inistry of Posts and Telecommunications.. |

Calibration of chronometers can be accepted inmcptmd-
ly emergent cases, such as the Tokyo Clyspic Canes in 1964, |
244, i‘upomwrc

Researches covering all the rcdcn’ or tho Iatonuuaud '
Pnctiul Tonpcraturo Scalo are in ouulm prozron.

in u'pa plum mmmd by means of a water jackot has
been realized ror the purpose of thermonetry in 10‘ X *ogun.-

Bolcw the triple point of hydrogen, vhere the ‘l‘onpmwo
Seale rest undsfinecd, ressarches are under way by using gas ﬂuuo-

M. seni~conduotors or -sap.um. o ‘

Calidration of glass thermometers, Mu, phum

muwmmﬁdmmw“umhu-
"7 epted on request.
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2.5. Volune

The Dost important anong the dally Wusiness in velwetry
hthopctm approval for gas and water-supply zeters.

Oving to development of flow Jeters conpensating autezsti~
cally the pressure loss, an izportent inprovecn? in presisien hes
been ashieved cn calibiaticn of various flov netars fur tndustrtel

Resenrch on large-scale flownetry of the erder of 108 A
mmm‘mnmm.

Reasrroh on flowatry by mesms of laser seattering is being
promoted. |
2.6 Density

c.umuoao:mmmmmum-m

Ammumorwmmnmwm
tion and the spocifio MW“GWO‘MM“M
bonuwpuahodumdmm.
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toiwnthoprcouun ol unmatmm .
2.7. Peroe
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zooouwnn.mmmmxfuwmm.

Bonination of loops, load cells, othor load-detecting
devices qdlood-tuﬁu auunu onhuoowduuquut.

.2.8. Pressure . |

Pressure standards are supplied through calidtration of
IWG.MMaNMM msmm%u
- mashines.

Trial nanufacture of a 20 kbar pressure gwmerating machine
has been acoomplished. Researches on fixed pointo for pressure of
meroury, wvater and various other substances Mnm”om
being procoted.

2.9. Others

In addition to the cost isportant activities enumerated
above, are also carried cut the rescarches and exzinations for arie
ous other quantities, say, viscosity, hardness, surface roughnees,

The legal oontrol in our oountry of measuring tutmu'.
48 separated from our industrial standards ®JIS®, Thers are four
'__muamohmauauumummmuum
Mombntm.uwnummm‘dmmu“m




cuo of the ordinances of the governnert provides (1) odes-
oinuucn of nounring instrunents for vhich the verification is
obligatory, (2) oxecuting organisations of verifications, say, MITI,
Tegional governments and anan Eleotric lleters Inapoouen Corporation,
(3) theimterval after whioh the verification becoues invalid sand &)
tolesnoes for verifications. M '
| "One of the ordinance of iITI provides (1) differsnce bdetveen

the first and subssquant verifications, (2) strusture of instruments
and (3) method of verifications. | | | o

?homorthootwdardmotmuwhichumh!huh
‘mining the arror of the instruments wnder mmuueamm
WMoMordinm«s.

momocud%tdmnsmwthcm
mhm-otth.OMmhmmuutbuMmuN 0
as possidle. .




1. Eiatacioal Sanarks
Inntond of diseuseing direetly the need for wiifiestien

of uit systens, ihe present writer would like te presemt tt'x:ot the
kistory of intreduction in Japan of the metric systenm and the SI.
This histery, he believes, is indeed a witncgs for the need for unli-
fication, including alse the problems of {nternationsl ecoperaties,
advantages and dravbacks of Wit systems and expenditures fer ehang-

: ing unit systems.
" 1,1, 3posh of a nev governtent
\ien the old feudalistie meverunent sollapsed in 1868 end .
e aov form of government vas established, tiis goveranent vas ohupt

%0 reform its weichts and neagures sysiem. Joth the yard-pound and
the metriec :ysmmhoﬁmhthilomtr;{. and the govers-
nental officials were mere attrasted by the siaplieity of the metite
systen. | -
Lplummtrtndandiqtho:am'onw seale *
- ‘Wikaku® as sne third of o meter, but this idea vei net realioed for
the M that a revision of wits sight have ercated o M o~
m. lh\“ the origiml unite “shalu” and "kan® vere the meaaer
© ing base of sereals aid agrieultarel flalds valeh vere MLl ewrrest o
LA natter of tax esllestion. '
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hms.ummﬁ'mmmmohwwoawm
mummm;ommmmuamw.uwom.
Use of other unit systoms, hewever, renained optisnal.
1.2, ait systens in 1891 - |

Japan joined tha Cenvention of the Noter in 1586, and the
natienal prototypes vore obtained ia W90, A nev Veights and M
Ast presed the National Diet in 1091, m-m“huluthshh-
'uonm.vamumuuM)uwmdhnuLﬂ
kilogrens. The netrie system was alees ineluded in the Ast. le pre~-
‘viaien, hovever, vas found in the Aet prehABAing sther Wit ayptems
lld\m.agthonﬁ-pmd | |
| ummwmmmummm
munmmmunu-,m‘mma:uumm'
W.m.umhnmmammumq
msmmuu.mmumumm
hdnwnlhthiuotﬁmwum.m
ayoten vas alse ineludod in the Ast ia WOD.. |
L3 Wit aystens 1n 1920 - A

In the 1091 Aet, the provided wits vase liaited to the
,_',mmum-mhw»mum
"uummmmﬁomuaun
. W fa She fleld of phyuies. The 400 wes Puvised fa MO W Saelel
-'mu-cmmm.mut.m.mu
o .




