


Due to unforseen curcumstances you have received the win-
ter issue nO 1987 in March 1988 with a of one 
month. We do for this inconvenience but we 
to make up for it this newsletter back on 
schedule. 

This issue indicating a new 
a colour goes with in our nor-
hemisphere, but also symbolicly with 

A new year for your editors (Jan Cabri and 
out renewed wishes but also renewed requests for copy. 

Allthough we are doing well in "thesis abstract material" 
and "society news" we would like more topics on "labora
tory features", "letters to the Editor" (on both research and 
educational matters), "propositions of software exchange" 
and "special articles" . We hereby invite you once again to 
participate in "your" Newsletter. 

We also invite you to send us a postcard from your country 
or city whenever you find the time, mentioning your "Elec
tric Mail" and! or "Tele Fax number". 

Once we have enough E.M. and FAX numbers, we can 
publish them in a (regularly returning item) hoping it can 
contribute to a better communication between ISB mem
bers, while the postcard will give us a visual impression of 
the place were the newsletter is read. 

We look forward to hear from you. 
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The News,letter 

at 250 
150 US 

90 US 
All putlliCltv 

We would 

Pieter CLAR YS 
Editor. 

if 1.8.8. members could 
more active in this Newsletter. 

1J11"':;;J<;:.&:l send material: short papers, to 
etc. 

On request of members and on condition 
is relation with commercial cir-

all scientific advertisements will be 
of 

UNIVERSITY OF .J.Jl..LJ.JI. .... .Ld."-

Iraklis Kollias 

A thesis submitted to the of Graduate Studies and 
Research. in fulfilment of the reCIUl]~errlen.ts 

for the of 
Doctor of 

Education and 

~dnl1orlto:n. Alberta 
Fall 1984 

ABSTRACT 

Studies 

The purpose of this was to develop techniques for 
analysis of the hammer and to the thro-

of world caliber hammer The 
Cle'lel<)prneIlt of the included testing of different 
versions of the DL T 3-D cinematographic method and the 
derivation of formulas, based on rigid body dynamics, for 
analysis ~f the kinematic and kinetic parameters involved in 
rotation of the human body. 
the DLT was tested with and without mathematical models 
for image refinement and with calibration trees of 

A tree which was in shape used with 
basic DL T equations with model IV for image refine-
ment and Abdel gave the best results of 
all the tests. The RMS error of the measured versus the 
simulated coordinates of the control point were found to be 
0.24 cm. for the X-axis, 0.19 cm for the Y-axis and, 0.26 
cm for the Z-axis. The method was also tested for areas out
side the calibration tree. It was found that a well construc
ted tree with image refinement models can be used for cali
bration areas of larger volume than the one covered by the 
calibration tree. 
The hammer throwing data were collected the 1982 
European Championship, with the best throw of three 
medalists analysed. formulas 
were used for the of the coordinates derived 
from the two films. The data were smoothed with fil
ters. 
It was found that the maximum of the hammer 

before the release N one of the athletes 
of while the closer to 

the winner could him the 
with the same distance. 

The acceleration of the hammer was maximum in the last 
do·uble support of the throw. It was the duration of 
the acceleration in this that was critical for a success
ful throw. Another parameter that characterised the 
zed athletes was their to increase the acceleration 
the hammer the of each turn or 
at least not to decrease it a great This was ac(:onrrpllsh 

rlp.~rpCl"'''''''' the moment of inertia of the 
vertical axis. All athletes achieved faster 
ses than double support in all the turns. 
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was achieved 
the double support 
this to initiate a fast rotation. 
horizontal movement in the last turn was critical for a suc-
cessful throw. A low center of mass of the 

COlt1trOllJmg the movement in 
tall and/ or athlete does not nelcesse~lry 

a shorter and athlete. 
of the hammer should in order for athle-

tes to better throws, 

THE UNIVERSITY OF WATERLOO 

BY 

Sylvia 

A thesis 
Inlvpl~<;:1t·V of Waterloo 

© 

the 

Master of Science 
III 

'--'''LeULU', 1986 

'--'UJ!LI-.I ....... , 1986 

"""'P1""'<::("1I1" Dave Winter 

ABSTRACT 

and no in 
, ral aspect of human locomotion 

purp()se of this was to determine 

of 

whether there were sy~;telma.tlC 
between 

limbs with respect 
kinetic variables. 
lected from both 
muscles: 

these isometric co:mr'acnuns j 

'-4jJi,....U~_~ to each muscle in a muscle 
and left soleus. Of the 

four were selected for a kinematic and 
kinetic EMG data were over a minimum 

of twelve strides and the biomechanical data 
over four strides. As well as individual 

dominance to determine UyI-'""1I""il-'l,,,,1" 

