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SECOND CISM-IFToMM SYMPOSIUM
ON THEORY AND PRACTICE OF
ROBOTS AND MANIPULATORS

Ro.man.sy '76

Septemper {4—t17, 1976

Warsaw, Poland
OCrganiging and Program Committoe:
Chairman:
Prof.B.ROTH

Stanford Universitvy,
Vice Chairmen:
Prof.L.S0BRERO
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Warsaw Techinal Universgity
Members:
Acad.I.I.ARTOBOLEVEKII
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Prof,.I.EATO
Waseda University,
Prof.A.E.KOBRINSKII
Academy of Sciences of the USSR,
Prof.M.S. KONSTANTINOV
Central Laboratory for Manipulators and Robots
Prof.A.ROMITI '
Politecnico,
Prof.M.W. THRING
University of London,Queen Mary College,
Prof.M.VUKOBRATOVIE
Institut ‘Mihajlo Pupin”,
Prof.H.J.WARNECKE
University of Stuttgart,
Dr.D.E.WHITHEY
C.38.Draper Laboratory,
Scientific Becrstary:
Dr.K.KEDZIOR
Warsaw Technical University,
Secretary:
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The sponsors of this Symposium are the International-
Centre for Mechanical Sciences CISM,the International Fede-
ration for the Theory of Machines and Mechanisms IFToMM

and the Polieh Academy of Sciences. These organizations have
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a Common interest in furthering the mechanical sciences as
applied to the theory of machines.

In this connections they have organized this second
symposium to bring together the worlds leading experts on
the theory and practice of Robot and Manipulator technology.
In order to encourage extensive interchanges betwsen all
varticipants, the attendance will be limited.. As a focal
point for tne exchange of knowledge and experiences a limi-
ted number of high caliber papers are now being solicited.

These papers will be pre-~printed and will be available
at the symposium. They will later be published in book form.

The symposium will welcome discussions on any topics
which are included in one of the categoriss listed below..

A veper may treat an entire system Or a sub~-systsm but.
should de mainly concerned with the mechanical aspects of

the problem.

TCOPICS

In connection with this Symposium the terms Robots and
anipulators are taken 10 include also such areag as 10¢o- .
motion systems (pedipulaturs and walking machines) ,exvskele~
tal and p;osthetic devices, and telechirice (remote manip~
ulation) . Within this oroad framework the topics for this
Symposium are the following aspects O0f Robots and Manipula-
tors:
. Mochanics Kinsematics,Dynamics, Power Eystem,etc.)
2. Control of Motion.

3. SBengore and Intelligence.
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4. Synthesis and Design.
5. Man-Machine Systems.
6. Biomechanies of Motion.

7. Applications and Soc¢ial Impact.

CALL POR PARTICIPANTS &

A limited number of high quality,ofiginal pépers are
hereby solicited. In addition,the attendance of a limited
"number of experts able to contribute at informal discussi-
ons is solicited.

People desiring to participete in the Symposium must
contact & member of the Organizing Committoe. CISM or the
National IFToMM organization, for application procedures
and conference rules,

£11 papers must be written in the English language with
abstracts in at least one of the following: Freﬁch, German,
Rusgsian.

Attendance is by invitation only. In order to be Consi-
dered applications for attendance and abstracts must be
submitted vefore June 30, 1975

Complete papers must be submitted bufore February 29,
1976. '

PUBLICATION OF PROCERDINGS
Accepted papsrs Will be publisned by CISM, wich will
hold the copyright, and distributed by Springer-Verlag.
After the abstracts have been accepted,prospectifa '

authors will receive detailed instructions for the prepara~
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tion of manuscripts,which must be submitted “ready for

camera”.

PROCUEDINGS OF PIRST SYMPOSIUM

The proceedings from the First CISM-IFTOMM International
Symposium on Theory and Practice of Robots and Manipulators
are now available in final form. The two -volume set contai-
ns all the papers and lectures vresented on September 5-8,

1973 at CISM in Udine,Italy.

Copies may be purchased at 32 § per set from Springer-Verlag,

Vienna - New York, or CISM-Udine, or scientific bookshops.

Romansy-76 Ol « K2 LM @ L FR (ARL268K) T3, T%
bbb, BXHERKS BB Ih , 20N, BEXE SHEOREEELE To
WMXHA, BMBARSESCRABIh I BRERLTEAZKLE T, BEY
YHIY LRBRHICHASEIAE LTS, —BEHANZASCEAZXIAE T
THEZET I,

ENZAS LUBEELSASTRABI N ABIEHRERITLAE VT, HE
WLALIEERRRTHBBTAVET (AXHRBOIrORBRBEBL LA
HA) o BHALERELLUVSMPALTZRHEIA AT ICH LT, BIBER
SLHVSWMFORERNYBEII L2 TFETT, 2+ERLYRKROM D T+,

3 3C HU A w8

_ . 197546 F 20R
éﬂﬂﬁ*ﬁ_n’ﬁﬁl}

ot 197642 H 10 H
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(2] mMs conference
2nd Conference nn Remotoly Manned Systems
—Technology and Avplications—

Place ! REdieon Auditorium
Univ. of Southern California, Los Angeles

Time : June 9~11, 1975 _

Topics : Thecrigs and Technigues
Advanced Technology .
Remotely Manned Aerospace Systems
Remotely Manned Undersea Systems
Industrial Application Systems

Rehabilitaution Systems

© Program,Application Form % ¢ Eo HENHEZ THRETEH
RABFIn,
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1 AB& O

H B$: 1 H24H011400~1700
B P BMEAASEIISES 1 B 2paRs
EmE™: 234

3 Bl ASME LM A AH=Xa
+ B ¥ — (BK-HID)

FEOPTIRTFHCAIALRTWAT A Y HiFES (Anerican Socisty
of Mechanical Engineers) % , 19664Et s & Bioengineering {C[H
THPEARI L, 19T44E 11 J1T~22 A =a— 83— 2 CHME SN 95
HasMBEHETH, 2IAERBES20H0 9 b, 604 (N 44t Keynete
talk) 0% FICEL %

ZLyraiChL-T, Tid#® Keynote talk #fTh e

() Biomedicel Engineering Design R.W.Manp

{2) New Areas of Bioengineering Research (Y.C.Fung

8y The Enginear as Part of the Health-Care-Delivery

System (4. Staros)

(## Caroer Oppurtunitios for tho Bivengineor (®.H.Neweld)

By rarDob, S AhaXs (BBVEAL+ 4 h=22) KIF
TAHWRERBR (5 68) OR|BELR2FQLHSTD -4,
ty¥ar ".eeeBioengineering Instrumentation and
Simulation
) Atraumatic flectrical Recording From the Expoged Pulsating
Human Cereobral Cortex—A New xechanism §.K.Goldstein (Zh)

@ Cardiac Massage Machine Syncihronired with Respirator
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®.Tsuchiya)
@ Experiments on a Simulated Cormeal Contact lLens Systems
(B.Weiss IE#)
Y EORAFR , L%z ECHT 5D 5y
* %32 e-Bioengineering Solid Mechanics
(D Package Cushioning four the Human Head (Y.X.ULiu &)
@ Asymmetric Responeo of an Rlastic Sphere—A Rotatiocnal
Head Injury Model (§.H.Adveni &)
@ Isomeétric Shortening of Healthy and Fathclogical Muscle
@.A.Stosn iE) ' |
@ Finite HElement Analysis of 2 Bone-Plate-Screw System
“®.8.Plant &)
® Nonlinear Behavior of the Humen Intervertebral Disc Under
Axial Toading (R.F.Kulak Fif)
@ The Load-Bearing Role of Articular Facets During Static
Loading of a Spiral Column (§.S.Hakimi%4) |
® Effect of Intra-Abdominal Pressure of the Spiral Column
During of Gz Acceleration (§.A.Tennyson %)
® Biomechanical Model of the Ligamentous Spine M.ARizzi I%
B)
HEORAPEBRE , + 2B M+ 230 38,

kty¥a>¥3 ----Design of Medical Devices

—"

‘D Exoskeletal Walking Device For Paraplegics (A.Seiregiis)

@ The Advent of a Hospital Bed R.A.DBenoit {I7)

ey
15
Rl

The Stand-Up Wheelchair P.W.Bressler )

@

Comparison of Two Manipulatore Using a Standard Task of

Varying Difficulty (0.B.McGorern {Zm)

@) Optimization of Kinematic Coupling in Above-Elbow
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Prostheses (L.E.Carlson 34)
® Numerically Controlled Sculpturing of Prostehtic Hip

Joints and Surgical Tools @.Campbell Fi?.’)=)
@ An Analysis of Surgical Procedures for Tlghtemlng a Loosse
Medical Collateral Ligament in The Human Knee (O.F.Bartel

it 7) )
® F'orée Measur.ement and Correction Characterigzation in Halo

-Pelvic Traction(D.A.Sonstegard {E7:)
® A Uniquoe Head Measuring Device and its Application To

Anthro;nomdrphl Headform Des ign W.D.Claus F )

£ /_;.1./_‘3. ~Bloenglneur1ng Fiuid Mschanics
BoRoRiy, B, R , AL, AT LR E1 2 8,
g b veeeee B oengineoring Heat and Mass Transfev
EEARORE , ATBRLE 7H,

tyYa b e Bicengineeoring Materials

(D Cryogsenic Fnhancement of iMachinability of Rone
®.L.Wiggins i)

® An Blectro-iechanical Basgis for Osteonal Mechanics
®R. B.Martin &)

@ Motion of ULiquids in an Osteon Subjected to Cyclic Loading
M. Mumro 4:)

@ The Movemsnt of Intorstitial Fluid Through Hormel and
Patho.logical Cartilage During Articulation (V.C.Mow %)

® In~ritro Simuié,tion of Disoased Xnee Joint Cartilage
Noise Spectra (M.L.Chu &)

BEDEBATLSR , MEDESE EICHT S b 03 K

%% ASME @ Bioenginsering 9o (v Ro v AmBCJé?"'L') &
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LTTEArEE CRHBEIATKH S,

i ) Biomschanics, 1966 PP204.

ii) Biomedical ¥iuid Mechanics Symposium, 1966, PP221 .
1966.4.25-~~27 Denver THh % Fluid Kngineering Conference
DI 1 5 RIRER,

iii) Biomechanics Monograph, 1967, PP245.

