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Foreword
On the 21" Issue of the Bando Technical Report

Thank for your patronage of our company’s products and services.

In fiscal 2016, our company celebrated its 110th year since establishment. One commemorative event that we held was the “Bando Techno
Fair 2016” that was held in Kobe and Tokyo in October. At this exhibition, each business division in the Bando Group, as well as the R&D
Center, exhibited current main products and products and technology that will be developed from here on. Both venues were well attended
and were perfect opportunities for sales expansion and for us to recognize anew our company.

Fiscal 2016 was a year in which vigorous efforts were made for the promotion of developing products that were the target of new business.
New products that were the target of the full scale development that was undertaken from 2013 at the beginning of STEP 1 of our company’s
mid-to-long term management plan, BF-1, have finally taken shape, and we are at the stage of releasing those products onto the market.
We exhibited those products at every kind of suitable exhibition: In April 2016, the 7th Film Tech JAPAN; in September, The International
Industrial Fair 2016 and SEMICON Taiwan 2016; in October, International Home Care & Rehabilitation Exhibition 2016; the ID TechEX
Show held in San Francisco in November; in December, SEMICON Japan 2016; and in January 2017, the 3rd WEARABLE EXPO.

At these exhibitions a lot of customers visited our company’s exhibition booths, and we heard a lot of opinions and desires that were great
references for sales and development from here on.

In this publication, the 21st Bando Technical Report, we have focused on 6 new products that were exhibited at the above-mentioned
exhibitions, and 7 papers. We would be very happy to hear any opinions or suggestions that you may have when reading through this

publication.
9 & /7,

Katsuhiko Hata
Executive Officer

1 BANDO TECHNICAL REPORT No.21/2017
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C-STRETCH®

Challenges Medical, Welfare and Nursing Care Fields

KH e

Masashi OHTA

Abstract

Currently, Japan has entered a super aged society. The aging rate has reached 25% now, and it is expected to rise
in the future. As a result, in terms of social security, it is inevitable to increase the cost of medical and welfare
benefits. To the super aged society spreading globally, the workplace function efficiency and the disease prevention
measure are required at the medical, welfare and nursing care sites. We use C-STRETCH®, a stretchable sensor, to
challenge market development in the medical, welfare and nursing care fields.

Keywords : sensor; rehabilitation; evaluation tool
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Development of Respiration Rate Measurements during walking using a sheet stretch sensor

BET ise

Yusuke BESSHO

Abstract

It’s difficult to visually measure respiratory rate during walking, and wearing the mask is burdensome for elderly

people and seriously ill patients. In this paper, we developed a respiratory rate measurement system using a
stretchable strain sensor C-STRETCH® and investigated its validity.

The examination was made under two conditions:

1) standing position - sitting position - normal gait - sitting

position, condition 2) walking stance - standing position. Measurement time was 6 minutes for each walk, 3 minutes

at rest. Walking speed was changed at 2-6 km / h. The respiration rate was obtained using the algorithm for

determining the respiratory phase from the output waveform and compared with the result obtained from the air

velocity. In conclusion, the new measurement system can accurately detect respiration rate during walking.

Keywords: Stretchable Strain Sensor;Respiration Rate,Chest Motion; Abdominal
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Vertically Aligned Method of Carbon Fiber and Development of
Thermal Conductive Sheet

L

Fumihiro MUKAI

Abstract

) Y )
Hiroki NAITO

In late years, with a technological advance and downsizing of the electronic equipment, the calorific value of

electronic parts increases remarkably. It is necessary to tell cooling machine such as heat sinks, and to radiate heat to

be connected in the generated heat spoiling the reliability as the movement instability of electronic parts that is the

apparatus.

Thermal conductive sheet is a heat transfer material used in form to intervene between heat place and cooling unit.

We oriented filler having shape anisotropy perpendicularly with the thickness direction of the seat and controlled it,

and we applied to Thermal conductive sheet. As past result, we developed a conductive type using the carbon fiber

and an insulation type using boron nitride.

Key Words : thermal conductive sheet; vertically aligned method of the heat transfer fillers
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Improvement of Transmission Efficiency and Fuel Economy
by Applying A Block Belt to A Scooter Transmission

(RN

Takeshi NISHIGAKI

Abstract

pedl

In recent years, India and ASEAN countries are main markets for motorcycles, and it is expected that the demand
for motorcycles in India and ASEAN countries will continue. Because motorcycles are closely related to their lives,
convenience and fuel economy performance are required. Amid these market environments, small scooters have
become popular in emerging countries, and full automatic rubber belt CVT has been adopted. In this development,
we aimed at further fuel economy, and we have made a study of the application of a block belt to a scooter

transmission.

Keywords : transmission; CVT; Efficiency; Fuel economy; Block belt
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About The Development of StrutTensioner and The Future

fmH BHE
Kouji FUKUDA

Abstract

In the auto tensioner which gives the tension of the accessory drive belt used for the automobile engine, the auto

tensioner at the time of mounting the engine has conventionally arranged the torsion coil spring at the center of the

fulcrum to generate the torque for applying the tension. Since it is a cylindrical shape and requires mounting space,

design freedom is low, and there are many cases where optimization can not be achieved.