"'''~.rTT"I1T,p·rrv and dominance could 

on individual 
data concealed bilate-

nr.~l11"·rpri at individual level. Muscles 
stu)w:mg slg;nU:IGlilt bilateral differences were not consistent 
across 
sible seven muscle 
Bilateral COlmpansorl§ 
and 

joint moments 
cycle. 

each at least three of pos-
different, 

On the basis of the results obtalnell j conclu-
sions were made: 
1. The as§iunlptlon of symmetry is not valid at the indivi-

dual level. 
2. There is a between the Dl"mr.ar-ne:l(ur 

and· dominance. The side soleus was 
slgmtlcamtly greater than the non-dominant for the poo-

3. data conceals bilateral differen-

aL"~'V'''''''''' anlpl1tuOe information 
generate the 

Scott White 

Graduated 1986 

ABSTRACT 

re(lUlIQ"m(:y of the human musculoskeletal 
solution muscle forces difficult 

a neuromusculoskeletal model was 
.. "",.-.1'11,,,,,0 individual 
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siderations for eccentric and 
tions. Processed EMG rp1"H"p.;:pntpn 

muscle. A mllSCUH)SKelf:IaJ 
line of action and architecture of each 

Muscle kinematics were then calcu-
musculoskeletal model with 

three dimensional Muscle force as a func-
tion of and level of excitation was also as 

to and was established from a series of 
slow isokinetic calibration contractions. 
Individual muscle force for selected 
muscles of the lower 
ments conditions: a normal 
motion. Results the model were 
moments the muscle 

moments calculated from limb 
kinematics and reaction forces link segment 
mechanics. 
The moment curves match 
between moments derived form 
from r = .72 to r .97 for the trials. The correlations 
were also for the squat movement. The R.M.S. diffe
rence between moment curves over one stride was 
about 12 N.m at the 15 N.m at the knee and 18N.m 

R.M.S. differences were for the 
raIlgulg from 13 tot 27 N.m. 

pe:rce:nt:lge of the R.M.S. of the moments _~._~"~.~_~ 
inverse the differences from 

23 tot 34 percent at the ankle, 29 to 79 percent at the knee 
and 59 to 103 at the The results were greater 
than R.M.S. of: 7 N.m at ankle and 1 N.m 
at the calculated from the model of 

but less than a R.M.S. difference of 23 
1I"P1"H'1Ttp{1 at the ankle et the mus-

cle of Hof and Van Den No studies 
could be found for the results at the It 
should be noted that the results of and Winter 
were achieved by model parameters until a best 
fit to the moment curve calculated for the trial was 
realized. The of this thesis differs in that the 
model parameters were not oDltimllzed to fit the moment cur-
ves. 
The nature of the moment curve differences SUl2g<:~stt~C1 
the formalism of the muscle model was ",,,,,,,,U.ua.H 

correct, but that the constants in the model may not have 
been The results of the model could be 

a more accurate EMG calibration and a 
pl<lICelnel[U of surface markers the 

used to determine the 

p01CennaJ solution to 
solution to muscle forces involved in 
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Riach 

Graduated 1986 

Keith 

ABSTRACT 

A series of four studies was ae!ngllea 
control mt~CnanlsrrlS 

eXl,101rea the reaISl[HU1CV centre of 
mOfllt()nrlg feed

SUllJjects stood 
the right 

arm forward. Consistent patterns CP excursions 
ded the arm raises ",,,,,"),,,£1'1"'0 evidence of the ''''''''rlTnr_ 

ward control processes. 
In the second the functional slg.nWlCa]nCe of the antici-

CP The pattern of 
(CG) was 

by double horizontal 
reaction forces. It was established that the mecha-

nics of the feedforward serve to attenuate the 
loss of introduced by the arm movement. 
The third investigated the maturation of feedforward 

in young children (n = 33). Feedforward 
patterns of in CP, similar to those of adults, were 
evident in the youngest children tested (4 years). chil

were less consistent across trials than were 
the older subjects. 
The final study investigated the maturation of feedback pos-
tural control as measured in CP during 
"'~~"~".1"> in young children (n = 43). The ma.gm,tU(le 

reduced as a function of m 
slightly more young 

rate than girls so that their sway 
equal age 10 years. Power 

there was also some modifica-
function. J.'-'-' .... 'v'-J. 

increased with 
studies have the use of CP measurements 

in the of feedforward 
indentified some new characteristics of feedforward 
and have outlined some new aspects of the C1e'velopm(~nt 
feedforward and feetback control processes m 
young children. 