TAVARXPT B4 A2 D=2 XD "4 F=FirHerbert R.
Lissner ¥# (Wayne State Univ.,Detroit 1965 5 27%) ~
DECEME, W1 8K+ W&,

iv) 1967 Biomechanical and Human Factors, 1967, 2PP174.

Fd. H.Gage New York Univ.)

v ) Thermal Problems in Biotechnology, 1968, PFt26.

vi) 1973 Biomechanics Symposium, 1973, rP107. |
Fds. Y.C.Fung (Univ.of Cal.,San Diego) .J.A.Brighton

(Penn State Univ)

1973, 6. 20~22 Atlanta T{fbhk Toint Meoting DRI 4 3 &
R &k
vii) Advances in Bioengineering. 1974. PP190.

Eds. J.A.Brighton, S§.Goldstein (NIH)
AE ORI 6 0 MGk,

O OB2 HATENAEOMT
¥R E B (RIK-28-4%
TALBPNAEBEMBREICEL T IR 0.20m~K un , B am~
T DIFHERME T, HBEN Y 1 X0 ER IR Wi, BERH
LR BWE TR BMRCHEEL , HEE LA T ORE , PO
LAY, BHELEOPORNOBRCEELARUE2H L T3,
SO MIRCHROBMBELC IS N DL T, RABCLAEOLERY 2 S
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BIAE—FETD B, AL NALE IR EEMN 02em OAFHRT,
RAR—BROMBREICS 5 30 L FREZARK T bh Th T, ABICI
BAmICYA L MFE2RD 2, (HBR) » BREAFLCHHBRAEA THBIH
MA8EHME LA IFDOL TV o HU/NE EPRIC2EHILALETIA O FBE
Ly 2Zv o b BAELLE S, BABNMNEL bR E > T—EOHKBT
—~W DS OBELEh s HERBELTWLBABNTFOFRAKEBLTNHS,
Bidx4 =2 ildhza22 28054 Y , R0 I4v ¥ L ATPase
(7F7ovvZY BB Y >BER) A2 >Thi, BAFRFa—¥Ea
Yoy b@RBE2YA2BE DR D, BABLRYBOMDO = 3 2+ ¥ —Fik
BIREOB A EERATE (757 /v S)Y@R) Thbo HIKEATE AL
TVARKIDEZL2MBO 7 452+ (FRAFAEELTT 255 LU
AV EDED) DHOBIYONCL 2 THT B LK, RAE, NAE
OB EHABAETHEOMICH D oIHFBEL , Thimd o kR
dhrdotELbhb, TOBREBINEOR IEE 57w ,EEB/ NEFoHO
AVOREINBAR L o TREZ SO RMAPCLIDOEELLNS,
HAE , RABGETh BB L » THEPRTIE , SR L 555,
HABRITOoOHMR L > TETOBEZEL 7D , BITh 2BEBORALEAED
TOoOHFMIE->THRAED , FAMEL S ~ A BBOMAETELN S, HAETIN
AETI—RCBEBE DT AOEALLEZT D), REBPCH-> TEHFLTY L
OHRON Do TOMBEUERES L RMOFRMIKIMIN 2, WFOLHIKC
MfAEhICHs > 2B CRERORERICL » TRABEHRIC L GREHA
P2, MMBEOBRREIRHAE , A BO—HKF T » 2 EllIC & - TREHES
KEHTE | ChAKEE % - TREBICEDYRE RAEHD) B3
LEL B, BROEGRAFNT L L8, FHoOBHBICOWTRDD > ThE
o ' |
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~~<-bend plane
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= 3. y&m Corg pomg 2 ?
4t "~ Kleinwichter g
@5 3EmaERALT
B A B = (RTX)

() ASME & AA A 2p=2Xa £EE—~ (Bk)

FEGLBEENA G P HIEI AW I 4 95th ASME winter Annual
Meeting ( 17~22. Nov.,1974, N.Y.) @ Bioenginesring Division
DA T » o TORBOBE , EMTEBMIOEBALONE , 2H0H
B, R ELDNTHEARILAC S HHBEH BB TS » o 7, ASHE
DEMIEORRBRICONT , BEHLBL 2 LB TRI A, AED 9 5
B (1974 4F) THRARLOH1 0B HFEPTHBLEDT LTHD , TOR
BED KN, ’

LEEEHC, ATOLGEBE S0 ETAXREN TOMERIRCONT R
Doteo T, VM, RHkEPRLET D fruidics ETDEHICDODNT OB
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i EE XN A, o
ki LT, MECRBWRAEL , BaBEHR» SRLKGTRAE ©, BH
(AL TREETS - 1

@ HABEXRAEOMAB FEEH (KITX)
FAORBEALA D =X 2 TMADH SEIS R NFATS » i , ~ABP
CAEOEWE BN D SHMETHRIN AL AT, b5 b LBH-TLE
s REAKE - 7co %C'C-Tli'ﬁﬁ&’c‘ﬁ]}n'cﬂs& y RAFRF o b EEDS ERER
RATRELRDTHAH, AHFEMIA LA 2 THRNE LILAHD
ko%A%%«A%oﬁﬁ#cnmeifmmm<,ﬁt@%m%ﬁéoéé
Fo~THHT ELBL LRI TS B,
COBFECHORMFREI R £ 5 CBY,
D active autonomuﬁs cilia (lagellu) robot OHIFEDETREH: X
bEHH5h
@ cilia-like movement ® nervous control system L & 9# 4% &
nNaht .
@ Iz2avi—zx— 0)/j\%‘?ri‘&2. A manipulator OWEL T THINREIE
BOTTELE N2 7
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[_1_] Bionics — 1975
17-21, Sept. 1975

Scientific Program

1. Receptors, neurones, neurone networks. (Systems for
receiving, sending and processing of information on the
bases of bionical investigations of the receptors, the
neurones and the neurone networks)

2. Pattern recognition. Navigation, orientation and data
transmission. Investigation of analysers, location methods,
orientation and coupling of living constitutions with the
purpose of creating new more perfect technical systems.
Technical:systems created on bionical principles)

3. Control. Behaviour. Adaptation. Training. Robots and
manipulators.,

(Bionical investigations of the controlling methods, adap-
tation and training of bionical objects and elaboration of
new principles of robot control, manipulators, the tehavi-
our of complex autonomous systems and of adaptive training
automata. Problems of biomechanics)

4. Biotechnical systems. Artificial organs. Man-machine
systems.

(Bionical investigations of organs and phsychophysiological
human characteristics. Creation of technical mezns for
temporary or permanent compensation for disturbed functions
of organism and optimization of the system "Man-Machine"

on the bases of the bionical investigations)
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5. Molecular and chemical Bionics. DBioenergetics.

The work of the Conference will be organized in the
‘following forms: '
2) plenary sessidné with a problematic paper about the
stéte, the tendencies of the development of Bionics and
its role in the technical progress; papers about the most
important achievements of bionical in&éstigations) .
b) subject sessionson on the bésic‘t:ends of the scientific
program of the.Conference with survef papers on the result
of specific elaborations as well. |
_c¢) discussions on special problems‘of Bionies.

d) films-illustrating the results of the investigations.

General Information
The Conference will be held at the "International" hotél

on the Golden Sands resort near Varna in Bulgaria.

Working Languages

Russian and English

Drawing up of the papers and their absiractis

The specialists in the tield of Bionics can participate
at the work of the Seminar with papers and reports on the
themes above mentioned. The papers selection will be done
by thellnternational Program Committee on the bases of the
papers abstracts. The 2bstracts should be written in
Russian and in English and should contain 200-300 ﬁords or

? printed pages.
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The text should be prepared for offset print (new black
type -- writer ribbon, the formulae written down with black
Indian ink) The abstract of the paper should be sent to
the address of the Organizing Committee not later than May,
31 1975. The abstracts received after this date would not
be included in the scientific program of the Conference.

The complete text of the pzpers should not be more than
10 typing pages (including the drawings) and written down
in one of the working languages of the Symposium. The
bapers should be submitted in 2 copies one of which ready
for offset print to the Organizing Committee before the
opening of the Conference.

The confirmation for participation will be sent to the

authors not later than June, 15 1975.

Preprints

A collection of paer abstracts will be printed before-
hand and will be left to the kind attention of the parti-
cipants before the opening of the Conference.

The proceedings of papers of the Conference will be
printed soon after its end. The papers should be printed
in the language in which they were submitted 4o the Organi-

zing Committee.

Registration
The organization of the Conference is based on prere-
gistration. Nevertheless every effort will be made to

register those persons who wish to register immediately
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before or during the Conference. Intending participants
are required to register by completing and returning the
Registration Form to the address of the Organizing Com-

mittee.

Registration fees:
The registration fee is 40% for 2z person and it in-
cludes admmission to all the Technical Sessions and a

full set of Preprints.

Place: Varna, Golden Sands, Bulgaria

Secretary: International Confefence "Bionics—--1975"
Institute of Engineering Cybernetics
35 Street, block IV-BAN
Bulgaria, Sofia 13

|2] BIOENGINEERING
1975 Winter Annual Meeting

Houston, Texas - November 30 -~ December 5

CALL FOR PAPERS
Due Complete: April 21, 1975
Notification: July 1, 1975

BIO-FLUID MECHANICS BIONICS
BIODYNAMIC TOLERANCE RHEOLOGY
PROSTHETICS HUMAN FACTORS

MEDICAL INSTRUMENTS BIO-HEAT TRANSFER
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BIOMECHANICS BIOCONTROL

BIO-MATERIALS BIOENGINEERING DESICN
MECHANICS OF THE SPINE HEALTH CARE DELIVERY

SEVEN SESSIONS

Full length format

15 Minute
5 Minute

Compact format

10 Minute-

5 Minute
Open forum

5 HMinute

5 Minute

Title to

presentation

presentation

presentation

discussion

presentation
discussion

be submitted to Session Chairman by 9 AM

on day of session

TWO PORMATS

Compact:

futhor prepared mats

Tvo pages plus figures bound volume publication

Full length:

Author prepared mats 6000 words plus figures

24 pages maximum

Journal review on request

One-page

abstracts for bound volume
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Please note that only papers submitted on author-pre-
pared mats will be reviewed and considered for presentation.
Presentations should be based on new research results not
previously presented nor planned for presentation at other

ASME Meetings, ACEMB, etc.