In this report, we will raise the mountability by applying strut type with high degree of freedom of design, and

outline the establishment of optimum belt system.

Keywords : auto tensioner ; accessory drive belt ; strut type
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E{E AR AIFEIERE (LASHINGBITE®) DBEH

Development of Tension Meter for Cargo Lashing LASHINGBITE®

LRGN
Yuta HAMASAKI

Abstract

LASHINGBITE® is the new lashing tension meter, which can manage the tension with digital value unlike the

lashing tension meter of other companies’, and it can measure the various types of belts with different manufactures
and specifications. Until now, lashing work relies on operator's sense, but LASHINGBITE® makes it possible to
ensure safety in lashing work and to standardize lashing work. Additionally, LASHINGBITE® can support

instruction of the lashing technique.

Keywords : tension meter, cargo lashing, tension management
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MR
sREBERkEY ) —=> J%E (BANDO MDEC®) D%

Development of Micro dust Electric Cleaner by Only Electrostatic Force

EF EE
Katsuhiro KANEKO

Abstract

In the process of manufacture of electronic parts product and the optics product, a demand to MDEC is the
removal of the garbage of the size that is bigger than garbage (e.g.,sebum) and 500xm with slight adhesiveness.
However, in conventional MDEC, removal performance was insufficient for these garbage removal. Conventional
MDEC was an electrostatic roller method. An improved version was developed. The upgraded version was a
combination of electrostatic roller and adhesion roller method. This method improved the early removal
performance, but the removal performance decreased with time. We aimed at the high removal performance of
garbage and big garbage with slight adhesiveness to solve this problem. In addition, we aimed at continuing
maintaining high removal performance for a long time. As a result of experiment, we output a combination of
electrostatic roller and electrostatic brush method. Furthermore, we optimized this method. We developed MDEC
which could approximately completely remove garbage of the size that was bigger than garbage and 500ym with
slight adhesiveness. This method can maintain the long-term removal performance, too. We developed MDEC which

satisfied the needs of the market.

Key Words : cleaner;micro-dust;electrostatic
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RHLFEEH
T650-0047 AT H X B RIIT4 T HO6E6
TEL.(078)304-2923 FAX.(078) 304-2983
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TEL.(072)482-7711 FAX.(072)482-1173
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T649-6111 ANk LA 1 Th kL T 5 _F 124275 3015
TEL.(0736)66-0999 FAX.(0736)66-2152

&%
T675-0198 Aty I PR HY t 11 2 €O 648
TEL.(078)942-3232 FAX.(078)942-3389

RBFT5

T326-0832 M AR JEF T 42 M1 188765
TEL.(0284)72-4121 FAX.(0284)72-4426

B ERSH

E ARt
WERTE- T —E R RS

INR—-I-C-SHERZH T5320011  KBilive/ X b 6 T HI% LG (kK774 287 —)
TEL.(06)4806-3058 ~ FAX.(06)4806-2205

INAR=I7AMY -ttt T652:0883 A lisei KHIRI@S T H3E 17 (N K =7 —7775 M) —HiF)
TEL.(078)652-5650 FAX.(078)652-5670

JERENCR -t R T930:0834  wILEINTTENS T H2E19 %
TEL.(076)451-2525 FAX.(076)451-8148

RARNVMNRFEMKSH TI70-8026 BRI REARN4 T H6H13
TEL.(0246)22-2696 FAX.(0246)21-3767

NOTHEARMKX R T103-0004 HEtHbi X RKHAMG2 TH27H LS
TEL.(03)3861-7411  FAX.(03)3866-4792

EFEEEMHKX R TIL0062 HGGRXHIES T H19%6S (FHIMIELLY)
TEL.(03)3865-3644 FAX.(03)3865-3603

BEER RS

BHANMNTEMR S TII88037 ISl FILFHI 237 4B 1 37
TEL.(0776)36-3100 FAX.(0776) 36-4038

E—Tl-F—bFostktatt  T652-0883 HIAHISHXHIALES T H3E17S (NN =7 W=7 777N —HiH)
TEL.(078)682-2611 FAX.(078)682-2614

INOR= YUK EHE T675-0104  SLRERLIIG N TS F 1115 2 E O N648 7 Ha
TEL.(078)943-3933  FAX.(078)943-4640

Bz —EXBEFRSH

NR=N—F ootk Rt T652.0883 i oM X BIAIES T H3F 1745 O\ k=2 V=777 M) —Hi)
TEL.(078)686-1295 FAX.(078)686-1298

INUR—BEEHR S T6520883 HF X IIAES T HIHITS O\ F=F =777/ M) —HIF)
TEL.(078)651-5353 FAX.(078)651-5974

eKhis

Bando USA, Inc.
{Corporate Office)
1149 West Bryn Mawr, Itasca, lllinois 60143, U.S.A.
TEL.1-630-773-6600 FAX.1-630-773-6912
(Bowling Green Plant)
2720 Pioneer Drive, Bowling Green, Kentucky 42101, U.S.A.
TEL.1-270-842-4110 FAX.1-270-842-6139

Bando Belting de Mexico, S.A. de C.V.
Av. Ejercito Nacional 418 Piso 8 Miguel Hidalgo, D.F. Mexico 11560
TEL.52-55-2581-5527 FAX.