) 
j 



PENNSYL VANIA STATE UNIVERSITY 
THE GRADUATE SCHOOL 

DEPARTMENT OF PHYSICAL EDUCATION 

A Thesis in 
Education 

Ewald Max 

Submitted in Partial Fulfillment 
of the Re~:]Uirenlents 

for the Degree of 

Doctor of 

December 1984 

J. G. HAY 

ABSTRACT 

Pressure distribution under the right foot of 30 male sub-
was determined for and falls from 

a of 20 cm. A pressure distribution 
form with 1000 separate force transducers 
mm times 7.6 was used for the measurements and an 

+ and a PDP 11/34 miIlic()mfmtcer 
used for data collection and evaluation. A J.U.',F.a.~",,,,

~..".,'''''''"''''''' ..... for the visual rer)re:senta-

kinetic into ten anatomical 
realnclot, two three metatarsal 

For the statistical evaluation of all 
kinetic measures, a two factor of Variance was 
used. 
Between foot groups, differences 
were found between all midfoot parameters, dorsal arch 

and the dorsal arch deflection ratio. The vertical 
revealed increased values 

between HV.1Hld.u,"~U. ml,CUC)Ot '-'UIVU'."''''''' and 
measures correlations were 
found and same of the foot des-

of the foot dlIll1enlSlC1ns, 
resulted in tmdlIlgs 

unde:rstanlcuflg of foot function and can be 

THE UNIVERSITY OF ALBERTA 

Yuval 

A thesis submitted to the of Graduate Studies and 
Research in fulfilment of the for 

of Master of Science 

The ",,,·,.n~"''''''' 

Ed:monton, Alberta 
Fall 1984 

ABSTRACT 

rim. IHIrrUli"v",'r 

increased torques were not distributed. 
..... n.J ... H ... "",.!. flexion and shoulder extension torques 
cair basketball than their 

Class II wheel
basketball 

so, class class III wheelchair ba~,ketbalH 
similar shoulder flexion and shoulder 

extension torques, class basketball 
elbow extension and 

CClnSlde:rlIllg the differences in 
and clas III 

Sfi()UliOer extension toram:s 
sion and wrist flexion tOI:aUles. 



Was orl'!;;am.zed and spc)ns1ored the WARSAW 
SITY TECHNOLOGY 
Institute for Aircraft and .n.lJ'VU,I;;U M(~Cnam,cs; 

Under the of the INTERNATIONAL SOCIETY of 
and the INSTITUTE 

of SPORT in Warsaw on 1987. 

SCIENTIFIC 

Tadeusz BOBER * 
Marek DIE TRICH ~. >!. 

Roman GUTOWSKP'~' 
r'7U"'7rt,t KEDZIOR .:. * 

KOMOR':-~' ~, 

MAR YNIAK >!.~, 
Janusz MORAWSKr:- *~, 

Adam MORECKI'-'':-
WIT"':'>!' 

tdlUCatHJn, Wroclaw 

ORGANIZING COMMITTEE 

1"7~.r"'71r"t Kedzior - Chairman 

Phone: 21007924 
Telex: 813307 pw pl 

Address: 

K. J. 

ITLiMS 

dological and aspects of rnuUTlemailCat m(>aelUr.~5! 
and computer simulation in biomechanics 

Session I. General n"."nhll""""~,,, of m(~deHU11g in biomechanics 

lecture: 
H. Hatze: and simulation of the human neuro-
musculoskeletal system -' 

L a computer simulation model 

of human motion activities 

.l1."'--' u", ... u. Precision in numerical solutions 
"'-l'..!al.H . .I>'" in the simulation of a human 17'1,"lF'Tn,=>nr 

mathematical model 

the computer simulation mt;tnoa 

A. Samsonova: Neuronal mt~CnanlsrrlS of human run 
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Session II. Silulation 

......... '-'<4 .......... Some essemtzal TO,,'Tu·rot:: su(;Ce;ssfl'Ji compu-

Neder: Movement 'l-n-:lnTI::l<;: 

lation 

A. 

