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An Electron Microscope Company 
Born from the Sea
Japan Electron Optics Laboratory Company, 
Limited (日本電子 or “Japan Electron”) was 
founded on May 30, 1949 in Mitaka, Tokyo as 
a manufacturer of electron microscopes by 
Kenji Kazato and Kazuo Ito.  The two originally 
met at the Naval Central Institute during 
World War II and had previously developed a 
prototype electron microscope, the DA-1 that 
was sold to Mitsubishi in 1947.  Some funds 
for the microscope development were 
obtained from money earned by Kazato-san 
selling substitute soy sauce made from 
seaweed.  Asked about how he became 
interested in electron microscopes, Kazato-san 
has said “I wanted to do something for Japan’s 
future. During the war, actually a little bit 
back, when I was in the Navy at Kure in 
Hiroshima Prefecture, I found a small book on 
the electron microscope. I didn't know what 
the electron microscope was, so I bought the 
book. …After the war ended, I had to leave the 
Navy. I found the book again. I read it, God 
suggested, "This is the work I should do." 
Inspiration, that's the word. “ 
(http://ethw.org/Oral-History:Kenji_Kaza-
to_and_Kazuo_Ito)

The Start of JEOL Mass 
Spectrometry: Prof. Nobuji Sasaki 
and the JMS-01
JEOL's mass spectrometer business goes back 
to  February 10, 1960 when the company 
signed a contract with RIKEN to offer product 
development services. Under the contract, 
JEOL was to upgrade and commercialize a 
Mattauch-Herzog mass spectrometer, which 
was created in 1956 to 1958 by Prof. Nobuji 
Sasaki  (retired in 1958 from Inorganic 
Chemistry Lab., Dept. of Chemistry, Graduate 
School of Science, Kyoto  University) in 
collaboration with Prof. Koreichi Ogata, Osaka 
University, and Mitsubishi Electric Research 
Lab.  The mass spectrometer, incorporating a 
spark ion source, was intended for photo plate 
detection. The development was an extremely 
difficult journey, and at one point JEOL 
considered cancellation of the contract. 
Nevertheless, encouraged by Prof. Sasaki's 
enthusiasm  and commitment, JEOL finally 
succeeded in completing a commercial model, 
JMS-01, in 1963. The JMS-01 was later 
developed into the JMS-01S, 01SG, and 01SC, 
all  incorporating an electron ionization (EI) 
source, and serving as a basis for JEOL’s high 
resolution organic MS systems. It was also 
developed into the JMS-01B and JMS-01BM as 
MS systems incorporating a spark ion source 
for elemental analysis of solid samples. JEOL 
continued distribution of the JMS-01BM as the 
only MS model with a spark ion source 
throughout the 1980s.

1960’s and 1970’s: Prof. Hisashi 
Matsuda and Magnetic Field MS 
In 1969, JEOL announced the JMS-06, which 
was a commercial model of a mass 
spectrometer conceived and designed by Prof. 
Matsuda. Although the virtual ion optic 
system designed by Prof. Matsuda was 
compact, and had potential for high sensitivity 
and resolution, it required high precision 
engineering of a toroidal electric field having a 
large rotation angle. It took a while before 
JEOL finally succeeded in developing a 
commercial product with stable performance. 
The MS system using a virtual ion optic system 
was further developed into the JMS-D100 
(1972) and JMS-D300 (1976).  Prof. Matsuda’s 
expertise in ion optics continued to have a 
guiding influence on JEOL mass spectrometer 
design until his death in Nov. 2011.

The 1980’s FAB, 4-Sector MS and 
Proteins
JEOL’s first 4-sector mass spectrometer the 
JMS-HX110/HX110 delivered to Klaus Biemann 
and Catherine Costello at MIT.  Using fast atom 
bombardment (FAB) ionization, the  
JMS-HX110/HX110 systems used in 
laboratories such as MIT and the laboratory of 
Catherine Fenselau at the University of 
Maryland, Baltimore County, resulted in 
important early developments in proteomics.  
JEOL commercialized  the array detector 
technology developed at MIT to enhance the 
sensitivity and improve detection limits for 
biological samples.  In the 1980’s JEOL 
introduced the frit FAB LC/MS interface 
developed in collaboration with Nagoya 
University.  As a form of continuous-flow FAB, 
frit-FAB was a leading-edge method for 
protein and peptide LC/MS until the advent of 
commercially available electrospray ionization 
sources.

The World’s Largest Mass 
Spectrometer
The JMS-HM1000 or “GEMMY” was 
constructed at Osaka University in 
collaboration with Prof. Hisashi Matsuda.  The 
resolving power was in excess of 200,000 (10% 
valley definition).  “Having a geometry of 
QQHQC, with a magnetic field radius of 1.25 
m, the mass range of the instrument was 
25,000 mass units at an accelerating potential 
of 10 kV, and was successfully use to analyze 
mercury clusters with mass units in excess of 
200,000.” 
(ref: https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC4570945/)

The 1990’s: Benchtop and hybrid 
MS systems and the electron 
monochromator
The 1990’s saw the development of the 
GCmate and LCmate compact benchtop 
magnetic sector mass spectrometers and 
hybrid sector/quadrupole mass 
spectrometers.   

An in-line hybrid magnetic sector/time-
-of-flight was developed at JEOL USA and 
delivered to Vicki Wysocki at the University of 
Arizona.  The offset parabolic reflectron 
developed for that system would later be 
incorporated into JEOL’s MALDI TOF/TOF 
system.

JEOL USA developed a compact tunable elec-
tron monochromator ion source in collabora-
tion with and based on the work of James 
Laramee and Max Deinzer at Oregon State 
University.  The collaboration between 
Laramee and Robert Cody at JEOL on the 
electron monochromator would soon lead to 
the development of the Direct Analysis in Real 
Time (DART) ion source and ambient 
ionization mass spectrometry. 

A parallel history with quadrupole 
MS
While JEOL’s mass spectrometers were initially 
a high resolution high  performance magnetic 
field sector such as the JMS-01 announced in 
1963, JEOL was actively involved in the 
development of quadrupole mass 
spectrometers in the 1970s. The JMS-Q10 was  
a high performance GC-QMS using a large 
quadrupole  (hyperbolic electrode). Dedicated 
to packed columns and with a high price, the 
system  did not help JEOL make inroads into 
the QMS market at the time.  JEOL only played 
a minor role in the quadrupole MS business 
until 1989 when JEOL began OEM sales of the 
Nermag Automass quadrupole systems.  The 
Automass systems remained the mainstay of 
JEOL quadrupole MS sales until the 
development of JEOL’s new quadrupole MS 
technology, starting with the JMA-K9 model in 
2003.  

2000: JEOL’s First Time-of-Flight 
MS
In 2000, JEOL completed development of its 
first time-of-flight mass spectrometer, the 
AccuTOF-LC, using a fast analogue-to-digital 
converter to overcome dynamic range limita-
tions of time-to-digital converters. The 
AccuTOF-LC became the platform upon which 
the Direct Analysis in Real Time (DART)  ion 
source would be developed in 2003, and laid 
the foundation for JEOL’s LC/MS and GC/MS 
systems. 


