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Heritage of Analytical and Scientific Instruments
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Chairperson of the committee for heritage of analytical and scientific instruments
Professor emeritus of The University of Tokyo Yoshimasa Nihei

—MEAEJASISHE 1 MZFLAEL T, tEH 3 NHARGH B S TEARE A RE AARBH 223 A BB R T [94
BE2E - BRI | O EZ AR LT L 720 RERBIMOBEETVELLDY, BERBEARAREHD
STV REEEL- R TITEVET,

CORIEIZHAS B TERORIBEROBETAR SN2 BHELTOETIN ZOX) R AR M FAIZLD
Al SN2 VI DEBDOTELWIETHIE T, HAEVKOPDFESCHHAE EOREH ELE-TEONE 2%
[ AT - B R AL L & R 12D VIR ATL . ST 2Rb 348, BWRNICRTEELRZID
SO E SR EINLERL, DN TLESTELIEITRER S LIETT,

[pzE, MAHZEIZHAHZE ] (To measure and to observe is to know) WIS HEDMEY), TOLHEFIZHAIED
BT, BUUTIE, GHI - T OB RIIEEBRZDOATERL, A/ R—2arv OREICELFHFEEHShTOET, F72,
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AHEORERZHEIL. BFEZTNENIOLZLLREFTCRBELTCITREVEVTEIET, T2, ®EIC
HlzoTE FHAEHPOBELTEAZTLLDIC, TRTOZHOAGREICIY, KERI6HERE VLT L,

ARFERECIE, FEEXD, ZRFKOATEIR, T—F—ThHorMiHE. K%, ROWICEE. WMAZEDHTILL
IBHELTIHLZEELT0ETOT, RIFLDF YLy ILTHEZWEEZ TVET,

CORENRSHIEAFBELTT L, ZOFHOFEMORAKLIFTE IO AN ERZBL T, SHOHROE}Y -
XALD TR L THE O EZ L CTHREEWALET,

Japan Analytical Instruments Manufacturers’ Association and Japan Scientific Instruments Association jointly established the
recognition systems on "Heritage of Analytical and Scientific Instruments" the year before last. This is Nihei appointed again to the
chairperson for the third selection.

| heard that the President Hattori at Manufacturers Association proposed to establish it, and it is extremely rare that the private
organizations established such system. Today various academic societies and institutions establish the recognition systems, but I am
afraid that there is no such system specific to the analytical and scientific instrument fields. It is regrettable that such variable
cultural heritages from the historical point of view in this field had rather been forgotten for many years.

This field is the infrastructure of intellectual creativities according to the idea of “To measure and to observe is to know." Today, it
is considered that the field of this kind is the key technology for developing the innovation, rather than only for the basic science. It
can be also said, “The experimentation is the mother of inspirations. And scientific instrument play the pivotal role for teaching and
handing down the knowledge.” I strongly hope that establishing this system can contribute to expand this field and preserve the cultural
heritages in future ages.

As for comprising this selection board, we asked the well-known people from the industrial, the academic and the governmental
fields to be members of the board. The members provided the valuable opinions upon selection, and we are very pleased that we
could certify the sixteen cases with the unanimous agreement of all members. This recognition systems changed from last year to
receive entry not only from the members of JAIMA and JSIA but also from any institute or any person. So please not to hesitate to apply
this systems. I hope this systems is growing more and contribute to the development of Japanese science and culture through history
education for the next generation and continuity of technology in the fields of the analytical and scientific instrumentation.
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Japan Analytical Instruments Manufacturers Association and Japan Scientific
Instruments Association introduce and continue on a recognition system on “Heritage
of Analytical and Scientific Instruments” to preserve the analytical techniques, the
analyzers and the scientific instruments that Japan is proud of and that contributed to
the daily lives, the economies, the educations and the cultures of people of Japan for
future generations.

1) Objectives

Japan Analytical Instruments Manufacturers Association and Japan Scientific

Instruments Association select and certify “Heritage of Analytical and Scientific

Instruments” in order to properly preserve the heritages of the analytical techniques,

the analyzers and the scientific instruments going down in the history and pass them

on to the next generations as the cultural heritages.
2) Certification Guidance

“Heritage of Analytical and Scientific Instruments” mean the things and the

materials indicating the history of the analytical techniques*, the analyzers and

the scientific instruments that fall under the following requirements:

(1) The analytical techniques, the analyzers and the scientific instruments that
indicate “the achievements important to expand the technologies and the
instruments in the history.”

(2) The analytical techniques, the analyzers and the scientific instruments that
contributed “the daily lives, the economies, the educations and the cultures of
people of Japan.”

* The analytical techniques herein include the testing methodologies.
3) Recognition System (Criteria, Target Categories, Target Eras)
3-1) Recognition Criteria
‘What exists in Japan, and falls under either of the following criteria:
(DTechnologies or instruments that realized significant results in the history
of the development of the analytical measuring techniques/instruments
and the scientific instruments related techniques/instruments, particularly
significant to be passed on to the next generations, and satisfy the
following criteria:
- Indicating the important aspects and phases for the development of the
target scientific instruments related techniques and instruments
- Showing Japan's independent development of the scientific instruments
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related techniques and instruments from the international point of view
+ Contributed to the creations of the new scientific instruments related
technique and instrument fields
(2 Technologies or instruments that notably affected the daily lives, the
economies, the societies and the cultures of people among which fall
under the following criteria:
- Played an important role to contribute to the expansions of people’s
lives and creation of new life styles
+ Made epoch-making contribution to the development of the economies
of Japan and to the improvement of the international positions of Japan
- Indicate the important events that are concerned with the societies, the
cultures, the scientific instruments related techniques and instruments
3-2) Capacity as an applicants.
The owner of the instruments. (If who is not a manufacturer, the admission
of the manufacture is necessary.)
3-3) Categories on Recognized Targets
The targets to be recognized are categorized as follows:
(DThe stored and collected instruments
(2The technologies, the instruments, the related documents and the
analytical/test specimen that have historical implications
3-4) Categories on Recognized Eras
The recognized eras are generally at and after the industrializations since the
industrial revolutions, and untill 1990.
4) Organizations and Roles of “Heritage of Analytical and Scientific Instruments”
4-1) The board of Japan Analytical Instruments Manufacturers Association and
Japan Scientific Instruments Association approve the heritage recognition
systems and the results of the selections.
4-2) Exploratory Committee of the Recognition System on “Heritage of
Analytical and Scientific Instruments”
The honorary professor Yoshimasa Nihei at Tokyo University is appointed
to the chairperson. The committee also includes two members respectively
from Japan Analytical Instruments Manufacturers Association and Japan
Scientific Instruments Association.
4-3) Selection Board for the Recognition on “Heritage of Analytical and
Scientific Instruments”
It consists of the influential individuals from the industrial, the academic and
the governmental fields. The members are posted separately.
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@ Interferometer Methane Gas Indicator
T2k TN %t Exhibition room at RIKEN KEIKI CO., LTD.

