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J1   Telegraph using electric wire in bottom of ocean  

 
  Enboshing Morse telegraph machine (POSTAL MUSEUM JAPAN) 

 

 

 
Kelvin type (optical) mirror galvanometer 

  
    Siphon recorder  

(Eiju Matsumoto : Submarine telegraph and 

Galvanometer, Measurement and Control, 38, 

8 (1997) p.505) in Japanese 

Submarine electrical cable through 

straits of Dover was installed in 1850. The 

Great Britten tried to install the submarine 

cable in all over the world. Transatlantic 

crossing cable was planned in 1957 and it 

was once linked in 1858/8. Queen Victoria 

and President Buchanan exchanged 

congratulatory telegram. The telegram 

from the queen Victoria took 67 minutes 

to send 102 words at that time, which was 

2 words per 1 minute.      

The received waveform was distorted. 

This is because the electrical resistance is 

increased by long distance and the 

capacitance is increased in submarine. Slow 

transmission was needed to solve this 

problem at that time. Kelvin type optical 

mirror galvanometer show left was used to 

receive the signal. The mirror was tilt by 

the received signal electromagnetically and 

reflected light was observed. Two person 

was needed for reading the signal and for 

keeping the record. This was hard work. 

Siphon recorder shown in lower left was 

invented to solve this problem and this 

could record the electrical signal by using 

pen and ink.      
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J2   CPU board for super computer (large computer) 

 

  
TCM (Thermal conduction module) for cooling CPU (Central processor Unit) (central part having no cover correspond 

to photograph shown below) (donated by Yoshiyuki Kawazoe) 

(Ref) A. J. Blodgett and D. R. Barbour : Thermal conduction module : a high-performance multilayer ceramic package, 

IBM Journal of Research and Development, 26, 1 (1982) pp.30-36, https://doi.org/10.1147/rd.261.0030 

 

  
(Tadakatsu Nakajima : Cooling technology for  Super computer in Center of Mathematical Science in Inst. for Materials                  

66, 8 (1997) 21-25) (in Japanese)            Research in Tohoku Univ.  

 (https://www.sc.imr.tohoku.ac.jp/center/successive.html) 

Flipchip package MCM (HITAC M-880) 
 

https://dl.acm.org/toc/ibmj/1982/26/1
https://doi.org/10.1147/rd.261.0030
https://www.sc.imr.tohoku.ac.jp/center/successive.html
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J3   Microwave radar using anode split magnetron 

 

  

 

  

    
Anode split magnetron (Kinjiro Okabe)  

  
Receiver circuit of microwave radar (Koichi Shimoda : Development of domestic microwave radar, O plus E, 33, 10 

(2011) 1044-1052) 

 

Frequency response of crystal detector with different crystals 

S
e
n
sitivity 

Technical transfer material from Germany  

during the 2nd world war (O plus E (2011/6) 

 

 

Cristal detector using pyrite 
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J4  Shimada laboratory in which high power anode split magnetron was developed before 

the end of war (Z project) 
 

 

 

 

 

 

 

 

 

 

 

 

         
 
(Asahi sensho 485 “Struggle of creative technology”)       Dr. Shinichiro Tomonaga participated the Z project 

 

Shimada laboratory in Shizuoka 

Murder ray 
The navy “Z project” has revived as 

microwave oven 

Yasuzo Nakagawa 

Shimada laboratory in which many scholars participated 

 Shimada laboratory in Shizuoka (6,600 m2) was built in 1943 

May. The director (part time) was Prof. Yasushi Watanabe in 

Tohoku Imperial Univ.. He was an acquaintance of Yoji Ito in 

Navy. Vise director was Shoichiro Mizuma. He gathered 

following full time staffs. They are Yanami Masao (Navy 

research center), Sohzabro Yamazaki and his supporting staff 

(Japan Radio Co. Ltd.), Yuzuru Watanabe (Associate Prof. in 

Kikuchi Lab. in Osaka Imperial Univ..), Zenuemon Abe 

(Associate Prof. in Watanabe Lab. in Tohoku Imperial Univ.), and 

Iwao Takao (Prof. in The Ryojun Engineering College, former 

engineer in Navy), Advisers from Tokyo Imperial Univ. were 

Prof. Masao Kotani (Physics), Prof. Yusuke Hagiwara 

(Astrophysics) and Prof. Sanichiro Mizushima (Chemistry). Prof, 

Shinichiro Tomonaga (Physics) in Univ. of Literature and 

Science Tokyo Imperial Univ. participated as well. They 

participated with their assistants as Minoru Ogawa (The 

director of The Institute of Physical and Chemical Research 

(RIKEN) now). 