RN iz

Bando Belt Manufacturing (Turkey), Inc.
Gebze Organize Sanayi Bolgesi Sekerpinar Mahallesi Ihsan Dede
Caddesi 1000. Sokak No:1018, 41435 Cayirova Kocaeli, TURKEY
TEL.90-0262-677-1121 FAX.90-0262-677-1129

Bando Europe GmbH
Krefelder Strasse 671, 41066 Moenchengladbach, GERMANY
TEL.49-2161-90104-0 FAX.49-2161-90104-50

Bando Iberica, S.A.
Apartado Correos 136, Poligono Industrial Sant Ermengol I, Calle Francesc Layret
12-14, Naves 4-5, 08630 Abrera, (Barcelona), SPAIN
TEL.34-93-7778740 FAX.34-93-7778741

T T i

Bando Jungkong Ltd.
42, 36beon-gil, jeonwangcheondong-ro, Danwon-gu,Ansan-si, Gyeonggi-do, 15616
KOREA 4BA 705(Shihwa Industrial Zone, Mechatronics Complex)
TEL.82-31-432-9800 FAX.82-31-432-8198

Bando Korea Co., Ltd.
38, Eogokgongdan1-gil, Yangsan, Gyeongsangnam-do 626-220, REPUBLIC OF KOREA
TEL.82-55-371-9200 FAX.82-55-388-0087

Bando Belt (Tianjin) Co., Ltd.
No. 37 HaiTong Avenue, TEDA, Tianjin, 300457, CHINA
TEL.86-22-6623-7077 FAX.86-22-6623-7036

Bando (Shanghai) Management Co., Ltd.
Floor 3, Building H, No.787, Xiehe Road, Changning District, Shanghai, CHINA 200335
Tel:86-21-6391-7222 Fax:86-21-6330-7233

Bando (! ghai) Industrial i Element Co., Ltd.
No. 289, Building Kanggiao, Pudong New Area, Xiuyan Road Shanghai, CHINA 201315
TEL 86-21-6810-1866 FAX 86-21-6810-1893

BL Autotec (Shanghai), Ltd.
Rm202, H. Bldg. Honggiao Economic Zone No.787, Xiehe Road, Changning District,
Shanghai, CHINA 200335
TEL.86-21-6391-7222 FAX.

Bando Manufacturing (Dongguan) Co., Ltd.
Building ZF8, ZhenAn Industrial Park, ZhenAn Road, ChangAn Town,
DongGuan City, GuangDong Province, CHINA
TEL.86-769-8564-5075 FAX.86-769-8564-5081

Bando Siix Ltd.
Suite No10A, 9/F., Tower 2, China Hong Kong City,
33Canton Road, Tsimshatsui, Kowloon, HONG KONG
TEL.852-2494-4815 FAX.852-2481-0444

Sanwu Bando Inc.
11FL-2, No.51, Sec. 1, Min Sheng E. Road, Zhongshan District,
Taipei, TAIWAN
TEL.886-2-2567-8255 FAX.886-2-2511-7653

Philippine Belt Manufacturing Corp.
2nd Floor, Siemkang Building, 280-282 Dasmarinas Street, Binondo,
Manila 1006, PHILIPPINES
TEL.632-241-0794 FAX.632-241-3279

Bando Manufacturing (Vietnam)., Ltd.
RF No.3, Thang Long Il Industrial Park, Lieu Xa Commune,
Yen My Dist., Hung Yen Province, Vietnam
TEL.84-321-3974-986/39 FAX.84-321-3974-911

Bando Manufacturing (Thailand) Ltd.
4717 Moo 4, Bangpla Road, Tambol Bankao, Amphur Muangsamutsakorn,
Samutsakorn, 74000, THAILAND
TEL.66-3446-8410 FAX.66-3446-8415

Kee Fatt Industries, Sdn. Bhd.
No.2, Jalan Sengkang, Batu 22, Kulai 81000, Kulaijaya, Johor, MALAYSIA
Tel.F60-7-661-2888 Fax.60-7-661-2999

Bando (Singapore) Pte. Ltd.
3C Toh Guan Road East #05-01, Tye Soon Building, SINGAPORE 608832
TEL.65-6475-2233 FAX.65-6479-6261

P.T. Bando Indonesia
JI. Gajah Tunggal, Kel. Pasir Jaya, Kec. Jati Uwung, Tangerang 15135, INDONESIA
TEL.62-21-5903920 FAX.62-21-5901274

Bando (India) Private. Ltd.
Plot No. 255, Sector-7, Imt Manesar, Gurgaon-122050, Haryana INDIA
TEL.91-124-4305600 FAX.91-124-4368954
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