system 

Session 

L Parfianowicz: An attempt of motion 
use of interactive computer simu-

and simulation of bow-arrow 

Simulation of human motion II 

J. L. Stolc: Lmnpllter 
back control of the 

Lomr,utc;r simula-
locomotion 

F. Hildebrand: Simulation of airborne movements of non
bodies 

M. Knauf: A system for simulation of movements of limb 
links 

Morawski: Effects of resonance and detection in biome-

R. Maronski: An alternative method of the pf()blerr ... 
of the optimal downhill ski run 

Session IV. Software & hardware oriented in biomechanics 

Perspectives in human motion 111'1.11/'1,/,', 

LIMBSIM - a computer 

for 

tions 

pn)Cessn,g software programs 

"-'VUE,,,,", C. 
Vlaa:CHlcal interactive software and calculation pro-

A. Stomka: Three-dimensional 
lumbar vertebra 
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Canada. The International Conference 
Fitness and Health (c/o The International 

Conference on Fitness and Health Ontario 
Fitness Avenue 

Canada. 7th Int. 
oif Theme: "Biochemical in KespcJm;e 
Altered Functional Demands" (c/o Dr. A.W. 
of Ed., Univ. of Western Thames 

Ontario N6A 

1988 
Poland. "7th School on Biomechanics and Sum

mer School on Biomechanics", Theme: Biomechanical Tests 
on Static and Human Movement Potential" (c/o 
Dr. L.B. of Park 

Tel. 208-081 208-113 

Contents and Scientific Foundation of 
Fitness Tests" (c/o Prof. Dr. Insitut fur 
Freizeit- und fur Kor-
IJ'--J."'-UUUL und 7010 
JL. ... L~H"'L,.,. GDR. Tel.: 051275 dhfk dd. 

Enschede The Netherlands. 7th Con-
gress International of tlC;Ct:rorm,TSl()lOglcal 

Info: Ikek 
7500 AH 

1988 
France. 12th IMACS World on Scientific 

The 12th IMACS W orId Con-
BP 48, 59651 D'ASCE 

"1988 AIESEP World Convention". 
Theme: "Humanism and New Edu-
cation and - The Present Situation 
Prof. ]. L. Hernandez Instituto Nacional de Eud-
caion Ciudad A vda Martin sin 

of the International 
(c/ 0 Secretariat Box 

Tel.: (02) 9691400 

1988 
"SWEDUCATION & ICHPER 

to.ucaWDn. Health and Deve
P.O. 

140100 

1988 
Finnish Fair Centre, .1"'J.~'HH'.J., Finland. "3rd International 
Conference on Environmental Institute of 

Finland 

1988 
First Biennal Conference of the Canadian 

Biomechanics. (Secretariat: CSB Conference / 
on human locomotion - of K.ularlthlrot:IOi()gy 

I ... """ .. ,,, .. ,, of Ottawa 35 Mc 
K1 N 

et 

Martin d'Heros 

1988 
"VIth International ~VlnDiOSl'llm 
Education and 

in (c/o Dr. Frank 
Univ. of Shatin 
540-7637. 

2, 1988 
USA. "First World on Fitness for 

President's Council of 
ashmgl:on, D.C. 

Fitness Research". Theme: 
in the fitness research on the the Disa-

and the Industrial \Vorker" Secretariat of ICPFR 
~YlnpOSlum '88 or 

Gakuen-cho 1-1, Osaka 
0726-34-3141 - Fax: 0726-34-8374 
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1988 
Korea. "Seoul 

"New Horizons of 
COn2JreS~S". Theme: 

dons for 
Seoul nJ,,,.,...,nir 

RM 

1988 
Bristol. european of Mechanics M~~etlng. 
riat: Dr. A.E. GOODSHIP of 
Row Bristo - BS 1 5 LS -

1988 
Louvain. XIIIeme de la Societe de BIC)m!~Camque. 

Dr. L. PLAGHKI Universite de 
Louvain Service Medecine nn'''.,''-.'' .... Ke:a02LDt:1tlC)fl 10 Ave-
nue 1020 tln:lxeJJeS 9 Belg1Q1Je 

T""""<>""'i-~' of ~tr'attlcl'fde '-.. :n,,,;:)t:,,vvv 

4400 Ext. 3029. Telex 77472 
0775. 

International: Interactions 
IntellllgelrlCe Artifidelle dans les domaines de 

aeri:)llautH~ue et G. PICCHI -
B.P. 4025 31055 Toulouse 

Manssour H. Moeinza-
ASB. of 

of Illinois at Urbana-
1161801 

.I.y .... " .... UA.EJ of the ~u.rOlDe2m 
(c/o Prof. Dr. 

