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Ruby Coating Experiment for the Beginners in Flux Growth
Shuji OISHI, Sayaka SUZUKI, Katsuya TESHIMA
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Summary Ruby (AlO;:Cr) is a well-known red gemstone. Ruby coating experiments were carried out by the

beginners in flux growth at the Human Resources Interactive Fair. Ruby layer was successfully grown on a wall of an

alumina (Al,O,) crucible by evaporation of molybdenum trioxide (MoO,)-based flux. The crucible played an important

role of solute, vessel and nucleation site. The ruby layers, obtained with a thickness up to 100-300 um, were red and

transparent. The layers consisted of tiny ruby crystals having flat faces. The ruby coating can be done with the aid of

relatively simple equipments, and the operation is easy. Flux coating of ruby crystals is attractive enough to induce

interest in manufacturing.
Key Words :
Interest in Manufacturing
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Fig.1 Atextbook used at the Human Resources Interactive Fair.
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Fig.4 Scanning electron micrograph showing surface image of
ruby layer grown on alumina crucible.

Fig.5 Scanning electron micrograph showing cross-sectional
image of the alumina wall covered with the ruby layer.
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Breath Detection of Bedridden Person on Bed
Yoshio TEZUKA*, Takashi MIKOSHIBA***
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Summary

In this study, the purpose is to construct an inexpensive system that monitors bedridden person

unrestrainedly. An alarm is issued when respiration stop is confirmed for a set time by detecting respiration of a

person on the bed.

First, a detection system using a strain gauge and a wire rope was designed, and respiration was detected from a

change in the load applied to the wire rope. Next, respiration was detected by a detection system using a piezo cable,

and its effectiveness was confirmed by monitoring for 2 hours.
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Force Sensor Using the Piezo-Dielectric Effect
— Load Detection Method with Quasi-Static Sensitivity —
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Summary The piezoelectric ceramics have been considered unsuitable for detecting quasi-static mechanical
pressures because their output signal is not directly proportional to the pressure but responds in a so-called
differential operation. This is because the resultant electric charges are discharged through the finite internal
resistance as well as externally connected circuit. In order to overcome the problem, we have newly devised an
intelligent or smart actuator having with a built-in pressure sensor, consisting a multi-layered piezoelectric actuator
and a piezoelectric ceramic plate uni-axially joined together. The variation of the electrostatic capacitance of the
sensing ceramics upon pressure application has successfully detected by the frequency change of the RC oscillator
circuit which makes it possible to realize digitally controlled feed back systems. A result of application of the sensing

method for an air regulator has been also discussed.
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Fig.7 400W DC motor characteristics.
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Production of Desktop Game Machine [1ITO OKASHI ]
Kazuo NAKAIJIMA
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Fig.1 Modeling of desktop game machine
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Fig.4 Terescopic rod unit.
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Fig.2 Operating manual.

Fig.5 Line cut unit.
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Table 1 The relations between the pulse width and angles.
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Fig.6 Complete Photo of Desktop Game Machine
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Fig.7 A look of the event.
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Production of Weight Driven Pendulum Clock
Yoshihiko YAZAKI
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Fig.1 Mechanism of weight driven pendulum clock.
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Table 1 Specification.

W : 300 [mm]

Size D : 740 [mm]
H : 1500 [mm]
Weight 56 [N] X 3piece

Pendulum cycle 1.0 [s]

Fig.2 Schematic diagram of weight driven pendulum clock.

Fig.3 Winding mechanism.

Fig.4 Mechanism of Weight Switching.
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Fig.6 Weight driven pendulum clock.
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Fig.3 Domino made by 3D printer.

Fig.4 Mechanism for standing dominoes up.

DL I T D, BT 2RO =KR—F
ATy TE—=F ThHDH, T—FOITT — LIRDER
Eh D A, JEC R A EE STV D, B il
LT — N EEREET HFFIE, B AT AL E A BRI
BOEDIMEND DD, v~ =T X EHEH LT
ML L7z,

3. 4 [EERER

R DMEN TS BHEEICHR LT, B3 IR
FIFR S 2 o IR E TR N B &5 %, SIS
RGWMAT v TE—H E@8E LT, BRI
\20E, FAENEE CTH W E=Arduino UNOZER L7272,
ATy B TR Dbl 2 — ISR Sy T =R
— T EREE L, BEEHCOWTIE, AN I =
R—=FG AT v TE—FZHRITA %y FDREIEKXE
BLHLTEZDT, ZZCHAXIEND N T PRH
B — A RO T, B EYWES AR I T e,
W), FAEOEII~ A 2 U HEOYIBRERE Ch o727z
W, FEECTHEALMEAETEHA LT, —ER LA fFo
B8 & N TR 2 & — o D IR RIS 2 fIU 480 L T 7,
L LZENTITER A X — L b le blanTae, %
—U—R&LT ZA~—FKIVAL] ETEHEZT, F
EARFICHEIE T a7 I AL T b o7, M
FriAF B A A B SRR CRATEERR L W ey, o
HHEMMWHDLEDT RAAAL AL TFEHLEZT D720 TEIES
HHZEMTE,
3.5 ERLAEE

AL R A P CoERk S - SE B A Fig 5loR T, HE

BRI B B EERE TR0 LT BRoriE, R/ MBI C
MHEE ENDEELHIHIT D b o IROBETH 5,
HEAREC S CIESI D ICH WDV T A 1 L SR TOREE A E
Z TR, BEEVEREN S 722D a2 LT
b IR OB 2R L T2,

Fig.5 “Endless Domino Machine”.
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Fig.6 Developed “Endless Domino Machine”.
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Active Trash Box DBiF¢
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Development of Active Trash Box
Masakazu YOKOMICHI
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Fig.1 Overview.
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Steering Motor

(a) Topview

Active Trash Box MDBAZ

Traction Motor

Table 1 Specifications for motors.

(b) Bottomview

Traction Motor géG\;v’ rlzmv
(TUKASA TG-85R-SU~4.8-KA) P
68.6 mN+m
7.4V

Steering Motor

(GWS 19CLN/2BBMG)

19.8 kg*cm

0.09 sec/60°

Fig.3 Kinect.

Table 2 Specifications for the Kinect.

Type

Kinect v1 (L6M-00005)

Viewing angle

43°  vertical
57°  horizontal

Resolution

Color 640 X 480
Depth 320 X 240

Range (depth)

0.8~4.0 m

Frame rate
(depth and color stream)

30 frames per second

Table 3 Software development environment.

(ON] Windows7
Language | Visual C++ (VS2015)
Image processing OpenCV 3.1
Library
Kinect SDK ver 1.8

Rotary Encoder

(c) Sideview

Fig.2 Carriage.
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Fig.4 Continuous photos of catching.
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Manufacturing Challenge of llluminations System "BUBBLEMINATION"
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Full color LEDs
Built in the frame

Speakers

Transparent acrylics pipes

Air pumps
placed in the other side

Fig.1 The whole of illuminations system "BUBBLEMINATION".

Tube

Air pumps
(48 set)

Fig.2 The enlargement of the air pumps part.
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Reflection Transparent Pipe

Leakage

Leakage o
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o °Co Backflow

950 Prevention Valve
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Fig.3 Theillustration of “BUBBLEMINATION".

Regulating Valve
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Fig.5 The expressed bubble symbol “ OO ™,

Full Color LEDs
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Fig.6 The enlargement of a portion in which full color
LEDs were installed.
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Fig.8 The block diagram of the driving circuit of full color LEDs.
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