WRFAIENCIZ. FANT A —DIBFEHEIR BTN DAY VR
IBBRIEIRL, KRELLAMETHoT0 TITHTABRZNIETS
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HWFEHER AR L7

AL, ARTROCERZFH L TERLSh 7T R o H 250
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A ABREDB LS., HPRDT20EL KREME L2, 20 B
ETOENZ b TR EREEER TSN, REIHFSGLTWA,

In the early 1920's, there were a lot of oil tanker explosion incident and explosion
accident due to the Methane gas in the coal mine, which became a big social problem.
As a purpose to prevent the gas explosion, Institue of Physical and Chemical
Research (RIKEN) has developed a detector which uses light inteference principle.
It reads the gas concentration change by converting the movement of interference
fringes. To productization the indicator, RIKEN KEIKI CO., LTD. was established.
This product was the first portable gas detector in Japan which used electricity and
were put into practical use. In 1937, it was exhibited at the Paris Exposition. (One of
about 40 Japanese inventions) At that time, it was the only product within the country
that has passed the National Authorization System for Coal Mine Explosion Proof
Instrument. This product was a great contribution, by preventing the gas explosion
and decreasing the accident. Even now, it is used worldwide at the industries such as
coal mine and is contributing to the Security.
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Beckman pH meter
N> « d—]b2—tI &4t Beckman Coulter KK. Ariake headquater and Mishima R&D Center

1934 FEI2A.0. Ry Vi, VEVY V22— ADEREGHTD
72012, BB M S/ FAEBRBEORBE L. &
N RO pHA—Y —ThH b, pHA—F—1219354EIC
TAVATHRBIN TR, HRFPT35 G EIfSh,
E NN BV TR 2B ORI ICEH L T 5,

Dr.A.O.Beckman developeda instrument using vacuum tube for
measuring pH in lemon juice in 1934. It was the world's first pH meter.
The pH meter was launched in U.S. in 1935.

The pH meter contributes to progress for advanced research around
the world .
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@ The mark | magnetic type electron microscope and related materials

KIRAFHEZMITEYIEE, The Meseum of Osaka University

HARCTRIIESNBAL Y X2 B8 EIE 25k V. gLy 28
DEBMETHEMETH S, BT ML, 19314EICFf YD Max Knollk
Ernst RuskallXoTRMCAESNT2e SO HE AT L2 KIGEEKZED
B MG B#% (CYIE) (X 1934 4R I2HFZEZ BAAL . 19394 EICREAL Y & H W
7-HARPIOE T s % BIEL .

BRI ZOHE S THY. ok, ikl LoloE T oMKz
PUYGEEINT WD, 1ML DITAIDON ], 1943 4RI TOILIEIA VR | D
BHBEZEAIIREL, HERZBU. BFLYARBHERNEBRAR D
525, KIRAKZETERMAASHEAHCONTWARARZRAL, 034
HOFEM B 2T > CREZ SRS 72,

REHR, AT AR e BB EIC D B — OB RS KK A S hris
WIS, HAOBBHMR 255 L THETH S,

This microscope was the first transmission electron microscope using a magnetic electron
lens in Japan. Acceleration voltage was 25kV, and it had two-stage imaging lenses. Electron
microscope was first prototyped by Ernst Ruska and Max Knoll in Germany in 1931. The study
of electron microscopes at Osaka University was started by Asst. Prof. Eizi Sugata, who obtained
this information in 1934, and he developed the first electron microscope using a magnetic lens
in Japan in 1939. The present instrument is the very beginning apparatus, but then, such parts
as an electron gun insulator had been modified to improve performance. Electron micrographs
of "feather of a day-flyer" in 1941 and those of "suppurative virus of silkkworm" in 1943 were
published to the academy and they got attention. It is noted that he adopted not an electrostatic
type electron lens but a current, magnetic electron lens from the beginning at Osaka University
and he completed the electron microscope by developing original techniques. Suite of documents related to the electron microscope development, design drawing
and glass dry plates, are also stored. This set is, therefore, important to explore the history of electron microscope development in Japan.
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@ Model HU-2 Electron Microscope

LB KF B8R, Nagoya University Museum

HU-2BIZHAARCTRADOARE W R B E T HMETH 5, REAR (NUM-
Ta00037) 1%, 19424FICH BE CRESN2 2509 BD1 AT, AHEWE
RFO THFMERICHESN, BELROBFL O AZary 7 o4 Ly X, o
WLV, BV XD ZBRER 7207205, EBWIE D0 E LY X558 mEh
720 WT-BEMEIIERIE BN, BAMAEI, Ly 2N ORI E AT A,
ENHDEG DI TbI T,

BT ROBEIIFARNOE TR LI AT HER VEEICT 260D
bo FDID, HERYTELT, MBERYTEMILTARY THELNLTHE, &
NOORVTIIMREN EO72b B Z 5N TV AzD, BHEMIFOLDOTIE RV,

HU-28UE19554ECAFTHREL. R EEH AL LD ILFIEZIT) % h
T BTHEMEO /oy SERST. BB RO R T B (n#E
£ 300 ~500k V BL_I) OBFFE B ST A5572,

Model HU-2 Electron Microscope (Hitachi, Ltd.) is the first product of transmission electreon
microscope in Japan. The specimen (NUM-Ta00037) is one of two products made in 1942, and
was delivered to Faculty of Technology, Nagoya Imperial University.

The electron lens of the original production was composed of triple lenses (condenser,
objective, and projector lenses), but another projector lens was appended for the experimental
studies. Accessories of the electron microscope, such as power supply units to apply a high-
voltage, to heat cathode, and to exite lenses, are not preserved.

An oil-sealed rotary, and an oil-diffusion vacuum pumps are used to evacuate the air in a
passage of electron beam and a camera of the mirror body, which is necessary for the electron
irradiation. These pumps has been recreated and upgraded for the research.

This microscope was operated until 1955, and the technical know-how for the electron
microscope has led to the subsequent development of an ultrahigh voltage (300~500 kV) electron microscope in Nagoya University.
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@ Electron diffraction

LB AFEYIRE Nagoya University Museum

ABEAR (NUM-Ta00043) 1. 19404F. EHE (191171997, & E K5 5#
12) oikahc k. HALAF R0 TS ClfESN . Mo EIEd T, mdH
B OPICHEEAREFHARLIET, SR ORKBMPEET T2 R EER
. [ 20885 IR IL Tz 19424E O I ZEFRAIFR L FIIRFI2 4 i B KRS TRHME
L7z LHIZ. CO¥ETHETOMHEDWIFEZIT> Tz, HSHEDOREZ 107/ A—MV
DTICTEAILZ D O/ F DFEBIL. Wik OBR T IIER S HDF /) 77 /uy—
IZO%PoTVWb, TOEKT, ZOEEIIH N ERFOEHA O BRE{E2 55 &
WTHsb,

The specimen (NUM-Ta00043) was designed by Ryoji Ueda (1911~1997), an assistant professor
of the University fo Tokyo at that time, and was built at a laboratory in Institute of Physical and
Chemical Research in 1940. Dr. Ueda set a vacuum-evaporation system in the electron diffraction,
and has succeeded in "in-situ observation" of metal nanoparticle growth by using the device. Dr.
Ueda has moved to Nagoya University at the time of founding the Faculty of Science, and he started
studying Zn microparticles by using the device. His succession on producing Zn microparticle
(less than 10 nm in diameter!) has drove major growth in the research field of superfine particle
and nanotechnology. Dr. Ueda has honored as professor emeritus at the Nagoya University for his
achievement, and his electron diffaction has been a historical device of the early researches in Nagoya
University.
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@ pH meter HM-5(A)

R#ET 1 —— 7 —¥kN &%t Sayama technical center

Wi 74— —r — k&t (IR E I TR A&H, [HE
AL BRI &) 1. 1949 4E 205 1950 4R 122 Tl L pH
FSTHMB B IODGEI Z MR W TR L 2o 2Dk, 19544E12)F
LG EBE SR AN AN T a3 %R L7-HM-5(A)
Wa2tw LT, 2T AERMAANAM T —# iRtz

HM-5(A) B&, [ERE# O — IR ST L5 B0 5 6 ol %
FERL, GBS~ DD TEXAIEFY7H(0.01pH/h LT ) @ pHFEL
Tholzo FREIT AV, B, AREEHLESFSTLY
A7OpHBEBZEFIEL. ZLO5HTHHSN, BEEOEEDF
JBICHBKL 72,

DKK-TOA Corporation (formerly known as TOA Electronics Ltd. and
DENKI KAGAKU KEIKI Co.,Ltd) developed the table-top pH meters, the HM
and the DG, in sucession between 1949 and 1950.Then in 1954, it marketed
the HM-5(A) which adopted a glass electrode which contained lithium and
a highly-efficient mechanical chopper. This became a best-seller exceeding
20,000 sales.