Secretary:
ADAM C. Bell, Chairman
Papers Review Committee (BED)
Dept. of Mech. Eng.
SUNY at Buffalo
Buffalo, New York 14214
U. S. A.

[i] 6th International Symposium on Industrial Robots
University of Nottingham, UK
March 24th-26th, 1976

GENERAL

This "Call for Papers and Advance Notice" gives initial
outline irnformation on the forthcoming 3rd Conference on
Industrial Robot Technology (3rd C.I.R.T.) and 6th. Inter-
national Symposium on Industrial Robots (6tn. I.5.I.R.)
It will be sponsored and organised by the Depariment of
Mechanical Engineering, University of Birmingham, the
Department of Production Engineering and Production Manage-
ment, University of Nottingham and International Pluidies

Services Ltd., Carlton, Bedforc. On this occasion, how-
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ever, the Institution of Production Engineers, London,
will also be joining the Organising Committee. The 3rd
¢.I.R.T 6th I.S.I.R. will be held at:

The University of Nottingham, U.X.

On March 24th. to March 26th. 1976

SUBJECT AND SCOPE

Industrial robots as they stand today are an interim
development providing an add on capability, to machinery
generally designed for manual operation. This trend will
continue with an increasing tendency towards the inter-—
sotion between plant and machinery design and the re-
quirements for the successful implication of interactive
robot technology. Modern industrial methods must provide
not only the physical effort to carry out tesks in
nostile environments, but must zlso provide for the needs
of human operators in mentally and psychologically
hostile surroundings.

These will be the main themes at Europe's most important
Conference ever to be held in this fiecld. On this ocea-
sion the 3rd. C.I.R.T. will be combined with the 6th.
Internztionzl Symposium on Industrial Robots, previously
held in Chaicago, Zurich and Tokyo, thereby ensuring
world wide support for this cvent.

Offers of papers are now invited for the Jeod. C.I.R.T./
6th I.S.T.R. 2t which thc following subjeci areas will
receive particulzr atteniion., Ifliti-machine handling

and mznufacturing ceair.c: Veoriable mission multi-
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purpose assembly centres; Safety and environmental aspects
of IR technology; Remote manipulation in hostile environ-

ments.

CALL FOR PAPERS

Authors are invited to submit titles and zbstructs of -
papers approprizte to the scope and subject of the Con-
ference to International Fluidics Services Ltd., at the
earliest opportunity znd not later than April 30th. 1975.

Completed manuscripts will be required by NOVEMBER 3rd.
1975. They may, of course, be sent as soon as they are
ready, but it is recommended that actual drafting of the
manuscript be delayed uniil potential authors receive
from International Fluidics Services Ltd., a booklet of
instructions together with supplies of speciai typing
paper.

As soon as the titles/abstracts are received, outline
consideration will be given, but acceptance for the
Conference will depend on the decision of independent
refaerees. Such decision will be made as soon as possible
after receipt of the final manuscript. Papers must be
submitted and presented in BEnglish. It is expected that
papers accepted be presented by the author(s); but, in
exceptional circumstances, presentation may be made by a

" representative of the author.

EXHIBITION

An exhibition of industrial robots and other similar
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handling devices will be held concurrently with this Con-
ference. The Exhibition will be open to delegates. As
space is limited, potential exhibiiors are asked to
indicate their intent as soon as possible in order that
their requirements can be accommodated. All space
requests and/or enquiries regarding the exhibition should
be sent to:s

.Mr. D.W. Gatehouse,

Dept. Production Engng. & Prod.

lMzanagement,

University of Nottingham,

University Park,

Nottingham NGT 2RD

FURTHER INFORMATION

A second leaflet will be mailed during November, 1975
and will contain further information relating to the
Conference and the venue, 2s well as an outline of the
final programme. A registration form will be incorpo-
rated and potential delegates are recommended to register
as early as possible as places will be limited. If you
are unable to offer a paper, but would like to attend
this Conference ﬁould you please complete the form pro-
vided in order that final registration information is
sani to you at an early date. Al1 "Offer of Paper
Forms" and/or any enquiries concerning the 3rd. C.I.R.T./
6th., I.S.I.R. should be sent to:
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Mr. T. E. BROCK,

Organising Secretary, 3rd. C.I.R.T./
6th. I.S.I.R.,

International Fluidics Services Ltd.,
Carlton, Bedford, England.
Telephone: Harrold (02308) 479
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1] 8th A.I.C.A. Congress

Date and venus of the 8th A.I.C.A.—Congress

Tne 8th A.I.C.A.—Congress on Simulation of Continuous Sys—
tems will be held in Delft during the week August 23th—
28th, 1974.

The Congress will be organized

under the patronage of LAssocation Internationale vour le
Calcul Analogique(A.I.C.A.)

by The Delft Univeregity of Technology and The Dutch Compu-—
ter Society N.R.M.G.

Organizing Committee

Mr.R.Schervenzeel, Chairman

Scope of the Congress

The scops Of the 8th A.I.C.A.~Congress will be current
trends in the field of hybrid and digital simulation in
engineering, physical, bio—medical, scological, socio—
economical areas, new simulation techniques and fundamen—
tals of simulation. Only original papers describing sign-

ificant work will be vresented.

Scientific programme

The programme for the Sth A.I.C.A.—Congress will consgist

of three kinds of voresentations and hybrid computing by
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Participants:

— Invited pawners: general survey napers and survey bpresen—
tations of racent advances in svecific areas

— Submitted papers: making up the major vart of the progra—
mmo,reporting on original work

—— Panel discussions:! exploring the present state of the art
and current trends

— Hybrid comvuting by varticivants: narticivantes will be
offered the ovmortunity for interactive hybrid computing
at the Computing Centre of the Delft University of Tech—

nology.

Languagoes

The Congress language for papers is English.Authors may
alsopresent their vpapers in French,German and Russian.
Simultaneous translation will be ensured at least for sur—

vey papers.

Preliminary call for papers
Those interested in submitting vapers are kindly invited
to send & provisional abstract of their paper to the foil—

owing address:

Prof.dr.L.Dekkear

Delft University of Technology
Department O0f Mathematics
Julianalaan 132

Delft/The Netherlands
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The abstract should be written in English and include:
—~ the title

- language spoken

— & text of one to two pages,typewritten,double spaced

- the author®s name,affiliation and address.

Preliminary registration

Those intending to attend the 8th A.I.C.A.—Congress are
kindly invited to send the ‘preliminary application forn’
to the address:

Secretariat 0of the 8th A.I.C.A.—Congress

Computing Centre

Delft University of Technology

Michiel d4e Ruyterweg 10—12

Delft/The Netherlands

Tel.:015—153222 ext.5020/4109

Telex: 31448 bithd nl.

[2] 6th I.8.I.R.

S THER2FPMOELE La®, ¥+ CRHAELL 4GEERD T, =
BELDVECEKOBHELMELTVIEAMAD DT Lico BXHAY v
AMEFHLTWE T,



L FTAN=X PG SOCIETY OF BIQMRCHANISMS JAPAN

gy Fougs

AL ¢

T g g gt gt St Nt ot

-~

(11 Z1sEAaBHELSMIG MUFKRER
FHFEHE HAEHMHES , HEBRFES , AFEDHHEGS
BMEHE A A D=2 LR,
BExEHes HHaHWPES (T105 KRPEZXEFRET 39
BErFE7 2,228, BE(03)502—-1917)
Bifk M H s osgE11A680, 78@, 88
& H EuBEEFRE (FI00OMRMBFREAZHFIBI—2-3, ,
BHE(03)580—1251)
WO HA OMHEBEBZRFROEME AREMERRLBL THEOHA
AL IVRBRIGLCOEWMMHBFAL 2500 £HLTHL
At &,
QDHRUARABRERBINLLIDOTHIILONL AN, BENHE
BOMRTEFTIAZ LO2REZ Ln,
QMW EH 159 (HAaxdLt) OoF
DBROBREA2 ELBAMBERKC—ERMNWE T,
QHABBEREEE~P LML L,
B M S8 HEam (REE, gThE, FENe, #E,
HsE , BAYME, £ o)
EoH BIBIEER &R
E38 s H
B W
MO ARYINE BHSO0ETA3I VAN FIBFEHELH
Mol AR WMMFRRAEMLLTTRMA T CicEENNE HEHER~
BHLTTFIN,
ODOWMBABIABHYHNA BMS 0EIR 1 0AK  (£7%)




—4 —

A FAPN=XLES S0CI~TY Orf BIOMKCHANISMS JAPAN

VHBIARO At X O & 5 0 MM 3 S BEHEE 5 b
WHAFCE ML LE S, . ,
DF B RE BEORMMBMA 2 4 (17, K, HH &3 H THXK
T2800F M) CHY s SKBELT(XTh,
@EMBE A 7 & FEIBIC A b2+ 5 BH 4 AR LA E T
B & O A © BREICE e BABIER 1T 217 2 4
OBAMBILS 0ME L LT 2T,

BERRCAy v H#o v a4

H w5 :88%05 04F6H25HM 1188k pS5ass
B A RREREBIELBS 1B 28R
Btk w8

7 a y 3 a

. FREBHOZEBH S T 4

1100~11.45 PREEBIBNCEH T 2 1 E R & 1LFey B o Ryl

m B R E (BEEX)

1145~ 100 &K
100~ 145 BGP3 A R 3 g 4l G iR (L BB AT
2 A & § (WEXE)
1145~ 250 ATLBFRD 7 id O 4 (R E R R GO BT
= k8 A FekEES
230~ 245 %k #A
2. WGEBHOBHHHAT LS 2 - R
245~ 330 MO 2 _M L LERBFoMBO 2~ 1L
MAR B B (EIX
330~ 415 BRGIE & F R il moE - MR R
41%«00%@%%9yﬂﬁﬁom%ﬂmwléﬁﬂ~zm%
B & M = (KIX)
ERRBEMI 355, HH 105



—_—7—

R AL BT ARS SOCIETY OF BIOMECHALLSMS JAZAN

Es5 6@ v—aBleDamGH
THRIKLIFES sEY - 2f&EHE2E T, PETTNLEALOLBEEMTI W,
H ®: 68278 & 14:00~17:00

B B ERSHEANERNE
dE MieXy I RIUVEH B TIRES

=Z=EyBYrAay # BIL (EIX)
BREHR= Ky b ”
MRSt AP oKy by 27 a4 ABE—S (H2MIe)
HLRE g 8 (IS ET)
S xR £ A

