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Electrochemical Integrators (Integrator by Electrochemical Reaction)
Takuya HATA - Hiromasa MATSUOKA

Central Research Laboratory

Since electrochemical elements have an integrating power by themselves and also a holding capacity of integrated values,
their application to electric circuits has been drawing attention. A CI triode, made into a three electrode construction by using
a silver-silver iodide electrode for an input electrode of a solion type electrochemical integrator, has been manufactured for
trial and theoritical discussion has heen made as well as the measurement of its characteristics. As a result it has been made
clear that the device has merits of (1) an integrating power with a small size and a simple electric circuit, (2) a large holding
capacity of integrated values and (3) operation on very small electric power. However, it has demerits of (4) a very low
frequency range of displaying ideal integration characteristics with slow response, (5) spike being produced on the output against

sudden change of the input signal, and (6) a considerable change of characteristics by temperature fluctuation. From the above,

it may be suited for the integration of signals with relatively small changes. On the other hand, theoritical investigation has

revealed that the drawback of (4) and (5) will be improved to a fair extent.
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Fig. 2.1 Schematic structure of solion tetrode.
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Structure of Melcoloy-X Studied by Transmission Electron Microscopy
Central Research Laboratory Morihisa TAKEUCHI « Keizo KITAKAZE

Experiments on the process of precipitation in Ni-base heat resistant alloy, “ Melcoloy-X”, have been conducted by using
the transission electron microscopy. The specimens were examined after the following process. (a) Solution treatment, (b) Solu-
tion treatment followed by a series of aging, and (c) 5% cold rolling and aging sebsequent to the solution treatment. In (a)
the structure of the matrix was observed, in (b) the process of precipitation, and the shape and the distribution of the precipitates
were studies, and in (c) the effect of dislocation as the precipitation site was examined. The precipitates, both at grain boundaries
and inside grains, in aged specimen have been found to be 7’ phase of Niy (Al, Ti), which, originally spherical, grew into cubic
shape as the aging temperature rose or the aging time increased. From the fact that the 7" phase does not precipitate predomi-

natingly at the dislocations the possibility of the formation of G.P. zone is also discussed.
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Fig. 3.16 Structure of aging-treated specimens
at 550°C for 300 h., after 5%-cold rolling
subsequent to the sohd solution treatments.
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Fig. 3.17 Structure of agmg -treated specimens at
650°C for 10 h., after 5% cold rolling subsequent
to the solid solution treatmens.
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3.6 IEPTAIBHIE BRI AT 1o A—a ZEARERK
Fig. 3.6 Basic circuit of reversible inverter with an
auxialiary commutation circuit.

3.7  IRMHBIEIREA T 1 -
Fig. 3.7 Reversible inverter circuit with an
auxialiary commutation circuit.
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Fig. 3.8 Reducing methods of torque ripple.
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Fig. 3.9 Improved methods of voltage and
current wave forms.

HAEBFRAORHBIHD 2T, AR(a) OWFHEEOH A
BB D 1 DI BRO EREAE T 5 KA B B, ok
LE 3.8 (b) 0BEIGEEOHEE, SHROBETIIHE D

3.9 BT ERERETL Ikt D Th
%.

4. ERRERE z o

4.1 EBOHE
KR 7R PR OB AR 4.1 (a) wiRk L. b
LT CHER LIcBIIE RIS & LTD fuf—a i, FIE
T OB RS L1e Ao b SRR & Da b rsoora
WICHBLRR & S B DEE T fuA-a D F1yRa ZHIEN 5]
W2 biss. F—F WMIERRCIAR (b)) KR L X 5 REHK
EE % AT, DNETL»bETD DIREHEE ¥ T O 2 R
LT3 RS X0 1uf-2 OB T Eoem Lic.
[ (— R
3LkW, =, 200V, 50c¢/s,

12A, 4 & b &

OIS

CR;;~CR: CR20A-8 2 {#iEF
D;;~Dys: SR30B—16

CRj), CRy:
Ly: 10mH

CR12A-8 2 {®E7

B
EREE

+Vee T out NI

ATIS:

(a) ZEMEEF X THER (b) ZEHE 7- HiEeR
B 4.1 & %% 3 T E B B e

Fig. 4.1 Diagrams of commutatorless motor.
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Fig. 3.1 Schematic diagram of the duplexer system.
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Fig. 4.6 Estimated life cycles of KR monel rotor.
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Fig. 2.3 The process of interband transition
in semiconductor.
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Fig. 2.4 Structure of laser diode.

Gals fuvzomave—Y - il - Al -+

LTk (22) RRALT

A
T 8w eddy

ThHLIBND. Lihi-> CRIEFOBREE, Tich bRk
BIMEE Jp 13K 2.3) &KX (2.4) XoT

1

In—

8rnledd R
JHL:W—”.@_FT) .................... (2. 5a)

ThEy bbbz EadbmB. BETIE N=0 Lk, Zhik
WHBETOLRITHLDOTHHMD, —RCEE T oL &
VX FEIRBEIA TR

1
I
8rled dv R
In= g ey (L)
Lin%.
3. 8 &

pn B ORWEE & L Ui b iU IkE k& FiV-Tuie®.
COHBEL Nigo GalAs fEfus Zn 8L O As 2l ZnAs, %
HIERP AN TEEREH U EEF T Zn OB Ty, #4
RoEEC PRELHHEREL0THS. L—F414—F 0 PN #
BHEIIEFCTE av THDHZ EAERINBH, JEHEE T
IREE, Zn s X OF As OEJIAVEE D&M Clolhud 2o 7o PN
BATENE LR, D7 PNEREEOWE 1o RoHiH
PR B ¥ DRAENRD . FIIEHE TR L L CHIE
I ay WEEIEL LT Y L 929> A Linlhuih
Biolo. BOEIREEE & e st BYERRAGB 2 L
X D IEECE g fn PN EATELE b, & OB CHIRES
BB IR D X K T AT L-Fd A-F BB

WM 1Catuel B X 5 PN & ORYWFERIIRK 3. 1 iR$ X
51 h—hofi—b O—FDie Ga r GaAs BXU'N JEFERIL

GaAs7 =7 7

Ga, GaAs i

3.1 ¥ 1tato+n BT X B PN &0l
Fig. 3.1 Schematic of epitaxial growth from
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Fig. 3.2 Heating schedule for epitaxial deposit
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Fig. 4.11 Variation of laser wavelength with the
length of Fabry-Perot type laser diodes.
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emission with current density.
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RH Treatment of 17-7PH Stainless Steel

Central Research Laboratory

Hiroshi JITSU - Mitsuyuki IMAIZUMI

Micro-structures of vacuum melted 17-7 PH stainless steel have been studied at each stage of the RH treatment. With the

variation of the chemical compositions and of the treating conditions of the alloy as well as the change in the mode of existence

of & ferrite or carbide in the initial structure of specimen before the treatment, these structures vary distinctively in course of

the function and when arrived at the final stage. The effects of the final micro-structure have been also examined on some

mechanical properties and corrosion resistance in this experiment.
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