The HM-5(A) included an automatic temperature-compensating circuit via
a thermostat, a first of its kind in Japan. The pH meter could be connected to a
recorder and had minimal drift (less than 0.01pH/h). At the same time, it also
developed various types of pH electrodes to measure, for example, alkalinity,
and in places such as hot environments and organic solvents. The electrodes
were used in a wide range of fields and contributed largely to the industrial
development at the time.
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@ Gaede type Oil rotary vacuum pump
fEEEZEMT =1t SATO VAC INC.

T —F RN AR 22 R T GR-TId. GRIV —ADITREE T0cc 7 TADET N TH D, (EHEFZEHI1947 4F
1B BEZRBLTHS, 104EROREMZERLTRRIBITIZEDE VY K TH L, PERFE 5L/ min.,
2B R CTRLEENZ0.13Pall T (w759 REH) &N st ik % #5572,

BRI 19604 R T, IR ORGSO ET, 20134E T THIEMAVBE THRBL TV /2D TH 5,
BZ2id, AMEMROBYE. ARAK. BEHBEEEKELY, HAROIERMEFEIZE>TETUI LS VEAN
THY. ZORBRITIIABED ISR F 2R TOEEDSA T R CThotze YUk, MENEEZERY 7%
b% L7208 LB IRIEE TH o7z,

FOEORINE, PARMNCREZ LB RFEEITIREDIL AL T I OMEFITK
RSO RITREZ U205, MR R A D 194641213, 7 AYANF 7Y A< 20— G R EROH 251
BENT2e ZOZY A ATRERD A PERNZ. 19604FICIE 34EME. 1966 4F 1213 4G BRI BE ML 720 ShU,
FPEE 2R TOBPIEHEIAHKREN, ZOINIAIZ. HADEIROBEEE L FITKEEBRLZ.

GR-7 Gaede type Oil rotary vacuum pump is a model of cylinder volume a class of 70cc of GR series.

After the Sato vacuum develops No. 1 in 1947, it is the popular model which arrived at the completed type over a little more than
ten years of years.

Pumpling speed: 35L/min /Double stage / Ultimate pressure: 0.13Pa or less (Macleod measurement) /small and is high specification.

An existing machine is a product made from 1960. For uses, such as distillation of oil, it was working in active service not much
for 53 years till 2013.

Distillation of petroleum products, organic synthesis, optical thin-film-fabrication equipment, etc. were technology indispensable for
Japan's key industry, and the existence of a strong domestic vacuum pump like this machine of the vacuum was indispensable to the basis.

Those days, the industry which uses most oil rotary vacuum pumps was electric bulb industry.

Many companies to which Shinagawa in Tokyo undertakes the electric bulb enterprise which started manufacture in the Meiji last
stage existed.

The industry of Shinagawa received the great blow by the Asia & Pacific theatre of World War, export of the miniature bulb for
Christmas trees for the U.S. was resumed in 1946 of the beginning after the war.

The quantity of production of this Christmas electric bulb increased explosively with 400 million pieces in 300 million pieces and 1966 in 1960.

The production rise required the domestic vacuum pump.

Thus, this machine contributed to the manufacture and spread of the electric bulbs of our country greatly.

TI5 VST P-18Y
@ Digital Dust Indicator, Model : P-1
SRRV =4t SIBATA SCIENTIFIC TECHNOLOGY LTD.

FYZNVEEERTP-18IZ. 19624512 TR THREEL N2 R L2
FYZVIEEETE LTRSSz, BT oM EEr oM e i, FE
O BERELIEFITH MBS HY. »o. UTVIA MIZ DR EH
BHBIENTELEVHIHEZHE LTS, FEFR, KA oyl Ed,
MEEAKICHEL, RECTHEEZNEL2TNE LRSS, FOYTHE
LR B EASTE D o7

COFIINBEEEOBFICZIYD, VT VIA DB EEZ A A TE
5590270, EERFR RIS B AR, SNEREBLEOELR.
AEMELREORBNLEEHTHMRL, RESENIILO—Eho7,

In the year 1962, Sibata Company developed Digital Dust Indicator, Model P-1 as the
world first Digital Particle Monitor with use of light scattering method technology.

The measured value, obtained with the Particle Monitor of light scattering method,
has high correlation to the value of actual dust concentration; at the same time a user can
enjoy an advantage to get the real time measurement value.

In the past, to measure ambient particle concentration, a user needed to collect the
particle on a filter, and measured the weight with a balance. The measurement value was
available only after the laboratory process, and the user could not get the result in the
field.

Thanks to the development, the user can get the particle concentration value at real
time, and it helped to improve an aggravation of labor & industrial hygiene and in-door
environment as well, to support fast improvement of a public pollution problem, and it
has turned out to an aid of health impairment prevention.




BE)MERET$ERIE CC-1001
@ Automated Hematology Analyzer CC-1001

2 AA Y AN &1t SYSMEX CORPORATION

CC-10011d. ¥ ARAYZ AAS1963 4T FE LIS IR By L7 [5] Y ) 0> F B i BR 1 5 2
BTHb,

Z ORI MBI EFH T 572012, BE1003I72r OMFLE B0 Iz u Y
DxF BRI THAFIC XD BAEL, MFLO WSS SN 7= BRI H k%
MR IZARIET, ZORILO RS % B OB T 2508 T 850, WD %
BAREEBINT 220 MBI 2HAN TH -7,

18524FICE M (AW R DR EN 72254 825 2) 2R L2 ML ERSE % 5
AR ENTH S, 100450 PEFRPE L M ERZ PSR TR TEA, CC-1001
DOEJEEEZ YIS, HEY M ERFHECEE S PNE S T 5291240, HURG R
DM E - MEZOE N, MERRORELRRHICEMRL 720 TMERE EOH
BEIZED, 1961 HTF8 I L7z HAR 0 ] B35 PR B i) B2\ A e Ar = — X 0 Kl 2 1Y
INSHAH IS AT GEL 2D I N DAt E 25 W ] BE O 7. - 5B I ZH RESEBRL 720

R OB S X THHCC-1001 TR Y — LM ERFHESE B O fTE. 2
DHEREERL, SHTRRIEF VDY ARy Z 205170 7 E DL LIS h,
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The CC-1001 was the first automated hematology analyzer produced in Japan, which SYSMEX CORPORATION succeeded in commercializing in 1963.

This analyzer was based on innovative technology whereby 100-micron pores and counter electrodes 80 microns in diameter were fabricated by micro-fabrication technology, and
by applying high-frequency current to the electrodes on both ends of the pores, the minute changes in electrostatic capacitance that occurred when micro-particles in a liquid medium
passed through the pores were detected to count blood cells.

After a blood count method using a counting chamber (a glass slide on which a fine grid was etched) was developed in 1852, medical technologists counted blood cells using a
microscope for almost 100 years. However, the commercialization of the CC-1001 triggered a widespread growth in the use of automated hematology analyzers in Japan, and this
contributed to an increase of count accuracy, saving of labor in laboratories, and quick reporting of analysis results. The automation of blood count analysis made it possible to
respond to the dramatic increase in testing needs that accompanied the inauguration of the national health insurance system in Japan in 1961, and made a substantial contribution to
the establishment and operation of the medical examination system.