5 & RENES (EX)
Zmik: & A 5000
F 4 300M
&R 15000

7TRBAEEEAA S M A2 h=2X sy Yy EY v a0kbdikE&TT,



i
1975 | S F A H =X ags |
8 1 A 2
4359 SOBIM NEWS

Hifg G L

R A A AN N -

ASTERI LR AR -1 7
BAMTE 58 54121 48
BRSO ( S 451 6 0
i 209-35211 RW22

oo )

3 R

Ty 4 o EWBE~Nolth

B F—2 s MnTICETAHIED

i oo 4 J %
H = #4705 B h AT
Ppde e h—Y XRFALODONT
P RRML v x5 45
Fss@Eye—aflar AL LT
s AfI%
AFI&EESLT

SAOAEE

Fla~oBmb ¢

e R 2
............... IR 43 3
............... MEHEHE 14
............... AA 1S
............... ﬁ,ﬂg gng. 17
................ THRNSES 18

.20
21



SRS APINEY P : $SOCIMTY W BIOMECH:NIGMS T APLAN

(.‘L-y‘t'f)
R E~o R

BB B (AFERERASHLEVIREB)
AR — A —ORRHR LI, RAOMATE QUM LRI« FIA -
HRLTRARATHE - HHERHFICE > T, HHOPRIT—RY% SR ETEDH
5 i@ G HORFANER DV 20d LS5 ICEDbR 2,
“Htmicen Y
barvemyrvyrya”
T & TER - DR
“TO EAR IS HUMAN”
“lEtk e obin”
“RE . BTN
 “Borh=xa”
B4, Cobbb T TRTHNUERETTWAKLTD A,

.

MmELTTL REOHE
I .OATEMPE—CD - B
(5%t » B ORE10)
II. BRLSKA LD ELRN
(=3 r¥—BE4)
. {RRo B AR
(1)
TREMALTRAE VEL bhan, Thh b OfWRIEEA LA TED TR
LABLTITC T &8, REEROREEDIFLL » T SRICB DA 3,

1w NAEDS & m & © O B hL, JEERL B kR IR B ~O B &
WROoha%, MickmiEihs , SE IEFHRRTHEM iETH T L LEA



-3

NAF AN X LES SOCIRTY OF BIOMFCHANISMS JAPAMN

T LTl EHFA” R, £PYre LGk FRABCHENBL T
Pla i

1) #Zifeyv—

2) RHOELCONREE, RIIGTANSKGOLED

3) BYOBB 74— V2
SIS 5 ORI BB OREEANT 2,

HZMADATEW O v COoRFEHNRCENELEHL 2261, REEOK
MIFTLRATHEMR, HIL » TRAEDOUBFIA S BHEN KRN ZF
BLlbh s,

AEMARLBBRTA2FERT2 2 WA, 4F50oFEFcwEH « Hilics
LT, EMETdEBH BRI ET T, BEOTHK FHHLHERL TH (YL
BRTWARETD %,

Y E— 4 ﬁ“AIo%OM%”#5#b1»4xxw Xa 2HRT =R
N iBOBEELTO , S A4 2T Y Lk T, Beif
FOFRIEKRSZ & 2th- THRXEHALE T,

B 57— 2

Bwt&ETasimn

Rt HRLEXRRUGSEFTR
FB&EM&E%%J#& BRREO—T D 2R T HRIRNITEOHB
ERTTHRELE WHARWTO REMEEAZNE] 0o b KRM R MM
DNTORNIMERSEL , MR ELTZZRBAT S0 S WH VT OBEI1L
ZEOHBLEZNREFEWTD H, FHMIKOVWTHRTEXREZCENM W,
Xk B R SR S , RO F o i i ENE WA T M 8,



—4—

A FTAN=XLES SOCIMTY OF BIODMLCHANISMS JAFAN

B 4 9 4ERF
LRI ZOWETFICE RIKETHARL OV TORREHES TH5, X
FAKBR 1~5 kEEA, 6~ 1 0EARILTH b , HITHEOAME R
L3~15¢b0, FiinboBRETIROELAL2 050 (WHh 7Y
i) Tths,

R OmHUNETORRAE

3 ﬁﬁmﬂiﬁ o IS R B
R EAEE:

: ! 8T — B &
aﬂ . ‘gga E‘.Z)h‘ | | | | S | G | 1&;1 wgrl
' : 1| oolooloolooloolvo
SRS WO S 7 ol et
o {OO|0C|OO|00|00IO O
)

e

} oolcolvolooloolo o
| 0oloojoo|vo|oo]|o ©
oo o ooloolooloojoolooloolvolo o
00 0 |00loolooloojoolvolooluelo o

QOI0O|I0CI0O00 OO
OO0 VOO ;00I0 ©
QO[O0 |OO|0OIVOI0 O

10 1O 1O OO0100I0O[DO|0O|0 O
QOHIDDODNnTWVnAE DDIRDOWT R OmuEH OxEsH




—5—

NRAFA AN LSS SOCIETY OF BRIOMECHANISMS JAPAN

1)

—ml

@ 609

ﬁ
[]
e = e— ——

3

|

{

!

]

)

1
el &

e B
T OTRS Y O

:
248 _ .

i
280

480

T4 WVRY
M 160

e 88O
11Tz im0 528




BIOMACHANISMS JAPAN

W

S001&4TY O

3
[»]

=X LS

"A4F A D

i h T55 @
HA—— ™ LS
oo - == i
[ &= = > =~ ¥ w
1 3 w © \\ ; M
t t \ i H
| H 213
! _ » \ w u“...
RN SN ik
3 & T ll_fn 7N n_ =
(- &
& \ : f
i 'a | ;g
{ | ™ ) i |=+3
ooty 4 vy Iw?
o XA = = — .
T '~
— v - \*J“S«
A
oS *

gt

-

SUUCIOIR SR . . S,

azrs

e td g o v e e

193

-

=1 (3)

‘}-l..p',i\v-lfl;o
(200038}



—~—7—

A A AN LES SOCIETY OF BIOMRCHANISHS JapaN

e
(23

% H
O£H

No. 2

B20)




R

P

RAFAhD=ZX LS SOL. ATY OF BIOMRCHAIISMS T APAN

™~
g
M 2 ¥
] i

{
w0

H
=
_b|
o J

o
.,
#e

5

i 2 2)
No




—f—

NAFAN=ZXLFES SOCIAT. .o BIOMECHANISMS JAPAN

{

M

R1u|

0'
Yy -

o

o
B e
N = HE
H



— ik

4 F AN =X LS SOCIMTY wF BIOMSCHANISMS JAPAN

15 kxg/mm?
/ )
\'.__

10

i -

Mo. 6

2w &
® HH

42 (4)




—~1t=

R F A= LS SQUIRTY OF EJOMECHANISMS JAPAN

~

g

N

%)

-1

o

-

L) ~

Dln v

6%@ ://r/.\

B R
N = HE \




i R S K AF SOG . wLY i BIOMSGHAMNISHS s FAN
~N _ N
g i~
W e _ ‘m
N
M \\
0 - AN
0 -
- i
A N/
o / A BN

£ 2 (6)

No. 6
]
® #




AR SRS

. o

—13—

.
V4
~at Al

S8GLIATY vF BIOMECHANISUS JAPAN

N -

2 (7)
No. 10
% K
O=EM




_14'_

NRAF AD=ZX LR SOCIRTY UF BIUMECHANISMS JAPAN

CCRER) K 2 2o B EE TR

Weg Hdk GRBRIE)

BHIAD, ke ~NE, T EFAMUTAE A AN LE LT,
ORBAMET 27l DICHMNTHZENRTERETHA T ZNTHWOAEEKEL
tﬁmifo%nmrﬁmf»%@§@ﬁmum#b@¢§@?mi16c&
ZRHEE LTHFORTWADNLTC Ly 90 77 FrOTF¥ A4 F—LLAEL
BTHEDYTAE LV IBMIE 2T, At RO LLLTHLTHE
To

T, AV OC LT, EF X ABAVB LU LA ZBO bOdI
DNTHELTHBE, Ftd 7537 r»AMTHINCOL S L > KR
HOEDOMBRTH L4 bhETe LB, WEWHBHMABIK A,
v Bt Y 28 CH AR > QR —RIZEAT Ko DT A D
L5, AT HITAMRE) BENZADATBIRENLEWIT LR LD T T,
THYAFA b, MITBOMB - YOV EDD LD, BACLELTTS
HrfEne AL 5 @it Lo TENL Bick b33, BTN 53—
LT, dLoAbtheife LARH2LH TS, L THETF
THITWAOEEFWE AT AT L b bBA, BLOFTIL (it
) Ll bnhTit, #PJTEMRLE O R TORKREZEESRMES T
HOHEELE T, AL CHIAMANECADY TA—- Y2 &3 LAT A
HESULE 0 OhANEELBIIRERLTT,

DEIC, ¥—=FA{ HoBEABATIBROWTBE LTS, KILT,
MODFL 63D XA Y24 7 (F— T+ L TCHZETTF-TR® 214 7) &
MODEL GAWBEMRYULEND VI T, £41 Y024 T WF—T7rOHBETKREL
LEVR VYR F—v 0 YORICHIRAD bt T K= 14 HTHRER
BEAETIMMICBITLTNE Fo MODSL 64 FNTOMER B ALY & 2
L2 A D=2 riilhoTnEFe T, —voltBlheér1 227
v DREBMENR—R LT > CH HBORDIRHH60R P R—2LNnIE



NAFHAN=X LSS SOCIETY OF BIOMECHANISMS JApPAN

W HMUPTHEC T B R— 22y R ERXF—-va YBREDNLATHWT
My~ —voR bl beEhoBRoRE I tHHBIRBNET,

MODEL 64N ML I N TV B A BICHISENR KE  , “— v D
REKRFTHTT, IMEOEIDIOTHAITHBEBR, BABH , Wi
BELZATHHNLTTEE T, ABMAThAIOTREBEAZ? v—% 0
T4y ) g (15K ,G225M1) bbbt d, EHEALERDI LS
i, RO HEX—2 vy 2RC, thiCObE THRRIET L LE
EHLET, QMY RE s 27 Al ko TFo Yk