Many students in science and engineering were conscripted as 

supporters. Total number of staff were approximately 1,000 

when it started. Many famous scholars participated as part-

time staff, They are Masashi Kikuchi (Osaka Imperial Univ.), 

Yoshio Nishina (RIKEN), Fushimi Kohji (Osaka Imperial Univ.), 

Takeo Nagamiya (Osaka Imperial Univ.), Iwao Sato (Tohoku 

Imperial Univ.), and Juichi Hino (Tohoku Imperial Univ., 

Medicine). 
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J5   Crystal detector and point contact transistor 

 

    
Principle of crystal     Characteristic     Inventor J.C. Bose    Displayed crystal detector 

detector       

Crystal detector (point contact diode) (J.C. Bose : On the selective conductivity exhibited by certain polarizing 

substances, Proc. of the Royal Soc. London, vol.LX (1897) 433-436) 

   

Photograph of point contact transistor and inventors    Point contact transistor(Western electric Inc.) 

 
   Principle and characteristics of point contact transistor 

J. Bardeen and W.H. Brattain : Physical principles involved in transistor action, Physical Review, 75, 8 (1949) 1208-1226. 
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J6   Massive parallel electron beam write 

    

Massive parallel electron beam write using 100×100 active matrix electron sources (right) 

  

Development member (2009 – 2016)    Development of massive parallel electron beam write system 

(Miyaguchi, Esashi, Kogima, Ikegami, Ohi, Sugata and Koshida (authors of the book))       Tohoku Univ. Press (2018) 

  

   EB write System       Active matrix nano crystal Si i(nc-Si) electron source 

M. Esashi, H. Miyaguchi, A. Kojima, N. Ikegami, N. Koshida, and H. Ohyi : Development of a massively parallel electron 

beam write (MPEBW) system: aiming for the digital fabrication of integrated circuits, Jap. J. of Applied Physics 61, 

SD0807 (2022) 1-19 
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J7  Transitions of power devices used in Shinkansen 

 
Main circuit of 0 type Shinkansen vehicle 

 

Main circuit of 300 type Shinkansen vehicle  

 
(Sakae Ishikawa, Ⅱ.Induction motor drive system which 

fruited in “Nozomi”, Transaction of Electrical Eng, Japan  

D, 114, 6 (1994) pp.604-607) in Japanese 

    
Main circuit of 700 type Shinkansen vehicle    

(Tetsuo Uzuka, Electrical train and power devices,    N700S type Shinkansen which used SiC devices   

SEAJ J., No,159 (2017/11) 18-21) in Japanese       (Masayuki Ueno, Nikkei electronics, (2017) 9 (p107), 10 (p.101)) 
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J8    Electromagnetically levitated lamp 

Lamp by Flyte Ltd. in Sweden. The lamp is  

electromagnetically levitated by permanent  

magnet in the lamp and electromagnetic coil in  

stage. Wireless power supply for the lamp is  

carried out by electromagnetic coupling.  

https://www.plywood.jp/36321001 

 

 

 

 

 

https://www.plywood.jp/36321001
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J9 Model railway of magnetically levitated linear liner (Tomy Co., Ltd.) 

 

 

 

 

 

 

 

(Linear liner magazine (Tomy Co., Ltd.)) (in Japanese) 
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J10  Linear Chuo Shinkansen using superconductivity and its model railway  

  

Linear Chuo Shinkansen (https://ja.wikipedia.org/wiki/%E4%B8%AD%E5%A4%AE%E6%96%B0%E5%B9%B9%E7%E7%) 

 

           Principle of running, levitation and guide (Linear liner magazine (Takara tommy)) 

   

Model railway of magnetically levitated linear liner using super   Cooling of the linear liner in liquid nitrogen (77K) 

Conductor (the rail has 3,600 Nd-Fe magnet) 

Kensuke Nakajima Lab. (Graduate school of Sci. and Eng., Yamagata Univ.) http://nakajima-lab.yz.yamagata-u.ac.jp/ 

Super conductor magnet 

-269℃  Nb-Ti alloy

 

 