The hematology analyzer technology that began with the CC-1001 and the world's first use of the electrostatic capacitance method advanced dramatically, and today the latest
models are exported by Sysmex from Japan to more than 170 countries. Sysmex hematology analyzers are used in a large number of clinical sites all over the world.

HU- 11B# BHilEFiEMiR
@ Type HU-11B Hitachi Electron Microscope

B A% Tohoku University

AREMEE T RS (LUF TEM) & 1966 4F 2 AL AL K22 Rh 22 3R S8 L2 3%
N7z 19694EIC TEM DK T-40#HE0.88A (0.088nm) ZitskL. Ui, FARTv2IC
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Transmission Electron Microscope (hereinfafter refer to TEM) was installed at the Schientific

Mesurament Laboratory of Tohoku University in February 1966. In 1969. lattice resolving power
0.88A(0.88n m) was recorded and was placed in the Guinness Book of Records in those days. In 1971,
super high-resolution photograph of the super thin graft sample of the asbestos fiber manufactured
by using ultramicrotome elucidated the form of concentric circle multiplex; that became spiral, and
contributed to microstructural elucidation of the asbestos fiber.

The commercial first unit of the Hitachi TEM "is HU-2" of December, 1942, and same unit of TEM
was shipped to the Schientific Mesurament Laboratory of Tohoku University on February 10,1966 that was the accumulation 1000th unit of Hitachi TEM.
In the event of the shipment, a commemorative ceremony was held in Hitachi Naka factory. The HU-11 form is released in 1959 and is a longtime seller
machine delivered a minor change to 731 totals repeatedly inside and outside the country for 14 years until 1973. Besides, WDX (Wavelength Dispersive
X-ray Spectorometer) for TEM was released as an attachment for the first time in Japan in 1965 and this greatly contributed to development of the technology.




EEREFIRMERE JSM-2
@ Scanning Electron Microscope JSM-2

BARBFHINRHJEOL Ltd.
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JEOL developed and introduced the JSM-1 scanning electron microscope in 1966. A SEM was able to
visualize fine distribution of electronic potential distribution in semiconductor devices and used in the field of semiconductor development, such as Japan Telecommunication Company, Sanyo,
and Toshiba. When researches noticed that SEM was suitable for observation of 3D structures, its application field were widened. JEOL introduced the JSM-2 suitable for observation of fine
surface structures in 1967. The resolution of JSM-2 was 25nm, which was great improved from 50nm on JSM-1. When SEMs were first introduced by JEOL and Cambridge Scientific Instrument,
specimen stages tilted at 45 degrees were used. JEOI developed a goniometer specimen stage which could vary tilt and rotation angle freely. This specimen stage was essential for observation of
three dimensional structures. JEOL adopted this stage to JSM-2. The JSM-2 was the SEM that showed scientists in wide variety of research fields a new way to characterize materials.

The Osmium fixation technique widely used in biological and medical research with TEM was applied to SEM specimens. Energy dispersive X-ray analyzer (EDS) was developed in USA and
mounted on JSM-2. EDS enabled one to analyze very small area non-destructively while observing fine surface structures. This analysis technique further widened the application field of SEM.

JSM-2 competed against the SEM developed by Cambridge Scientific Instrument (UK) and successfully developed its market in the world. It is remarkable considering that
Japanese products were said ""cheap and low quality"" among consumers in developed countries.

IRA- 184 BIthigFIRAN DI EET
@ Model IRA-1 Diffraction Grating Infrared spectrophotometer

BAS YR a4t JASCO Corporation

HAZSEIRA-1RIL, 1969 4FIZARN b EERFE LT/
B - AR THO RV HHAEN: - AV T F A2 K& 1
s, —RIHOFIE K sz,

SeERIE. B TFE23BAS IBICL., Rz 7
GR Bk =7 u a2 A A TRIRETRERD IRV
F—®FEE LiF7e, T2, BREREHMOBTFHM (MY
AZPAy) WA § AL TREZ 20D, -2
AVTFVALR T WELEL,

DA TR T VB IE. EEAEN10005%
FLERL. AR R O IS HBRL 720

The JASCO Model IRA-1 launched in 1969 is the one of the
completed grating type infrared spectrophotometer. The most
sophisticated optical design employing single dispersion grating
monochromator with newly designed light source maximizing
light throughput performed high quality of infrared spectroscopic
measurement in an appropriate instrument footprint. The up-to-
date electronic circuit probes accurate measurement, instrumental
durability and also easy maintenance. The contribution of this
product is to gain the popularity of infrared spectroscopy from
academic research to industrial applications.
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Shimadzu C-R1A is the first Japanese analytical instrument (data processor) which had a microcomputer built-in. C-R1A equipped with an original analysis
algorithm. Impossible analysis was enabled until now by using C-R1A. And efficiency of the analysis processing improved drastically.
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@ The y-ray measurement system for activation analysis consisted of the low background shielding cabinet used Mutsu iron
REETH A Tokyo City University
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This system is named the GAMA(Gamma-spectra Analysis of Musashi institute of technology Atomic energy research laboratory).
This system is fully on-line from the acquisition of y-ray spectrum to the analysis of data, allowing the precise routine analysis with easy operation.
More than 50 elements were determined in various enviromental samples by this activation analysis system.

The shielding cabinet is made using the "battleship Muts" iron in 1974.It (height 1195mm, width 690mm, depth 700mm)
was designed in order to measure weak radioactivity. It is made of the outer wall of lead and the inner wall of Mutsu iron, with
the thickness of 150mm and 75mm, respectively.The y-ray detection system consists of a Ge detector and a well-type Nal(TI)
scintilation detector for anti-Compton measurement, being settled in the cabinet.

Since radioactive cobalt was used in the postwar iron-manufacture process, very small quantity radiation was emitted from iron,
and the background was raised. In order to avoid it, this shield object pulls up a part of "battleship Mutsu" sunken to Setonaikai, and
is using precious steel materials.

The cabinet made it possible to reduce the continuous background activity to about one hundredth and the activity of K-40 to about two thousandth.
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@ Model HR320 Spectrograph/Monochromator
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The development of HR320, dispersion type spectrograph / monochromator, was started in 1980 at Jobin Yvon France (Current Horiba Jobin Yvon S.A.S.), and released from 1982
through 2002.

Focal length of HR320 was 320mm, first spectrograph / monochromator in this class in the world, which could be applied to the multichannel detector which was not yet major at
the time of release. Total approximately 1,000 set were sold all over the world, and approximately 70% was released in Japan. In adopting the optical system of Tzerny-Turner that
corrected coma aberration to the maximum, HR320 with 320mm focal length achieved the spectral resolution of 0.05nm (with 1200gr/mm grating, size of the grating was 68mm x
68mm, F/4.2) . In addition, by refined optics design and use of holographic gratings, low stray light (10, 8 band pass from 632.8nm) was realized. The dual entrance and dual exit
ports, not found in many larger systems, makes HR320 a versatile laboratory instrument. Therefor HR320 was widely used for many applications such as Plasma monitor, Raman
spectroscopy, fluorescence, transmission / reflectance and absorption. HR320 has contributed great deal to the development of various measurement insturument,as a basic and
standard spectrograph / monochromator, thus enabled to realize various application. As the first spectrograph / monochrometer which can support every application for spectroscopic
measurement, HR320 played imprtant roles in the history of deveopment of analytical instrument.