[Y¥48 e =25 2altDnT]

B A % B
vr4e e h-vR7Fatid, s FiTkRT RO BHITOWT, 360 fFD
bW AFEICHFMNERMPEEZRELHERA LA YR T AT T, bhbh stk
Lh ke BWTArM—0FELLTASFHEL T 2%, [E2] b
K DhBHIEMERDL I AL OT, TOREBEMERODVWTRAEROHMT
SELTANUBRRBESCERN L, b LB TR EPLELAHEY T 4R
HEREIhTWAEL TS T & MlikE T
CCRMAfrTAYYMa e p—vrFald, ChbEBOHEETL{TEL
BHEILED(IOT , 43 CwBHBTRRERBER L DS OIT LW
REETHREC L% Leo BILHLBOREL MM LIJAE , Bl Fm 2T 4L b7
HDOFRBELTHLTMHSCRNLET, TwLBIWLEXSTEBICER 2 EL
HT EBERMBEHCHE LT A, RLEYRF ATHBFIEF T, BB H 5
THIABELEDRD 5 W5 HHIIK, AEHICAL HRACBIHN R L4
b b, AT LR LBBIREL2BO T T,
COYRT7T2OWBRIBMETR|ASL Y , ITREBIHD Dk 55 & BT+
AYTdDY , IREXF DI LreboT T, IHOXFHEELELT



B R i B F ) - P2 ) SOCIHTY ~F BIOMSC! ‘.':2; RO |

GTREBRGO B ¢&Vﬁﬁﬁ(ﬁmq&za—.mﬁ*vzﬂ—.17—*r
”“—anlmﬁ cx v 2) wERIL , M HEEIBIT IO LK+ RS
75-!5'(5"21'?:{5&'15%‘/‘77( RHEHITT, 360 FDSYRH MK ENY SEHX ¢
fie TRERIMKO—BEMALA [2~] VR LBALEL bwT , i
Wit R e ) 2 @RI il Tk LT 25, i 2611 5 & 8140 & eiE &
DO HER G M L L e e B D Cv) BRI 2 AL B LI L b L
DHECH LT D & it I

WY RF AL, CHLHE=Y P 2lHAEELC ETIRD , Tho NSt s e
M HCEN L2 BB S FRTH b, MEIh a3 e Ltk o

Wb g,

O A L2 25 F1AE TR S0 1Y 208 Mo

O‘t":"'].:‘t' y IR A S T & JFREIRT R,

O il sl WY Cor FFEL 5l S o

DN B DR 1 oS TRET L, sigoidic b & LIREXRT

OB 272 K 2 ERAM R A,

O13a A0 8¢ REIICH M6 %,

OWRIZZ S C, MBI v,

YA o Y- A ARGDCHEREINTIE D 500, BIEENA TS
TRTCNABHOSE EBET AC LIIRY , —RBOMMIE S EL D , BFrE
W E T HEELGN, T 200 & T A4S, ST CIRAEWA B2 &
OEOMFRNY 5 U 4 PR R 7 & O MFICIE I \fﬁlﬁxkcv) T,Thnb
DI WCHRMNHKH Y AT A CRET >R E T,



—17—

LT A S =il ahs SOCIRTY OF D! OMECHANI®MS Sacal

GHERMEY 25 a R
5 S EY ¢ £ HRE AL T—

R EF EFRARA TR
Y= 2 DORPIGTCI, &, MTIBAT 25— <% —D 3D b LT 2334
BB . A 3wRS SPlatd WO aRy b &, @Qveqn
PYAT A EnWD RO o0t %, R o g A
beVW4n$meK@Hﬁ%%&ﬁ#ﬁhbkoﬁbm&mm$inﬁ
b BENICTERTT 5 e ic il , BT 2 SAA 3B X h 23548 2 B s
WOWMBE , Th~wifs ST ERFRHITEORALMLT Y = 7 4052
HrHLFNHFRBELEI NS, EROZDO BB 2 O B ICH BT 5 g
DIVl &, STMOLMOTI AT 2 L KBTD 2,
REFROB U TR, RE A~ 2 4 > kO 05 BE 1 T4 L5440 Mo dol
64 DMIFIh DL, CNEAni, oy b o 5— 7 HIHEIT T ORI 5
LA—¥E—CL> TR NI, TR, DAY , BBLE WO EHEREBI S LiC,
%ﬁ.&&%&&#l%ﬁnrw%°%o—o—oﬁﬁnﬁﬁﬁtu&mﬁa
&hb,xﬁ=XA%mHo&%®Tébﬁ,chbﬁﬂ&%bihé&,%
LA YADRN ey RT ADBMENIT L&, o= E-dd 0 TR L
Thize T/ Bl S A ICHEATHL O 2« ST R4 S T

b, 2R P AR by 27 AZEREE R BY 2R L T sz L)
% b %N,

ZE, SEOMUHMA LT LINEHROBCHED b OTHENWDE LS,
WhW B R Ky HCDNTHL SHHBALRL S 36 SRT e BEEMRAT
HEBMRTHE o Ry b &, RIBARBOB LY 27 4 & OMBE, 8 DHEIR
m%mén57V$yeu?4—&ék9hr.mﬁwmmﬁwﬂm%tna
MAROEL e M ET o A RBHAK LN E CBCo =0

BHEN T4 TLTWaRE, MR~ LRI R T Y & Lkl iis
PARBNTHH9: LALBOLI AWML OBEIS , WEL OBICHE - T



NI A AN LS SOCIETY OF RIOMECuAlLIwo Jarai

THETHBR GEMALEMETLBEENCHEN T, s, HBE
DM FLEOEOHBIR—<AKHEHLTLE 5%, ABKROERIN Y ¥ 1
e d—it, REERTHALIFEL, MNOoKPRDHTEBEHTTERICL S
RBENEMHT S, T ARRBEROBKEMOM Y 2L TRBTS EnD
TLABALHITL T, MEEHRLIELLD 360° Wbk 2 H5M~ S BIHHE2
LORL >Thid, MREANDBIOMETY T4 0 o H—REEHER, MBEE L
TR L= X CFTF > THAT- 204 — E—=TiR TN ko Dich dMARD LD &
ok &bk (WMZKTMETLDH) Thoto Y147 « h— LIRS
EOodwehh , FHAGFALSLTHOMBILE THERWISARE L LA TW
ALXHITHB, HLWRHAT, MEAWBIELRAZLOTH»enb, ROR
HHANSACHBITFZIOTHAEh , COI—- OFMAHREREOI R LT D
bomed, AlOBWED > ZRFEEVIFMT > LENBTRLITD L S &h,
COMAEZTH> THMLWEROBEWA—IFTDS o7,

6AvIatalI& LT

By
SROMLCALIRICeK y b L UHMMEOBBA T ECRD ,
TR L D RTREMRRLS “STvHavy 2 ) ” CRGEESEMHa ., +”
NGEIAS “FoLWERE” , BoHIEH0 “o 4y FAMBELY 2T 4

A" DR 4K EEMIE TWRENT,

“ZvRavvs )" diplEERcHEI AN HOHBEEZBOD WA
By b FORNT, BEELIBOBEELRD , T LD EUVBEIENEY
RKEzHCHLLAGRKENR2BROGHELE LDV THE oKy PRERT
WMERiiBWwih s L T 0 dhike COL 5 ZBEHMELOTHE , R
WHIEBLZABE R 2~ TR OA L2 T O LWEERELAZO M
hitve 88y MIKOO = YR UEI X HBETDH » e,



—19—

KA FA =X LB SOCIETY OF BLOMECHANISMS JAPAN -

“BIREHEMAe ® o ” QUEART —~ 2 FOKRN, BWEE OB 2 REREA
B DITR>Thhedbor, RTHFRwr Ky b CEZ2 1AGELRT 27200
T, BAORETRBEINABFEALA AT TL 2 .BLlBHO24 70OR
ThS , COIIRBBMTBEARE T COAMERzRET 2L ,48b
NDbARKRNWCE N RT3 L Bbhs,

“Wo LR ENMET et EFE#HT o hetBflor sy b OB FH L
LWIE AL WERA N @A T b 5, o P APEMAE 7 r vz 2
tLTeéEY Ebhehfloryryryoawy b LEAHBMANLYXT AN C
TV YRRICHEB bET e Ry b2 oM LATE N CHER T2y x5 4k ,.
WROEFH Xy L LEC—FLoR gy b4 SANDMERILNS D
Nd - e, ,

“OF v F ANy RF A AT JBBRLEOPHAR T P s b & LTH

FEHICOR YRS TbOh , HAOWWE LTRER LA, —HA DAYy = .

FAOBATH B REFMUETRHRBCH DMK ~ R 7o MO EHEEES 1 >~
ELTHHLRTVHERSCOAV LR ESE £ 7eo
BEEORTHEETAThoBERAL oK EBLEHRRIT LI £,

STAMRKREL T, TONOBBSENIESIT TA S E , Chh bIFR 1
~2BRZDOLSHZBRBELNTIINVED ZLART 5o TR OMHE
FER-THIRONLREMHICE D ANBIRERERLC BN ETLEH,
WC R YEST L, BRI T XL 9K, HROBELTRh o b, %
ARYZAEEHRBECHREFTOFI AN Y ya Yy PO I RIDERZ L SCR
bh b, FICRHKAE (IF) FOLArs—~0xPrbr, M (B) RO
LN T, MALS RN THMEI LT AR A D ML EM» T
NWBRBTH B,



N X § o

KAFAh=X LS SOCIKTY OF BIOMRECHANISHS JAPAN
Ao A& &
BB B 4 W %] ok & % e B | REER
567 |8 # € ®IWMTARL | & B T 152 ANIK o
HIg T HME KXW Ty
i L7t 1-14-5 | 5 04E3 A
R -4
548 1= 1 Wi & THIA |F275 T 281 BWIA o
WERGT | F-WRESHLAR | FRERTR DD ﬁ%?’(‘mﬁ
Lef Bf 7-1916 “HEH 1-4-206 45430
T 0474-75-2111 |TL0472-52-4056 | %
569 |82 & @ 16 RN | T189 T 187 7% N A
s Bm‘mTﬁH:Rﬂr ASFilASNEBTRIL | A4S L
5-12-2 | Fih 3-206 30434
T 0425-935-9257
570 |$H 0O &£XIB » ” T271 HORFRERIA
FHRBFHEHR | 4583 H
2-487 | &
JTRLU473-66-0951
571 | M ¥ — " T F190 El Ak o Al
szitimgEr I« %8
i 4-25-22 | 4 B4E3 H
TR0425-24-0695 | &
572 % t§ {(EIREB mmmms T67% FUTE) .
! HETPWNBE M4 346
&Mﬁi 9-14 | 3 )17
TH078-912-8407




KA F XA H=X L8 S0CLITY of 3I0MEBCIANISMS JAPAN

HE57EHYE— AFSOFHLE
TR s 7@ Y v— afl@&tfiz T PTTNELOLABMT IV,

B B:98B19H (&) 14:00~17:00
By A RMEKFIN LTS 1 B 2 AN
&M X e — 4 EFEORHSHEMBIKE 2 v v b Y il Bl
\eE  ® U X)

BE At BB 58 o R AR KWAk—B (HHFH)
B KUE A mo(E X)
sBmt: & R 300M@

F o4& & M .