. The revision in 1920 contained anether impertant item that
the shaku-kan and tie yard-pound aystens weuld be recogaised enly
for & 1inited period; %en years for governnmertsl affairs and thirtye

four important industries, and twenty years for all the other fialds.
On the other i\md. ® Aot named the Dlestricity Neasurenente
Ass m promilgated in 1910, vhieh previded units ¢f various d.oﬂu-
MQ Qantiiies. '
1ed mmuion of and Resistanes against the .utri.o systen
Dissemination of the metris aystea was semanced irmedi-
ately after the 1920 rovision. Japan was beginning to grew inte o
modern industrial nation at that epoch, and this twaed out %o be
.a very oonvenient situatien for diffusien of the metric system. lew
investnents in facilities, demestis manufacture of modern industrial
products and establishment of vn;'tm industrial stendards vers simule
tanecusly oormenced, and a majerity eof then employed the metris aystea.
~Thus, 74 percont of the vhele industry had shifted over te the netris
systen by 1933, | | :
In the field otm.' m."thhumutpn
onsothly.. Mmgmmm ummmmm
T pcl'unt of commeres.
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Resistanoce against unifieation te the.reiric systen e
reised in early 1930's partly from the ultranaticnalistic conception
% excluds unit systems of foreim erigin; mdpax;uytroutho 080~
memie burden lying heavily upen the gevernmental Wdget. The govern-
ment vas obliged to promulgate ia 1933 an Ordinanss previding the
recognition of the gienon.‘.l use of the two nen-metris systems, untdil
1958 and the unlinitod use of shalu-ken few lands, Wildings end |
hhhﬂul oonnoditise.

1.5, it systens in 19351 .

Oosupation of J.pnwunmmiwmrum.nuﬂ
of the yard-pound systes, and the shalm~lan systien alse revived ia
' thurhucfthonpﬁto.Nom. m&-. & nerely
tenporary phenoznenon. . .

In order to muwwmnmuu-.mm
and Noasures iot vas .w.mm.mmuwmw
milgnted in 1951, The uuummmwm 1933 Cedinanee s

-utdnd.mdthomtruMmMp.aMlﬂtq.-
tem available since 1999 for general use. Culy ens swseptien vas *
the meagurenent of the ares of lands and Wutldings, Wt this neagure~
_untmdumiﬁdhl’“o“ '

| mnumuwmummuu.w
wmmmzmuu.. T




' 1.60 Unit systen in 1956 |
The wnit systea provided by the lsasurezents lav vas con-
pletely anended in 1566 to conform with the Resolutica 12, desipng~
ting SI, of the General Conference of Weights and iieasures in 1960,
The Tlectricity Vessurenents Aot was of course adolished and the
81 wnits of all the muuu disted in m. Resclution mﬁnm
1.7 Nture problo:u '
Acmum:omumxmmz. mnnonlOon-
ference in 1967 and 19N .doptod ard vill adopt sevoral nwdotm-
tions, nones and symtols of units and prefixes, for instance, seoond,
kelvin, candela, role, pascal, siemens, Deta, exa eto. These itexs
will also e included in the Neasurenents lav within a shortest delay. .

It is needless to say that tie meiric domain in the worlé

hes coaselessly bean erpanding for these two centuries. The present
writer understands tiat the obligation of the metric systen and the
abolishment of the yard-pound are under investigatiom in g musber

of M-pmd nations of econcnical impertance, for mm«. Aust-
Talia, United mgaoa. mma sum «id Canada, - -
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Weo desire, and probadly all ths netric nations ere lutﬁu.
anrd-pmdnuumcmldmuwptm neterie aysten
as their single unit system, and thus s worlé=wide unification of the , .
wnit systea would be acoomplished in a nearest futire.

Por the present, there is a lot of cenfusien even h the

units covered under the name of ﬂu metiéio systen; M8 snd m. abeo

lute and gravitational, em:, ezm md gauséian, uloﬂ.o. M. wrie, .

r¥ntgen, eto. o, not only the publie btut aslse the spesisliste ia ‘

metrology, are in ceassless needs of cenversien tahles hetween these

_units and SI. D
‘rhomt desirable way to selve ﬁi-mu‘cw v

dual transition to a csherent unit aysten. lsother wmit apetens,

the present writer is sure, Mhn.mwm

of as pany basic units, qpﬂ“tmﬂhﬂﬂ“ﬂ““ - R
During the epoeh vien Japen wes 12 weafilet S 1906 d

IN40's, 1t vas quite Wnskle to wify the WMt qyvtems bosmme of .

the heany cocuontenl birden of the gIwemmnt. p




After the restoration of psass, howover, . tho governnent
rnlatinod the policy of waifieatien in 1951 and this untﬁ.umn
. was indoed nocomplished in 1958, _

| This fact scens to sndorse that the asecnplisizeat of unte’
fisatien depends more on the vill and the offorts of the premeting
bodies than the economical situation of the governnent..