HAOOYKISTEESHET GCMS-QP 1000
@ GasChromatographMassSpectrometer GCMS-QP1000
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Shimadzu GCMS-QP1000 is the first Japanese general-purpose quadrupole
type gas chromatograph mass spectrometer. GCMS-QP1000 is designed for high
performance, cost-efficient analysis, low space requirement and a high mass range.
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History of Analysis Equipment and Scientific Instruments in Japan

Year  Development of analytical equipment/scientific instrument

History of companies and industry organizations

General news/events in society

1907 eTanaka’s Microscope was launched. Mokujiro
Tanaka at Osaka University developed a model
based on the one by Leitz of Germany, and started

mass production.

<From late 1920s to 1930s>

An increasing number of overseas techniques and facilities have been introduced in the chemical fiber and chemical fertilizer industries.

Instrumental analysis for industrial use started, beginning with the imported pH meter.

1922  e"Satake Mixer" was developed. It is a portable mixer
made by Ichitaro Satake (now Satake Chemical
Equipment Mfg.).

1924  eTokyo Physical and Chemical Instrument Association
published "T.R.K." the first product catalogue of
physical and chemical instruments in Japan.

1927  ePolarograph with a chart recording mechanism.
It has become an ancestor of the pH meter,
conductivity meter, and titrator.

*A pH meter with a hydrogen gas electrode, to
become an ancestor of the analytical instruments.

1928 o Air separation plant (imported).

1929 e Absorption-type carbon dioxide meter for industrial
use, as a start point of process analytical instruments.

1930  eInterferometer Methane Gas Indicator.

1931

1932  ePortable gas analytic equipment using gas cooling
temperature measurement method.

1935  eBeckman pH meter (imported).

1936  eElectric salimeter using electric conductivity
measurement.

e Methane gas analyzer based on the gas thermal
conductivity.

e The first stage electron emission microscope was
developed, which was fabricated by Tohoku and
Osaka Universities.

1937

1938

1939 e The first domestic production electron microscope

is completed. The magnetic field type is adopted for
the electron lens.

© Teikoku sanso was established.

o Tokyo Optical Co., Ltd. was established based on
the Measurement Department of Seikosha Co., Ltd.

eDaini Seikosha Co., Ltd. was established. The
watch production division of Seikosha was split off.

e Shiraimatsu Industry Co., Ltd. was established.
Manufactured medical and chemical equipment.

e Riken Keiki Co., Ltd. was established, which was
engaged in the business of manufacture and sale of
gas detectors.

<1940s>

e Charles Lindbergh succeeded in flying
over across the Atlantic Ocean.

©C. V. Raman discovered Raman effect.

eNew York Stock Exchange crashed,
leading to the Great Depression.

® Manchurian Incident was provoked.

©2.26 incident occurred.

e AEI Corp. has launched commercial
transmission electron microscopes.

® The Shino-Japanese War erupted.

Various types of analytical equipment, which are ancestors of modern equipment today,
have been commercialized and their manufacturing has been established as an industry.

1940  eElectronic diffraction device that can observe the
place of growth of thin film

1941

1942  eDomestically-manufactured transmission electron
microscope.

1943  eOne-window X-ray generator, the beginning of
production of X-ray equipment.

1944 IR spectrophotometer, as a starting point for optical

and spectrophotometric analyzer (imported).

* Amamiya Seiki Corp. was established.

e Yamato Scientific Instruments Ltd. was established,
which was engaged in the business of manufacture
and sale of X-ray valves etc.

e Takachiho Seisakusho was renamed to Takachiho
Optical Co., Ltd.

e Hiranuma Seiki Seisakujo was founded as a partner
plant of Hitachi, Ltd.

© TOA Electronics, Ltd. was established.

o Chamber of Commerce and Industry
of Japan was established.

® The Pacific War erupted.

e Beckman Instruments (US) developed
the world's first spectrophotometer,
which was introduced in Japan in
1946.

eMunitions Companies Act was
instituted.
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Year

Development of analytical equipment/scientific instrument

History of companies and industry organizations

General news/events in society

1945

1947

1948

1949

1950

1951

1952

1953

1954

1955

o A crystal prism spectrograph, as a beginning of
quantitative spectroscopic analysis of light metals.

*The Kitagawa gas detector tube, which enabled
instant and accurate gas analysis.

eThe world's top class transmission electron
microscope. A maximum magnification of 20000x,
resolution of 10 nm.

® Desk-top glass electrode pH meter.

® Mass spectrometer for gas analysis.

e X-ray diffractometer with automatic recording
(imported), the first model equipped with the
automatic recording system.

eD.K.K. Co., Ltd. was established.
¢ HORIBA RADIO Laboratory was founded.

e Association of Japanese Physics and Chemistry
Apparatus was established.

eHinode Shokai Co., Ltd. was established, which
then renamed to Nissei Sangyo.

® The Chemicals Department of Takeda Chobei Shoten
was renamed to Wako Pure Chemical Industries, Ltd.

eKomyo Rikagaku Kogyo K.K. was established,
which was engaged in the business of manufacture
and sale of gas detector tubes.

o Kyowa Kagaku Seiki S/S was founded.

e Association of Japanese Physics and Chemistry
Apparatus dissolved, and Nihon Rikagaku Kiki
Shokokai was established.

eTakachiho Optical Co., Ltd. was renamed to
Olympus Optical Co., Ltd.

* Tokyo Koden was established, which was engaged
in the business of development and manufacture of
spectrophotometers.

eJapan Electron Optics Laboratory Co., Ltd. was
established, which was engaged in the business of
manufacture and sale of electron microscopes.

e Toa Electric Co., Ltd. was established, which was
engaged in the business of manufacture and sale of
speakers etc.

<1950s>

eThe Pacific War ended with the
unconditional surrender of Japan.

© GHQ (General Headquarters) directed
comprehensive ban on war production

eAct on Prohibition of Private
Monopolization and Maintenance of
Fair Trade was promulgated. Japan
Fair Trade Commission was formed.

e Transistor was developed by William
B. Shockley and his co-workers at Bell
Laboratories

o Establishment of Japanese Industrial
Standards (JIS) started.

o Prof. Hideki Yukawa won the Nobel
Prize in Physics.

The new era of chemical industry began, with raw fuel change from coal to oil. Demand for the automatic analysis equipment increased.
Liquid chromatography for amino-acid analysis came on to market.

® Liquid ohm meter with dial.

e Sedimentation balanced automatic particle-size
measurement apparatus.

© Raman spectrometer.

e Isoperibol adiabatic calorimeter, as a first step to
thermal analysis and measurement.

*PH meter of higher quality than the imported
products. Contributed to production of ammonium
sulfate or other chemicals.

® Strong-motion seismograph, which served as the
base for the development of earthquake related
equipment.

®Mass spectrometer, from which mass spectrometry
started.

® The world's first gastrocamera.

 Electromagnetic nuclear magnetic resonator (imported),
which was the first nuclear magnetic resonator.

e The world's first photoelectric spectrophotometer
that employs a photomultiplier tube.

eH-type electrophoresis diffusion equipment
(imported), a pioneer of electrophoresis equipment.

e Portable-type refractometer (saccharimeter) to
measure sugar content.

e Domestically produced X-ray diffractometer with
automatic recording system.

IR spectrophotometer that uses NaCl prism.

o The world's first blood cell counter that employs
"Coulter Principle" to automate blood cell counting.

© Automatically-recording X-ray diffractometer (Geigerflex).
It was Japan's first automatically-recording model.

*PH meter equipped with automatic temperature
amends circuit by thermistor

® Galvanic battery type gas oxygen analyzer that was
equipped with the transistor for the first time.