L&A 1000M

o T P gy s P N Py, T Tt N N T Pt Nt T s

O LM TALTERTT
© wEZ 10248 (&) OFETTH



23 Fr':»~4 rxn._xz.¢ & |

1975 NAF A =X AEESE

™

a1 B #® R %ﬁggfgfﬁégg?léé
%60 SOBIM NEWS ?ggm?nﬁwgﬁf?ﬁ%ﬁz%,
E /4

B OF - REREEEOCH T LEO%ER - 2
roytdefE M MEE (@ 4
PHEES - MESTROKRKS - WH P S
il ﬁ°ﬁ4@ﬁ4#iﬁ=1AVV£V?AKOMT B EE 11
| | o B Bl 13

““Lbrsd” e WIIHWE RS 4K BB- - 15

=a— 2. #18EAHWHEEWH S - 17
AAMESIREL HEM 1 0 @% & | T

Aa~ormbe 18



Qz_

L FAN=X LS SOCIKTY OF BIOMECHANISMS JAPAN

il

=12
B ¥ BRI B4 © | T 3 of F

ILAFRK (WMARFER)

BEYERRM &1L, RAOBEEPOMEPRHEREEEY , HEMNBIKFED A
T » 7 BBHHEEORET D B, o/, TNNRERZBICHABHE- DT,
KEENTARETAEDICRE LTS DT TH 25, ThNWEL &,
LRWEHEL TS CHBEHSRELLDY , X, ERORNCEBO <2 — >
Do b T EH2HT0T , B40REZEH 2~ ERHBLTC2DTT
bbby, EMOay be—nr3InBnTizniedic, EEOREAB LA
L, 74=VFRy 2 3 RBERIOTHY , B2 8N EBLTERWTA
) RE—EBRBETT D 5o BB, RBANT2 2L RYICE C MRS £
RRELTZhzI#ML T, REAZMBA 22— > 2 MWL CER 24— %2 D & H
FTIok, BoIIBcEROY 24 A EDLRTRTWS, ThEFEEK
K& T, RFCOMRE , BYIHLHE L nbI Td o2, KK,
>AREAREC LT CHIBIATHAY , X, BTARMIMAEITIA TS
BEWoREXKEWADIIC, R\ 2—rCcoli®nxtke, EXAOHE
MeiF- BB R EBABRIBLATEZNVI O DA D D B, H5ic, RN
FRDE (ELTFr—tHeinwbhd) Lixss, t0oRMRIEZEOKE (I
BAGL , BIRAGL, 84, M2 &) B 22 L+, TS, ML
T, HMRLTWS , 2 ¢ KL, BREAEMLLTI yOR LER~O
—ZOHFN R > 2B 2« o i { \n, LA Eh 208 H0RERE
ODEBNWCL-~TIZEILEITAOTH-T, BEHERTHROGOBOIOR 25
VYLITUETLZENRTERZN TNV S,

Rt E okoBIIE , M 5T, MBH « BTHBAEECE 255, %
hWATERTRERE B b, Bh-72 b, RndEoE s TEEORD
TR TnE b, BLTHLN, il FEM > THAH Tdrive L TWw ¢
BEID D, 77— tOPH T, EIEBEEL D b FHEBENRGELTYVS



.__5._.

R4 A A =X 4654 SOCIETY OF BIUMECHANISMS JAPAN

LS, BRCE ERERC LY, TR - TABE LAY, fize
TolDTHEALDL LS, NHFOMEEE % 5L EMBELGR (R WL, KR
FHETCER P AELL RSB, FC2T, TH2®# -t F L drived s H
07 bnib, TORE, WRKHTETLLD S, b LABIE - THEETE
Gk THE - CTdrive 35N L (<, L2d , B 757 b—tokbICHi%
BT ERBNDT, BA , FARE > TEHAENL N,

BUERIIC , Bl , EEORRET7TF -0 BE (coBEamir i, &
BRFCAE L, AREGTHEIL A2 E L, BEITLTER
CHL XOMBEHER,BLDI ERDABELTVAELEVWSTBETHEAN, ) K
BREOEWMENFICHRBICRE THrAbed , KX RF KM 22 TL
R HELT, ENTHD THNTHROBRIAHEK L ENWS BEFH-> T
%, RHAHBFCEMAY, R be 7 —fEL o BHE TR, B
HEABN, 2 OBEBBRERO <2 —>Th b , —FEHE~OBE»TET
Bow , ICEMEFLEIC EBBH Th oo &, MTHETHEL
TH, HEREBREOTR LY $AH L. oM, REHELETE, b
BHECHATRES S A~ > ES THERBHAEMbD > T BRed, V- P R
1 9 F0EiroBhTHBCHCIOT hE, b LA2BER T sHmEik- %
He\, Db AMFEMBOFMICEBHLTLEIRBLI A2 ENW, ZORA
B, Pe2htNudboke LT, NEARTERAS EF 5L, s/l
L7ch, HB B3I ph A b T ARER - 2— vy HAHT 50 LR LEBIK
L0 Lrd , TOREEH <2 —~>diln (BT 2L, 5AOHBICL -
ThAZB/NFNDH, DARKEULOMBEBEN TS - BHEHFAEEE C
d, BMo—#OBHBEWM F2r86h 920, HEOKERB L ZL &, A~
DBHFICEL > €, RBREHFICELETHT, Thdh bTOMBELDO 55
BEEL, LA BBFCEBAB SR LRI € R NWT, EOfH 2 EBDUW
FOEHKEHI L2 MRTE L ETRELAZThELZL A R B, LD, %
DEENFEH LENL I RAvai— P4y FrELTPOARRZLAZ W,

MmoT, 4= AP FY TOCentor Industries THE LA, +Oo L



..._4_

KL FAN=X LES SOCIETY OF BIOMRECHANISMS JAPAN

BRCRME«0BE (L& LTHERD 0N FMEL, RE~0#H X
B, L@%ﬁﬁﬁﬁ%&ﬁ%ﬂmaaao$f RatrbsdEmibBED
Mﬁﬁ@@## mmW%&mMLr L#%ﬁ#%bfh%%%&bk#
&@f% N&ﬁﬂ@%m%ﬁbr%@%ﬁ&ﬁbmb mmwwzmﬁf&
%73‘3"6 englneer ﬁah'c &ﬁﬁﬂ’: @%‘Oﬂsﬁfc!yjﬁ‘é Y25 A REK Lh
&éﬁ?%ﬁwfééo o

Ty b

B = &(*Mu:cx) ‘
ﬁmxxu %@ﬁ$m%£5&4/ﬂ marv—/ﬁ%&m«%1wm
Dﬁ1%%ﬁ&§§%é@kb T& ﬁﬁ&@ﬁmﬁ%&bﬁ# hikA
%%%ib%&&ﬂfh&hﬁ%M%O— Bl 2 % o

t@%ﬁ&ﬁSFﬁ%hKﬂété amo<m#maxzm&&mgmo
THBE , %kv»LUr—/axﬁﬁﬁ %h&*+<5mo%or&5,
A%Kﬁiéﬂéc&%&(ﬁﬁﬁ%&bfﬁ$bﬁ&M# T&&a:af.
#+/AXﬁ<Kmﬁ@6)&<,&ﬁ%wu+&fﬁlm&orbiﬁov,
ﬁrms%ﬂ%moﬁﬁif&bttmgm;

BRTE , VR b5 ¥ b BH, HA?mﬁﬁéom,piy)OME¥ﬂ%
Drb® BB LETS 2, o | '

tobb@f éfTKE«%KBTK@«&%&&@&T&«Théﬁﬁ
a:ﬁ’fﬁ.?b*”%o

m#bbhﬁoé@%ﬂﬁb ﬂMﬁ%&?ok&tﬁot# %@Wmt
Uhtvﬁkmfﬂﬂ¢@Aﬁkab#ok %twrﬁﬁfééxﬁmﬁﬁ
Lfc:g‘C;E'J'C<Z>o X %’C'Ehﬁ?&CEﬁiau& »TCELTI, %*%B(kt
ABZ&RICLZH S, ﬁﬁfﬁ#ﬁﬁﬁatﬁ«rméo

r ﬁ*ofc&,] LB o7



_5_...