Side wall 

Coil for running 

Coil for levitation and guide 

Levitation (about 100 mm from rail) 

Running 

Guide

 

https://ja.wikipedia.org/wiki/%E4%B8%AD%E5%A4%AE%E6%96%B0%E5%B9%B9%E7%E7%25
http://nakajima-lab.yz.yamagata-u.ac.jp/
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J11   Linear subway (Linear metro) travelling on wheels 

 物理図鑑 視覚でとらえるフォトサイエンス、数研出版 (2022) 

 

TDK  https://www.tdk.com/ja/tech-mag/knowledge/160 

 

Linear metro (Tozai line in Sendai)  http://www.jametro.or.jp/linear/touzai.html 

Above ground part of linear 

 

https://www.tdk.com/ja/tech-mag/knowledge/160
http://www.jametro.or.jp/linear/touzai.html
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J12   Micro car (Denso Corp.) 
  

  
1/1000 size model of Toyota AA model (1936) (62 mg、24 parts) 
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J13   Disassembly of FOMA (3G) smartphone 
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J14  Continuous arterial pressure waveform with Tonometry (OMRON HEM-9000AI) 

 

 

 

Comparison of pulse wave by catheter and tonometry 

  

Measured pulse wave and AI value (Arterial Distensibility Index) 

 

稲垣孝 (オムロンヘルスケア) : トノメトリ法による橈骨動脈波形の AI 測定-オムロン血圧脈波検査装置 HEM-9000AI- 

Arterial Stiffness 動脈壁の硬化と老化, No.9 (2006) 
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J15  Micro Flying Robot (μFR) (Seiko Epson Corp.) (2003)  

   

 

  
  First flight of μFL                   Ultrasonic motor for blade 

https://www.jstage.jst.go.jp/article/micromechatronics/50/194/50_KJ00004320100/pdf/-char/ja  

(Seiko Epson Corp. Osamu Miyazawa) 

https://www.jstage.jst.go.jp/article/micromechatronics/50/194/50_KJ00004320100/pdf/-char/ja


16 
 

J16  Topics related to collected books 

            

Books related to history   Books related to Tohoku     A book of return gift from W. Shockley to Nishizawa’s paper  

of technology            Univ. and companies         which was send by his professor (Yasushi Watanabe).             

 

Book “Manabinomori” (2006) on the relationship between Jun Ishihara and Albert Einstein  

    
Book on Albert Einstein’s visiting Sendai (1930)        Book written by Jun Ishihara (1942) 
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J17  Documents on Kohtaro Honda and Lu Xun 
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J18  Planimeter (area meter) and proportional compass 
Photograph and principle of the planimeter (area meter) is shown in the figure (a). Small wheel is located at the 

bending point (B) of 2 rods. One rod rotates around the fixed point (O). Measuring point (A) of the other rod (length 

(L)) is moved around the area ((area (S)). The small wheel moves perpendicularly to the rod and the area (S) is 

obtained using the rotation (n) as S = L×n.  

The principle will be explained in the following using the figure (b)．When the measurement point moves from A to A’ 

the small wheel moves from B to B’. The movement of A to A’is composed of parallel movement AA”and rotation 

A”A’. The area covered by parallel movement of the bar is Ldn where dn is the rotation of the small wheel. The dn is 

BB’cosα, where α is the angle between the direction of small wheel rotation and that of the parallel motion (AA”) of 

the bar. The area covered by the rotation is L2dθ/2. From these, the area (dA) covered by the movement of the bar 

AB is expressed as Ldn + L2dθ/2. The area (S) by the closed motion of the measurement point is obtained by 

integrating dA as follows, where integrated value of the closed loop (∮L2dθ/2) is zero.  

S = ∮dA = ∮Ldn + ∮L2dθ/2 = L×n 

   

(a) Photograph and principle    (b) Small wheel     (c) The relationship between movement of A and B 

Figure  Planimeter  

Ref. Yutaka Nishiyama : Area measurement,  https://yutaka-nishiyama.sakura.ne.jp/math2010j/measuring_j.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proportional compass  http://okadaenoguten.o.oo7.jp/ditail_desain3.html   (Donated by Prof. Emeritus Yakichi Higo)) 

https://yutaka-nishiyama.sakura.ne.jp/math2010j/measuring_j.pdf
http://okadaenoguten.o.oo7.jp/ditail_desain3.html
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