® The world's first gas chromatography.
e Colorimeter. Contributed to degitizing colors.

e Pyranometer, pioneering remote measurement
of global solar radiation. Japan's first Antarctic
observation team used this to observe heat budget.

o Fujizoki Phamaceutical Co., Inc. was established.

eThe University of Tokyo utilized imported IR
spectrophotometer for researches of molecular
structure.

¢ Rigaku Denki Co., Ltd. was established. The world's
first rotating anode X-ray generator was developed.

e The Japan Society for Analytical Chemistry was
founded.

eJapan Vacuum Engineering Co., Ltd. was
established.

*HORIBA, Ltd. was established, which was
engaged in the business of manufacture and sale
of measuring equipment such as the electrode pH
meter.

® Special Pump Co., Ltd. was established.

eHirama Laboratories Co., Ltd. was established,
which was engaged in the business of manufacture
and sale of chemical analysis equipment.

eKusano Science Instrument Mill Co., Ltd. was
established, which was engaged in the business
of manufacture and sale of laboratory glass
equipment.

eTokyo Rikakikai Co., Ltd. was established.
Manufacturer of scientific research equipment.

eThe Korean War erupted, which
brought wartime boom (until 1953).

® Measurement Act was instituted.
© The Model L of the Beckman preparative

ultracentrifuge was launched in the US,
which was introduced in Japan in 1963.

e The San Francisco Peace Treaty and
the Japan-U.S. Security Treaty were
signed.

o Act for Acceleration of Rationalization
of Enterprises was promulgated.

eJapanese accession to the
International Monetary Fund (IMF) was
approved.

e Nippon Hoso Kyokai (NHK) began its
full-scale TV broadcasting service.

e Dr. L.T. Skeggs invented an instrument
that uses flow technique, which is
parent of automatic analyzers.

© The first Japan International Trade Fair
was held in Osaka.

e Jinmu boom (to 1957)

e The Japan Productivity Center was
formed.

e Japan joined GATT.
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Year

Development of analytical equipment/scientific instrument

History of companies and industry organizations

General news/events in society

1956

1957

1958

1959

1960

1961

1962

eDomestically manufactured nuclear magnetic
resonator.

* IR spectrophotometer with automatic recording.

eThermal analysis equipment with automatic
recording.

¢ IR gas analyzer, which promoted IR gas analysis
technique.

eMagnetostrictive vibrating-reed type process
viscometer.

eHigh resolution IR spectrophotometer. It has
become widespread as a tool to study organic
compounds.

e Domestic gas chromatography mass-production
system. The first step toward the development of
liquid chromatography and mass spectrometer.

© HORIBA commercialized industrial-use infrared gas
analyzer "GA series," which pioneered in using non-
dispersive infrared (NDIR) method.

® Process gas chromatography.

eDifferential thermal analyzer with automatic
recording.

*KOMYO RIKAGAKU KOGYO K.K launched Japan's
first portable combustible gas monitor using catalytic
combustion type sensor (FM-1).

e Liquid chromatography (imported) for amino acid
analysis.

e Residual chlorine analyzer using rotating platinum
electrode, polarograph, and test reagent.

® X-ray quantometer.

eAmamiya Seiki Corp. was renamed to ATAGO
Optical Instrument Co.,Ltd..

¢ Nihon Rikagaku Kiki Shokokai Tokyo branch was
established.

e Japan Spectro Scopic Co., Ltd. was established.
The IR spectrophotometer developed by the Tokyo
University of Education Research Institute for Optics
was commercialized.

eNihon Rikagaku Kiki Shokokai dispatched an
investigative delegate to the southeast Asian and
Australian markets to promote export. This was the
first to send a delegate abroad.

eToko Chemical Laboratories Co., Ltd. was
established, which was engaged in the business of
production of pH electrodes.

e Special Pump Co., Ltd. was renamed to Nippon
kikai Keiso Kaisha Ltd.

<1960s>

e Science and Technology Agency was
established.

e Japan joined United Nations.

® European Economic Community (EEC)
was formed.

eShowa Station was established in
Antarctica.

eLaw for Emergency Measures for
the Promotion of Electronic Industry
Development was promulgated.

e The Japan International Trade Fair
was held in Harumi, Tokyo.

oDr. L.T. Skeggs and his colleagues
developed an automatic biochemical
analyzer.

o The Soviet Union succeeded in the
launch of the space satellite.

* Tokyo Tower completed.

e Spackman et al. developed the amino
acid analyzer.

® lwato boom (to 1961)

® Metric system has been fully adopted.

Vacuum tubes to semiconductors, from manual system to automated system. Equipment for export emerged along
with the progress in computer engineering and development of new materials.

o Full automatic process titrator.

e Electrolytic-conductivity SO, meter, measuring
atmospheric SO,.

eThe world's first automatic chemical analyzer
(imported).

® Gaede type Oil rotary vacuum pump

® Double-beam atomic absorption spectrophotometer
(imported)

© 100 KHz electronic spin resonator.
® Wet-type automatic analyzer (imported)

e Process polarograph for measuring environmental
pollution

o UV-visible spectrophotometer that adopts diffraction
grating. The first spectrophotometer product for
export.

e Karl Fischer water titrator, which started water
analysis

eAmino acid analyzer. It was used for protein
structure analysis, contributing to chromatography
equipment analysis

eJapan Analytical Instruments Manufacturers
Association was established.

eNihon Rikagaku Kiki Shokokai and its Tokyo
branch dissolved and Tokyo Scientific Instrument
Association was established.

® The journal "NRK" which had been published by the
former Nihon Rikagaku Kiki Shokokai was renamed
to "Scientific Equipment" published by the Tokyo
Scientific Instrument Association.

o The first Scientific Instruments Trade Shows in
Japan was held at Tokyo Metropolitan Industrial
Hall. It has been held each year since then.

e Kyoto Daiichi Kagaku Co., Ltd. was founded as a
partner plant of Shimadzu Corp.

eKyoto Electronics Manufacturing Co., Ltd. was
established, which was engaged in the business of
manufacture of analysis equipment.

* Nippon Jarrell-Ash Co., Ltd. was established.

e Science Electric Equipment Co., Ltd. and Science
Electric Equipment Industry Co., Ltd. were
established.

eJapan Electron Optics Laboratory Co., Ltd. was
renamed to JEOL Ltd.

eJapan Analytical Instruments Manufacturers
Association held the first Analytical Instruments
Shows at Tokyo Metropolitan Industrial Hall. It has
been held each year since then.

e lwashiya Matsumoto Machinery Shop was renamed
to Sakura Seiki Co., Ltd.

eJapan Vacuum Engineering Co., Ltd. has
established Shinku Riko K.K. which is specialized in
manufacturing thermal analysis equipment.

e Liberalization of trade and exchange
was decided at a Cabinet meeting.

o New Japan-U.S. Security Treaty was
signed by Japan and the U.S.

eThe Income-doubling Plan was
approved in a Cabinet meeting.

oT. H. Maiman invented the solid state
laser.

e The Soviet Union succeeded in the
launch of the manned space satellite.

eOrganisation for Economic Co-
operation and Development (OECD)
was formed.

eThalidomide case (drug-induced
disease) occurred.

® A domestically manufactured airplane
YS11 successfully completed its test
flight.