", .. ,,, . .,,, .. ,,,,, Vest 3030 Hp·uP~·lpp 

ISAP A BERLIN 
Freie 

1000 Berlin 

1989 

L,om!J~ess of Biomechanics" 
BiOme(:narncs, UCLA lU' .... LJ ... U. 

Los CA 90024-
of 825-5376. 

At the London Mosplral, .l\..,VUU'VH9 ....... ~~auu. 
fina Medical ""-'V'.UJ>,.L ... "''"' 

tion: Conference Service Aldine 
Aldine London W12 8AW. Tel: 01-740 8121 
national 2 44-1-740 Telex: 916024 Confer G. 

,;:..., .... aAauu. IXth Commonwealth and Inter
Ms. 

KlI1lant:hrc~pOlnetry IV" 

to be 
~VlnDIOSllum on Biomechanics and Medicine of Swim-

LOngI'eSS of 
JLJ ... u ..... ,u, of Sur-

The 



ords in Italic in nrl-.n,-."",·rI revision indicate .... u,::<uJ" .... " 

Article 1 - The International 
of Biomechanics ISB is an international 

or~~anlzatlOn with inthe 

the current constitution. 

The International 

with ne"tC1Qluarters 
Treasurer. 

the 

Rationale: The President cn:ln~~es every two years whereas the Treasurer would U...,LU""U have a 

Article 3, Section 3.3 - Collective 
members who shall be national 
associations on Biomechanics or 
related with 'Jln'nrr~".,·rI 

and effective rnT_''l .. :TC! 

Rationale: Executive Council voted to 

Article 6, Section 6.5 - The General 

vote. 

shall and grant all 
me~ml)ershlPS. Nominations 

the Executive 
shall be open 

members who shall be national 
associations on biomechanics or related 
on~arUz~ltl(mS with and 

name of collective members to affiliate members. 

Assiembly shall approve and 
memt,ersihH)S upon 

the Executive 
affiliate -'-",",<AU",,"',,"U",", 

tenure of office. 

,~atlOtlalle: Affiliate members submit constitution and 
Council for a formal recommendation. 

to the !Jl'''.'''ri'''' .... rurhn presents the affiliate member to the Execu-

Article 6, Section 6.10 - H£'1,nnr"'f'U 

members and full members shall 
one vote each. Each collective member 

shall have one vote. 

Rationale: If an affiliate member has a 
Other members may contribute to discussion 

Current Statement 

Article 8, Section 8.1 - Dues of 
at least $5. For In,..inl1r111 

credit 

expenses. 
$15. U.S. in J.l.U/;;U;:',L, 

nn,nrc,r" members and full members shall 
have one vote each. Each affiliate 
member shall have one 
vote which be cast by its 
aele)ZCI.!fea retlre~;entat;1Ve. Each flTTl'HflTO 

.".,..,..,.'U10 the ,,., ....... o1'/1.,.~, 

name of its 
aele)Z,'1te in prior to the 
c()}vzvenm~v of the General fissernv,/'V 

vote the affiliate should indicate who shall be its official 
not vote. 

1J',..' ... ,....K,,,,,,,,n Revision 

Annual dues for members 
fl/"l~I/"I'''lo to the Treasurer on 

1 st each year. 

,_,;n.,Hn,aa .... ' Eliminate statement of exact amount dues which is voted upon the General 

Article 8, Section 8.2 - Hr,..,,,.,.,,,'!"'" H,-,,'I"1""'U'U and /"Itt"/1/"1'tp members 
members exempt, whereas annual dues. 
collective members pay an amount of 
$30. to 
$100. in 

Section 

a 
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Rationale: Affiliate members are recommended to be ~~~"U'J~ from dues vote of the Executive Council (8 

Article 8, 8.3 
None - new section 

Individual members who to 
remit annual dues 

shall be aul~orr.wtzcallV on 

amount to years 
annual dues. Members who 
active and are not in arrears 
in dues may be reinstated to active 
mt?milJer'sl1l~D upon of one 
annual dues. 

Rationale: under which the Treasurer now operates yet there is no written statement to follow. This 
sion eliminates the DossibHitv of a member able to pay dues on an basis and return to full m<:~mIDer'shllD "'T1i"t~r",t 
.I.I.U.UHJlUF. financial obhgatlons. 