RAF A h=X LFE SOCIETY OF BIU‘:I}:.CHANJZ.:‘«‘& Jqu.\,

ROERT ClKARBERIC oD , ARAFEETD S, STHMTI LN

FonBiE LTHETARL 51T H o fe Bty IEE > THL , HE b5 T % nEES
Bhe WEBNTWTELrON I ARELHFORIKC vy &T%C&%Zoéo
%ﬂbABﬁﬁK##by

SEMFOMA L LN EL , ALOFROTREMHD T 5 HEK
% Bo -

F%Joﬁm ﬂ@@%btt%%(&h@?fAI@?j&&tibb(
EFNWENWHTEL BEFEMRELTWI] TERLTwES, RRO2WwTH,
ﬂa&<F%&&M%L1mthuAmm<<r,rwﬁ&ﬁmM&m¢L
TWwa] ELrFALAWT WS,

TR &2, [EMERL] EF5 LMAMBACE > TLE S & 5 k&%
LT T B, ‘
ETRTHER, B 2B A<, @HTOREE I £ T [ZRHTHR]
EBELC VS, Khb, woE Tl-Tb [TREFTHR] 2HESL W,

FRECH4, did oMb ThAHMMKS Lo, TLTALY b [BHOK
BHIC] RRLHELEHRL TR JE , ABLWACELBLILE(RD
KD DEER>Tndo |

R

S ST o s 2 T 7 N

# oA (R BT RRT)

T ’LBK '

e b OSBRI T S L8, HER—ROCH DR T ERAS A= 21,
B o BT o BATHIETD 2fco CHEDS5 A= 2 b BRABCHRTHCL
i, COHTEPHOETH CRRIE I HThnd b T T CHRHEGY
S5 A ELTHATE B HFHOMMMIEL < 7 4 — 2 & LAt



_.6_

RAFAFH=Z LS SOCIETY OF BIOMECHANISMS JAPAN

DENTERITVEOT, CCEO~BHEBAT 30

2. RRABE | |

FREAC T =2 « TV — } LHAA ZEMTER © BT 2 HIEL 7o
COBFSTHAEYRS M, B2 nT, 94 »FICL bR BEE 0°34°, 54°,
74%94°% 1M4°0 S BFICRTET & B, HB1THO B RWICHZ @R 800mm X
500mm ® 2RO =X « 7 v b ALEATHANC 400mn O F— <5 5 7,
EAHEME 10mn THAZTRTE Y, STHOHM & RCHERMT 2, cOv
FRC TV RESF~ Sl h , HE L REL L BXBESAOBES
cHBERCEEFOANN , ThICEEMEAASHNETE 2, 7 4—2 70U
—~ bOTREhOMARBHBER , A—DEREBEBLTI=a v 0 2o
¥YI2A4XANENB, I=2aYE - FCTF— A MBINRKERNF- 7 1%
X—Y78 20k YHEES hd, ,

ZA—R T v— OBBEEHBEEF v+~ 21 TH 16Hz ~ 20Hz TH D ,
T0Hz =27 4 A2 EFHLTHA LT WD, D17 42 Fv— } D
BEEO 5L, BRAKLEESN , MK FREAWD & OBEERT. BE
HEBHETHY , 0« xHk2

@ ERHEAN (Fy) ST
BO7 =R+ 7v— b OR{ Fo | ) —— X
it bo BEA T TOHEBIE %““““*mﬁmwwmgigm.
tEHBoThEEF -2 O ::- 01 VeRFL-b Ha) "{upo
bYHK L BBRELB DA, “pxe w2
3 HEFE 0 2 3 ] ] 0 12 80
SEORRTH, WREECE o) ONESRELEN (F)
BRERFIHEL, 0°hs e
114° 3 TO 6 BHOMET, o} el
ROIRUBY cBaSGCER e
Fh3HTFOT»>%e TO e
2 4 § 8 0 280y

OB B, TEH - H1E - 5 B1 7427 e b Of
HEFROKEANDTHDH, ThF A s i hoM&g



P —

RAFAH=X LS SOCIETY OF BIOMECHANISMS JtPAN

hofZSHhd#REORECESRILL TW 5,

4 RECEZT 87 |

2 C P TRUBAEMBIECOR D « B b HT0 T ORRAIRT I 3
Ay wRT, W, RESRTIC L T HZF 5 W HHORE T 5 b

(&)
20 |

0o

(VAT _cic/ 2.8 1o (s> -
P B Y P
%)
(/-2 o
0 1 ) 1 h )
s a4 06 p3 o t2 (sco
-0
REDF-F (1.4 %) BRI A~2 (R2RPH)
Subnx 870F8 Sub a8 7048

(%)
0

0o

-0 F
(5]
74

€ fagm
- b

R i s o e
03 04 @0 a3 10 M2 14 (5eC)

&Eﬁ?‘_y:.::.:;.%uviw : B2 FiBTRUCMASTICET S
RERBRR S5 — ¥




_8_

NRAFAN=XLZES SOCIETY OF BIOMFCHANISMS JAPAN

EANCDONTFHIBIT 2 — v L BT 2 &, BEFTT BRI
HHCHMOR Y THRC , ) TREC R » T 3, BHAHLDWTH,
Ay oMb v FHSGF 2— v EMRCRERERLT S8, ADSFT
W, HEFEARBESC R > ThEHR, #m}ﬁ»ﬂ Y LHBRERRE bR %
e THhIKE LT, %D&ﬁru%1@kﬁ#ké<&b hifio 150% I &
BB EnDD, H2EAMANHYCAICED ; BRAMECEE LA &
(ECE LI, HbA D ST TCREEOEREMAN TS 2ob b, &
ﬂKﬁLT&ﬁT%kb,#mﬁmiﬁmomEEﬁMkaE¢ﬁﬁﬁ<&

o —HMEDHFITTE , B 1 EAMLBRERO RO FRICHT 5 EHRD L%
Loh, TOMMEIEECKRE (b, B2BAMELLRTE , BI AR C 1
Koz, im%#%%%wxofﬁﬂfﬁomﬁ&%%?%kbkmy
THIOEEL LN B, ' ‘

m&ﬁm&hMﬁmomfu,szﬁ%ﬁm%ﬁﬁmm,mfmﬁﬁmw
BRELTT o9 b LTH B, FMiBITCEMBRAKEKED (Eteh) #% FhEk
BH (MBH) & bhBo5 BBAE WA, 114° 08 b HCafHIES
REFARRN LR EA ERBEL T, BRET CRMBAERRD & L ThEAT
2o 114° Y HEFTE, A b HATE AT WO R LA E LI , B
BRED & LCHERL , SR BRI ICh Y e B BERR N AR T 5, coC & it
AEHITCAMBHRCHE N, REEMLOT 57 , s ETH &

LTEHT A 3D LEL LR B,

EEHEEAFNERUBANORRENZEL L TW 30 EHFAEABEH
HFi 247, HEHFTELERIEEABE N2~ ZR LT B,

5. SAEEBERSEONN

SEHEALTHE 74— 2+ 7V— } BEFBOER K & RICERT 24

EHNORWEREMTL AL L L2 BXEEMSEOS D E LTHES
NB. Th bOHN R 3 RSk CHEEEEHD O HCER Lo &
CTXseZs WHARETOMBEMBRD T, X, 20 HBEM SR ©
Bho B 2IL/RLIcHMABEERMHAANCERIRAEANTS 5,



——

A FANSXLES

SOCIETY OF BIOMECHANISME JaPAN

CCTCEARFMHBHNIKODNT
HEROT LEAEDBLELR WV,

TTCEEHANEE 3 KR
L7 bt bRATHREOH
5 BRI LAZILE V. L
2L %85 RIS R AR S
i, KEHEOR D ICERT
BEXDAE—YERAY o
b HAT L b PHSHAT & TR %

RE—VERT, TOT EW,

B TR~ 7 & 5 K4
T OGN R U K
FHOANE LTHERALT K
A0LBbhd,

6. AR L&D OK

%

& 4 LU 1T O FIFHA
FrashoBtiéoBi%
. cotHiho ool
ERE YT, EOMBEE D
Tto b, £5Hit 3 RITHE

fio 6 7— 2 OMBFYTS |

Bo 403 BOWBRECE
AREANOH 1ERM

(Pzi ), I (g, )y 85 2
Bkl (Pg, )OGS MEFIC &
BEATD B, 3 BOWRE
&b IERE G ERLTWS,

X, =Xg*cos0+Zgsind

Z =2 *cosltXgsind
Z XK
cosf=1

LZ T

B3 S H R~ B

sin®=+=0

Y,

: N P} . (3 L . It x
-t =§ =t -4 =2 2 < [ 8 ‘Gg(OJ

B4 BiFEmEEEESDORKEOMNE



._io._

N’ FA W= LS SOCIKTY OF BIOMECHANISMS .JARAN.

25 dBEDNOF VBRI (Py, ) L4 24K M (P, JOE OEMAE & DI
BT b, RAENTOMD BITRHIC P, —P, ABKETRY , Hiftsws
(RABCONTHEWRD L, AV SFCRBEAL FHETEELE Vo B 6
RAEFRCAB N ORAMBOR , % b bAE CPT% B HEERD O fA

—pegge Sl WK
-2-0 S4b. V.5,
—t—e- Sub T.H.

Bs Z|EHIDOST1, HE2EKkifox

Pezy= ooy P MR
-0 &h =Pz ¢ s

I e SUb HK

B¢ HgkILEEAMDOEMG 0%



A AN LS SOCIETY OF BlOMECHANISMS JAPAN

f (Pye) & WHBERRN ORKNM (Prg) EO% GUED & @MEBEMSH
OHNCERE ORFAERS (MBH) OMAM (Pxr,) &8 FRKEES
Gl ) OIRAME (Px,) L0E (M) £RLTrnd, €& T Pxs —Pxs,
QBKMEED 26, BAFES D Ch - THBBDF 525, Py, —Pxr, T
mmmﬁﬁ@S%ﬁﬁf—ﬁﬁ&rerao '

7 UTU |
Kmfumﬁﬁ%%wﬂﬁﬁﬁfomﬁﬂtﬁ%K%&ﬁ?&ﬁbkﬁ,A
BEAGEARONGRUMBAE L OBFRCO N TRHLTWE 2 e 5T
W Bo B ICRRIL LFIEHT BN « REFRIE « BB EWER L O LB
RTHH2FTHTO—MTds2 & 2T

A A A A D=2 avy By A 0DNWT

B OoH = B KERKE)

BABD NI A A D=2 X oy RO a7 H10,11,120 3A8cbA D
BHRETOREY A I AR Ky &> 2 — PHEFF CRIE I hE Lo BIMER
E 125 A EEE > b OOBRBITMA40HICLEL , MEE TEREL
LEbaHMEEDE Lk ChidFotE BRI, S+ 4D =Xt
O ERTOMEORBEMLIEZ DT Lo RERF I u—rBizD(,
B OM L 3REAREBHO S 0TD - s &, HBORMRLT L HEH
LAEARD R EREDD , ARE—BERIPEOFR AL O ¥ # ¥
vaAoFCheF®ERTL, AD@ﬁ&#%@&ﬁ&rLklﬁK%E&i
Lico 4BOMBIRDWTHEABRINALTELE L & 90