® The first domestic large-scale nuclear
reactor for researches was powered on.
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Year

Development of analytical equipment/scientific instrument

History of companies and industry organizations

General news/events in society

1963

1964

1965

1966

1967

1968

1969

1970

1971

o Differential scanning thermal analyzer (imported)

® Mass spectrometer for organic compounds analysis,
a milestone for the Japanese mass spectrometry to
penetrate into the world market.

ePermanent magnet 60 MHz nuclear magnetic
resonator.

e Light scattered digital dust meter
® Domestic automatic hemacytometer number device

e Vehicle exhaust gas measuring equipment was
developed.

eNon-dispersive IR (NDIR) CO analyzer for
monitoring air pollution

eAutomatic recording spectropolarimeter.
Contributed to identifying optical isomers.

e Domestically produced titration-controlled automatic
titrator

eHiranuma Sangyo commercialized Japan's first
delivery controlled automatic recording titrator
RAT-1.

e Spectrophotometric titration recording equipment
with automatic photometric titration.

® Domestically produced scanning electron microscope

©JASCO launched a grating-type infrared
spectrophotometer (IR-G), which became a smash
hit as a desktop product.

® This transmission electron microscope delivered to
Tohoku University

® Domestic scanning electron microscope of 50kV

e Flame atomic absorption spectrophotometer with
simultaneous multielement determination and
background correction.

e The world's first automatic analyzer for clinical
examination.

® The World's first full-automatic amino acid analyzer.

o Artificial kidney equipment

© Curie point pyrolyzer

© COD automatic measurement equipment, the first
step for COD automatic analysis.

eRigaku launched compact, automated X-ray
fluorescence spectrometer (Geigerflex SX).

eSpread type diffraction lattice infrared rays
spectrophotometer

® Mitsumi Science Industry Company was established.

e Hiranumashokai Co., Ltd. was renamed toHiranuma
Sangyo Co., Ltd.

e Kyowa Kagaku Seiki S/S was reorganized to Kyowa
Science Co., Ltd..

e Sagami Electronics Industry Institute was founded,
engaged in the study and development of electronic
equipment and automatic control devices.

e Japan Analytical Industry Co., Ltd. was established.
The employee who demerged from JEOL Ltd.
launched the gas chromatography.

o Gasukuro Kogyo Co., Ltd. was established, which
was engaged in the business of production and sale
of column packings for gas chromatography.

e Nippon Kikai Keiso Kaisha Ltd. was renamed to
Nikkiso Co., Ltd.

* Toa Electric Co., Ltd. established Toa Medical Electronics
Co., Ltd. for sales of medical electronics equipment.

e Shiraimatsu Kikaiho was renamed to Shiraimatsu
Co., Ltd.

<1970s>

eThe Kansai Electric Power Co.,
Inc. completed Kurobe River No.4
Hydropower Plant.

o Clean Air Act was promulgated in the
u.s.

e Success of live telecast between the
U.S. and Japan using a communication
satellite.

® The Tokaido Shinkansen commenced
its commercial operation.

© The 18th Olympic Games were held in
Tokyo.

® |zanagi boom (to 1970)

e Prof. Shin-Itiro Tomonaga won the
Nobel Prize in Physics.

eThe Cultural Revolution started in
Japan.

o Capital liberalization was implemented.

® The Yokkaichi asthma civil lawsuit was
filed. Air pollution problems occurred.

® The skyscraper Kasumigaseki Building
completed.

eAir Pollution Control Act was
promulgated.

© 300 million yen robbery occurred.

» Tomei Expressway fully opened.

eApollo 11 of the U.S. successfully
landed on the moon surface.

eJ. J. Kirkland developed surface
prosity packings.

Transistorizing of equipment with built-in micro processors accelerated progress and popularization of analysis instruments.

*NOx analyzer for monitoring air pollution using
chemi-luminescence detector method.

e The rapid blood analyzer that employs world's first
digital display for clinical laboratory test instruments.

o Simple COD meter with user-friendly measurement
operation.

® Portable blood glucose meter that uses colorimeteric
method and visual analog scale.

e Liquid absorption-type airborne oxidant meter was
developed.

eThe world's first Curie point pyrolyzer for gas
chromatography.

eDecompression-type chemi-luminescent NOXx
meter, as a starting instrument for optical emission
spectrophotometers.

o Cylindrical mirror analyzer with built-in electron gun,
Auger electron spectroscopy analyzer (imported)

o The world's first high-precision contact angle meter
with gradient method, that uses no liquid titration.

eUnion Technical Ltd. was established. Joined
Otsuka Group in 1980.

* ULVAC Corp. made an agreement for sole agency
with Physical Electronics Inc. in the U.S.

e ULVAC Corp. split the Machinery Industry Division
and established Shinku Kiko K.K.

© The World Expo was held in Osaka.

eThe U.S. government introduced the
Muskie Act to strengthen the vehicle
emission regulation.

®The 14 laws related to pollution control
were passed in the Extraordinary Diet
session.

eWater Pollution Control Act was
promulgated.

eAct on temporary measures for
promotion of specified electronic
industry and specified machinery
industry was promulgated.

® Environment agency was formed.

e The U.S. Government announced the
emergency plan for dollar defense (so
called, dollar shock or Nixon Shock).
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Year  Development of analytical equipment/scientific instrument History of companies and industry organizations General news/events in society
1971 eKyowa Interface Science launched the world's
first surface tensiometer using the Wilhelmy plate
method.
1972 e Scanning electron microscope FE-SEM No.1. e System Instruments Co., Ltd. was established, e Okinawa returned to Japan.
eHigh-speed liquid chromatography (imported) =~ Which was engaged in the business of manufacture ¢ |nqustrial Safety and Health Act was
developed by DuPont in U.S. and sale of intelligent integrators or others. promulgated.
«On-line sulfur concentration meter that employs = ® Yamato Scientific Instruments Ltd. was renamed 10 Ghina-japan Joint Statement was
X-ray tube excitation. Yamato Scientific Co., Ltd. signed. Diplomatic relations between
e The world's first high-speed liquid chromatography, Japan and China was restored.
which enabled measurement time to one tenth of e The Club of Rome announced "The
the conventional high molecular weight distribution Limits to Growth".
measurement.
1973  eScanning X-ray fluorescence spectrometer that eNihon Waters Ltd. was established, which was eJapan introduced floating exchange
uses micro computer control. engaged in the business of import and sale of rate regime.
products of Waters Corp. in U.S. o The 1st Oil Shock occurred.
o Prof. Leona Esaki won the Nobel Prize
in Physics.
1974  eFourier transform infrared spectrophotometer. e Standard Technology Co., Ltd. was established. e Mitsubishi Juko Building bombing
o "MILLI-Q", pure water generator for laboratory use. incident occurred.
o Portable micro gas leak detector using hydrogen
flame ionization technique.
eThe y-ray measurement system for activation
analysis
1975 ® Abrasion/attrition-resistant test instrument for hand- = eSagami Electronics Industry Institute was eThe Sanyo Shinkansen Line was
made "Strain gauge". reorganized to Technos Japan Corp. extended to Hakata Station.
® Chemco Scientific Co., Ltd. was established, which ~eJapan experienced the first postwar
was engaged in the business of production and sale minus growth in terms of the actual
of high-speed liquid chromatography (HPLC) and =~ economic growth.
others. e The 1st Summit Conference was held
o Bruker was established. Import and sale of analysis in Rambouillet.
equipment such as NMRs.
¢ ELIONIX Inc. was established, which was engaged
in the business of development and sale of products
using electromagnetic wave.
® ATAGO Optical Instrument Co.,Ltd. was renamed to
ATAGO Co.,Ltd..
1976  eThe world's first full-automatic electrophoresis eSuper LSI Technology Research
equipment. Association was set up.
o The world's first digital refractometer that electrically
measures optical refraction angle.
e Automatic flash point tester for petroleum products,
that has built-in microcomputer, enabling high
performance and low cost.
® Reference gas generator to calibrate gas analyzers.
* Nissei Sangyo launched a polarized Zeeman atomic
absorption spectrophotometer (170-70).
1977  eNear infrared component analyzer (imported) with eJapan Spectro Scopic Co., Ltd. has split off eNippon Telegraph and Telephone
interference filter. the Import/Export Division to establish JASCO Public Corp. succeeded in
eSimultaneous multi-element spectrometry International Co., Ltd.. development of super LSI.
(imported). * Nicolet Japan Corp. was established. ® Geostationary meteorological satellite
eBeckman was established, which was engaged ~ Himawari was launched successfully.
in the business of import and sale of products of eJapanese Government decided
Beckman U.S. countermeasures of external economic
policy to decrease trade surplus.
1978 e Differential scanning calorimeter that employs micro = eAstech Corp. was established, engaged in the eJapan-China Peace and Amity Treaty
computer. business of sale of medical equipment etc. was signed.
e Gas chromatography that is controlled and data e Mitsumi Science Industry Company was renamed to  ® The Japanese Yen jumped up to over
processed by computer ATTO Corp. 180 yen against dollar.
® The world's first non-destructive desk-top type X-ray
fluorescence micro film thickness meter equipped
with X-ray tube and collimator.
o Shimadzu launched a new high performance liquid
chromatograph using a new pump system (LC-3A).
e Analysis of making to microcomputer equipment
[ChromatoPAC] of the first domestic production
1979 e Full-automatic multi-sample titrator. eAmount of production of analysis equipment eDiplomatic relations between the U.S.