3/12/87 

a number 
much interest in the I.1Vlc\.-H!'!d.l 

of bi-articular muscles. 
the initiative of Prof. 

Gerrit van Schenau a first me~etlng 
where a few were demonstrated. 
of this decides to form an "Interest 
articular with 

movements of the lower ex1trelrnity 
The group intends to take the actions· in the next 
two to four years: 
a. of relevant and 

hetwf'en the AU ... UAil..l"'J.;:) 

b. of a next 

of a session on 
turlcnons at the XII-th and/ or 

group consists of 20 members cu:rrentJ.v and invites aU 
researchers with interest in this to us and 
contact Prof. Kumamoto. 

::::,ch,ena'u, Ph. 

Netherlands 

10 material should 

3 0 Subtitles should be written 
underlined. 

Different should 
double "' .... "","'.,.,,.., 

in 

italics and/or 

inside 



MEMBERLIST: 

EKHOLM, nO 999 
Rehab. & 
Karolinska Hn'OT'llt" I 

.. \0. Box 60500 
<1041 Stockholm 

Sweden 

PLAMONDON, A. nO 1000 
1325 Des Gouverneurs 

Canada 
GIT 2G4 

SHORT, DEBBY nO 1001 
Texas Scottish Rite 

for Children 
2222 
Dallas, TX 75219 

MINTEL, THOMAS E. nO 1002 
Colgate-Palmolive 
909 River Road 
Piscataway, 
USA 

08854 

AMADIO, ALBERTO, 
CARLOS nO 1003 

Escola de Educacao 
Fisica USP 

Cidade Universit Aria 
CP: 5349 
05508 Sao Paulo 

OTAVIO A. nOl004 
Centrol de Educacao 
Fisica E Desportos 
Universidade Federal 

de Santa Maria 
97.119 Santa Maria R.S. 
Brazil 

DAFONSECA, 
Carolos Pio 

Laboratorio de Biomecanica 
F aculdade de Ciencias 

da Suade 
Universidade de Brasilia 
70910 Brasilia D.F. 
Brazil 

HARDIMAN, TH. 
86 Willow St. 
Yarmouth Port, 
MA 02675 

LAWR. N° 1007 
24 Chanco Drive 
I'>.1"'n,,.,,r.?T News, 
VA 23606-1758 

CHANGE OF ADDRESS: 

ST AALHAMMAR, 
Kuusmiehentie 50D 
00670 Helsinki 
Finland 

KUME, SHUSAKU nO 617 
Teikyo of 

Technology 
Uruido Ohtaini 2289 
!chiara CHUBA, 

MGINNIS, PETER M. nO 609 
2442 14TH Avenue 

Co 80631 
USA 

''''IJ..JL,n,-.J, CHRIS J. nO 830 
Laan van Rhemen van 

Rhemenshuizen 12 
The Netherlands 

SMITH, ROBERT T. nO 685 
1593 Louisbourg Crescent 
Oreleans, Ontario, Canada 
KIE ZK3 

SILER, WILLIAM L 
3415 Lexington 
Tyler, TX 75701 
USA 

MCCOY, RAYMOND nO 917 
of Physical 

and Exercice Science 
Ped RM 107 
Univ. of Southern California 
Los CA 90089-0652 
USA 

GREER, NANCY L nO 941 
Sch. of Phys. Educ & Rec. 
Univ. of Minnesota 
Cooke Hall 
1900 University Ave, S.E. 
Mlrmealpotls, MN 55455 
USA 

MEMBERS -
ADDRESS 

nO 809 
51340 Beaconsfield Rde. 
Middel Park, Vic. 3206 
Australia 

BLUEMLEIN, HELM. nO 395 
Orthop. Univ. Klinik 
Langenbeckstr. 1 
D-65 Mainz 
BRD 

South Korea 

JONES, MARGARET L nO 560 
Illinois State Univ. 
Dept. Phys. Ed. 
Normal, IL 61761 

PIKE, NANCY 
Univ. of 1\J!" ..... rI·~nrl 

2345 PRH 
Dept. of Phys. Educ. 
College Park, MD 20742 

nO 433 

NOBUKAZU, KITO nO 762 
Facqulty of Education 
Aichi 
Igaya, Kariya 
Aichi 
Japan 

KOBAYASHI, MASUO nO 872 
470-32, Okuda 
Mihama-Cho 
Chita-Gun, Aichii 
Japan 
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Please ask for detailed information. 

Piezo-Instrumentation 