ADO//+/aAut;/a/ﬁo iﬁﬁuTOC&<TTo

"dr}ﬂ 22 74

FOMIERNT 8 #

W5 ST 4 1



—12—

NRAFAA=XLHS SOCIETY OF BIOMECHANISMS TAPAN
R U 6
B 128

A@o%i@ﬁﬁ&ﬁi?t %?E%oﬂ%%o%ﬁk&?%%o#é#
DHEDLD D E LAk, Thid A4 A AN =X 20FRHLThITLRLERT
AF T, FiBoMErHE, STEEDORBROBKZE L- ¢ b BHT

CHEVIRBEOBXAMEEI CL MWL THHILBDAET T ThRALOF
CROBHSOABDLEFE LTOERLERD TR EFTTH) v ROTICHA
CLEBABLEVILZAOR DA THRZWT L 9D —F, ¥ ¥ B RONHH

LOANLOFREOWTERRBRINASCOBEIKD D > A X5 THIEOSE
nALh, COfFTOMBKEOR I ZMOI N T L

AEOBEME EREMEBRBEFR2 253 (Zo¥SnFEE) LT oMM
V3 EnWSRAETHD FnMEEROBL > LHCOEROSFEOR
BERbEHIOT Lo —HERLLOBHT D > ThERERDLOR
RHEEORDP A R o E VAT TH , BMERTERLELREEL TD D
BERIPSOZMOFSEMLTNE T, TOZ LEEH « EPER2LO <

A A A2 X LAY L TOTERNOFERARR LN ZNENWSI L D ,EBFEET
T HEOBbIIVHEs OMECEE CoMB I TERILLTVEO T
BAENTLE 9D THANZOY Y HF2 Y 2N TEERELLORRE D%
S VBBIMEBWEVSIBL > TEDLhTWEERbDR 20 T T, -
L ROV YEIY LOBRO—D L LTHBERHEIN THWAREAD hZ T2
SEEHBEAEOUBREREE [HEtEiE] LV BTHBELTWALS

F Lo HROBOBK L2 X OEE - MEBORMEX L TOE LWEEOP
K?ﬁuﬁ%wﬂ cHLILTONELTRBELLY EVWIOIFFZEOBRRLS
h, B ORE > THAERHT 2L BRONWTHOTELEIELIOHD)D

* Lo : .

ABOY YRS AE A4 A A D= /Aoﬁ%«@%ﬁ&%ﬁé%ok%ﬁ
TlLid, RELEO Y Y #2 v A3 46K 603 OICT 57D, EHo



—13~

A A A=A LES SOCLATY OF BLUMECHANLSMS: NABAN

HHBHEFRHELE T,

HABASA A A A =R Ay BPY ADAT =
i1l %(Xm ﬁﬁﬂmﬁﬁ)

SEOY YRy ABEPTGBEFVYA I ARy ey 2-CBL, #
140 Znml thftish T L, SYRLUORT, V4 2Y) 2% T5L
ANTHRADCEE S OE %L, TedNIC REREBEh kDT, vy £I Y
tZHUANCTBIZEDRWTF T LA, Oy rHyvad 488 284,
EOFBOEHFLTENDIZTLAN, FO1D2THL5HBEFL1 Y400
(A 27 ,BRL13) BERINE Lk, WRHBROMEL L , 4
BRERLOTABLEBRN LD CTHIRFELE Lk, DD TORIORD
EHEHEHETFORAIA S 3 Lk,

BRI LT oI5 aDty va YBCHRALTHEHEUTOERD TT,

By Yy ¥ AR B®RX
A4 A A D= R 5 2
 F QiR 4 4
R AT .3 1
BNEF 3 0
a8y b 6 0
& 17 6 6

it 27 13

SR ORCEEREITE B &, LTHoh & OBTKIN T 2R L2 D
L5 Tt LMW RTEEFTHGRS Ty > #o v ot , 34
(A1,B2) 3bokll , 22 RETCONT LM OBANLERL
NTEDH , o2 BETOHRERAS , AsEG2Tie T+ 2 CTREILATHD



—1 4=

NAFA A LS SOCIETY OF BIOMNCHANISMS JAPAN

P LA

ibkoifﬁﬁ&¥wwﬂbk XBED >0 S5EOERTTF. TO-
~ FyZTIRETHEXOMIIC , TOMETR LML T 520 0B 0L T
Mol riaxn44 (A3,B1) dRBANE LA,
RFINIRLOFTRY “Blr-i” OBBPICEHT 2 AtkoEEICE
FTHHET Lo RFCAMZE® > T2 BEE2 7 4 A+ L TETWEE, bE >
ENY w2 b orc kO RBRICED DT 5, BIEDEHABE TR
BELWIRT T, KECERMT 2K LI 2> TWhALET LA,

DY YET Y AOBMO 107D, [BEMS] THIEER, Bko
WRERSGLICELD [HEMIE] CTLlike HoMdhARr »FIRL bRAD
ROBOBYIE (B) £FRINT, ThORBOBKL BRI, S BEE L
MBNEMLIELAE Lk, 2ABFEERMFLONT, RO EFRANA
BOTOLUF %L , L LA BBEHELATVWATR, 2 dbe o<
WwakskRat, KW$H®ﬁ£I+%%§main1mr BRdRDEL
WHETL %o

CDLOIR, COY Yy HY Y aOBBAEFLTWEF T, 198SK - A
T, RRINKRIIEMEITES 1 FARLALE T LN T &
Tdo HBAMBZRBITEBROIOTD o7 b, M¥ 4 Fh b oT 34
REBBDEP > ROBBRERZT LT Lo ThERORZTONEN , 2Oy
ROV LOFIEIOEE E/BTRE, FolbFhL{Z-TETNEE L
EEANE , BMEILAKAD L > TETLES0hd LhT¥4A, Lo
LoMIESERULOIBWLELTY Y KU v a2 sE+ 6561, i
YJo2 b MF A FOBMEBBABNED o7cBbht+,

COVIYRI Y aD—HROYZFBBEMET > TIRBINIBXOREBIK
ngﬁ5h6§of?o%ﬁ%%&@m%bmxorcovyﬁyﬁAé%
BOFTThicnio TS,



T
N

NRAFAh=X LSS SOCIRTY OF BIOMECHANISMS JAPAN

“ODLhINnD” CTHENTHITSRE

B W 4 Ak BB (BRI ORERT)

NAF AN =X L) FHE,, G pbd et R, FHBREL
THbLh2DEH Lo Thiflhdbolt , m ¥y P TES DB, EHOET
ERIFoh T hinsz L, ThLOMBHERARE L5 REICD
BT LEHIKLTK S, |

BRENZ IONELhTwARWHE, %w&w%m%m MREBAOR
BRILBTTo—FREI->THEREDONTVE, TOABTHLS 52,1
B RSB W D,

BEOWERL , T2 v—2 CABTIzEETEY, HERBLEHO
RBTVLHET B, TOHK, FHBRABRMELBL G 3, SLAMNLZZMW T
DRBHRE N,

ThboT ttELse, ROBRORBMAELTL ILELLL LER S
Nz, TZT,BOTHRADIDFAARBRENLET N ETHE5,

“GiEkTE” Eno L, MANFEELILTRTD 54, ZOBHEOPH
VYRS DATDHDH, LA, BEEN [BHMILTTIN] &L ns g
TRELTWEWN,

FWHME , MLRECHL AL, ThiddBWTKIOBRELRTH L
3% B, LABL,YyryEYVvallTwhal ik , RbLbdtrLdkeEn
5y 7atR, BEBAREFRL, H{(hTWETHS 5K My I T &ind
BWrahd, TTT,HBOTYyyRe Yy ahBlihneEHEMN TTL 3,

SELIR, EAEZLTMBEAHEN I HZMBnA, b, T E,— 20
TarY)XaFEW@rIns e, MOAORBED 2, L L, kO BEEHE

¢, LTI 0, AL@miEoETcolbtrziEa b okt ,
ZOLOSKEBE BNL Bo

HBOFHEE NS FH T, Kb wHENIDE bk, BRAlwoZ E LD



_-1‘/‘...4

RAFA A h=XLBS SOCIATY uf BIOMECHANISME JAPAN

b, BAMOIBCT - CoORREBELL LS,
HELTHLGRINREN DL, Thbb, BEEARIK D5 S O LT
FrB LTAHBML, JAISHL2LThs, Ll, IHE, ALodoin
BEL,FOAL 7o tREWHRTHLELD R, BAOT e -+ RE ML
Witdni , BEEEREATOEX DS,
gD, T, TOATRSORED , ATO L 0% - TRBEEA %
FhOENWIBEND D, LicdioT, BROIME DEELALY $ o L— &
ThoTd, ERAOMSBrELL s, HROJDERAL SO 2EIHT
CEChD, RE , BAREORF 9y 7 REL O EEERT 2 LERSS 9,



LN
1 ’

_IZ_

NKAF A H =X hGE

SOCIETY OF BIOMECHANISMS JAPAN

f1

- R

%16 E 4 BUELEMMNE
*EL&BROTFTETRICL V@I T,

1B
#
o &

L

o oA B
§¥ﬂm5€%h%:

MBS 0FE11A6A (OR) ~8H ()
Bl & H &M

— #& 1.500M

% 4 1,000

1 4,1 00M

WEXEHRPE BErBFPT R 92 2R
Bt E MEI IS ®502—1917

B2 fE s aE R 1 0 ERA

& 1
& - #:

RIS 14E5 5148 (&) ~15H (L)
B



A F A h =X L SOCIETY OF BIQMECRANISMS JAPAN

5 8@ - Aafl&DEHLE

T%K&D%sa@yf~A%§&%éﬁf9#é%méeoi@$MTého
(AEREREREEMNABKE LOoRB TS, )

H B: 108278 (A) t400~1800

B O EREXRETMH L (TRIZ®E)

i MIEBARKPUL 442 0=922

A.H.Bursten (&— Xox x> #— F%k2)
—HONFE, W ONE , EEHBONERELDONWT—

&l oW oM (FRR

2t & #

1 7 T1A & “EBigy £y 9 a
' B LU HANERY 118
W R R B -
PR RISER 218 (&) KCHETET

1 i

#

T i

B T4

3 K

%

[1s]

7K