exceeded 100 billion yen in 1979.

and China was restored.
® The 2nd Oil Shock occurred.
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Year

Development of analytical equipment/scientific instrument

History of companies and industry organizations

General news/events in society

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

<1980s>

From analog era to digital era. Controlling of multi-function instruments combined with personal computer
as well as data processing with computers were started.

eFourier transform infrared spectrophotometer
(imported) using Cepstrum method as a dedicated
testing instrument for semiconductor wafers.

® Automatic analyzer that uses single line random access
full reactive process optical measurement method.

o The world's first automated fraction measurement
device of glycohemoglobin.

e Full-automatic X-ray diffractometer controlled by
personal computer.

® Automatic titrator with micro computer-type CRT.
o System of Tzerny-Turner medium spectroscope.

e Transmission electron microscope that uses 100 kV
electron emission type electron gun.

o Complete module-type general-purpose high-speed
liquid chromatography.

® The world's first full-automatic blood test equipment.

o Resistivity meter that is able to instantly measure
intrinsic resistivity by using four probe method.

® Polar gaschromatograph mass spectrometer.

o Superecritical fluid extraction chromatography.

¢ Electron probe surface shape analyzer that is able
to measure three-dimensional shapes.

eMulti-element sequential-type ICP emission
spectrophotometer.

e Intelligent HPLC system with all-units CPU built-in.

eThe world's first general purpose scanning ion
microscope for observing internal structure of
semiconductor devices.

® The industry's first mass flow controller that realized
high-speed response using the piezo diaphragm
valve.

e Laser diffraction particle size distribution analyzer.

e Wavelength dispersive SOR X-ray fluorescence
spectrometer of light collection-type.

*HORIBA launched a pocket-size water quality
analyzer with a flat sensor.

e Electrophoresis equipment for large-scale DNA
separation (imported) .

©600 MHz superconductive nuclear magnetic
resonator.

e Laser scanning line width analyzer (imported).

® Impurities analyzer in semiconductor that uses deep
level transient spectroscopy.

e Mercury in exhaust gas concentration meter that
employs hydride generation atomic absorption
method.

e Japan Thermo Electron was established, which was
engaged in the business of sale of air analyzers
manufactured by Thermo Electron in U.S.

® Yamamura Chemical Research Institute was established.
It launched packings for liquid chromatography.

e Yanaco Analytical Systems, Inc. was established,
which inherited the business concerning vehicle
exhaust gas measurement equipment and others of
Yanagimoto Seisakusho Co..

e ULVAC Corp. established ULVAC-PHI, Inc. jointly
with the U.S. Physical Electronics Inc.

eDaini Seikosha Co. Ltd. was renamed to Seiko
Instruments & Electronics Ltd.

e Fujizoki Pharmaceutical Co., Inc. was renamed to
Fujirebio Inc.

e Standard Technology Co., Ltd. was renamed to
STEC Co.,Ltd..

eKyowa Science Co., Ltd. was renamed to Kyowa
Interface Science Co., Ltd..

e Tokyo Optical Co., Ltd. has become an affiliate
company of Tokyo Shibaura Electric Co., Ltd.

*BAS Inc. was established, which was engaged in
the sale products of Bioanalytical Systems, Inc.
(U.S)

e Anatec Yanaco Inc. was established. The water
quality measurement equipment division of
Yanagimoto Seisakusho Co. was split up.

e Amount of production for analysis equipment
exceeded 200 billion yen in 1985.

® Toyo Kagaku Sangyo, Ltd. in Tokyo and Osaka, and
those affiliate company of Toyo Roshi Kaisha., Ltd.
merged to establish the Advantec Toyo Kaisha, Ltd.
which has the nationwide network.

eUnion Technical Ltd. was renamed to Otsuka
Electronics Co., Ltd.

e Yanaco Apparatus Development Laboratory Co.,
Ltd. was established. Production and sale of
analysis equipment.

e Philips Medical Systems, Ltd was established.

*BEL Japan., Inc. was established, which was
engaged in the business of manufacture specialized
in absorption equipment.

*ERC Inc. was established, which was engaged
in the business of import and sale of analysis
equipment and others.

e Yanaco LID CO., Ltd was established. Inherited the
polarograph and other businesses of Yanagimoto
Seisakusho Co..

e Tokyo Optical Co., Ltd. was renamed to Topcon Corp.

eYamamura Chemical Research Institute was
renamed to YMC Co., Ltd.

*Nippon Dionex K.K. was established, which was
engaged in the business of import and sale of
products of Dionex U.S.

* Toa Electric Co., Ltd. was renamed to TOA Corp.

e Iran-Iraq War erupted.

o The yearly vehicle production in Japan
reached over 10 millions, ranking on
the top of the world.

e Ministry of International Trade and
Industry started the Next Generation
Industry Basic Technology Research
and Development System.

o Prof. Kenich Fukui won the Nobel
Prize in Chemistry.

eTohoku Shinkansen Line between
Omiya and Morioka, and Joetsu
Shinkansen Line between Omiya and
Niigata opened.

e The Korean airplane was shot down
by the Soviet aircraft.

eAct on Temporary Measures
concerning the Improvement of the
Structure of Designated Industries was
promulgated and enforced.

e The application satellite Yuri-2a was
launched.

o Act on Special Measures concerning
the Preservation of Lake Water Quality
was instituted.

e The Cabinet decided open markets
policy for the United States.
Simplification of import procedures
was included, among others.

eThe International Science and
Technology Exposition "Tsukuba Expo
'85" was held in Tsukuba.

eNippon Telegraph and Telephone
Public Corp. and Japan Tobacco and
Salt Public Corp. were privatized.

o Plaza Accord introduced. To the era of
high yen.

eNuclear meltdown at Chernobyl
occurred.

® Bubble boom (Heisei boom) (to 1991)

eJapan National Railways was
privatized and split to 6 JR companies.

* New York Stock Exchange crash (Black
Monday)

eProf. Susumu Tonegawa won the
Nobel Prize in Physiology or Medicine.

® Seikan Tunnel opened.
® Seto Ohashi opened.

® Polymerase chain reaction (PCR) was
announced. Progress in research on
genes

® The consumption tax was introduced.
(Tax rate: 3%)

e Tiananmen Square Incident happened
in China.

© The Berlin Wall fell.
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