




Election materials 
blc,gr:aplllc:al sketches of the candidates 
in this issue of the Newsletter. Under the election or<)CedUlre 
"'''''-nall;''''' in 1981, the election of the President Elect and 
Executive Council takes every two years and is 
coordinated the Past President and the ten members of the 
Executive CounciL The of the President is 

assumed the current President-Elect. This 
means Professor Ronald LJ"".4ll.l""'-'Y, 

will become President at the XIV th in Paris in 
At the same our current President Dr. Aurelio Ca1pp~)Z2:O 

pOism.on of Past-President. The person elected 
to of President-Elect in this election will 
autom!ati(~aU.y become President in 1995. 

re-elected twice. I include a 
CUlrre:nt!y members of the ,"-UUH' __ U, 

were first elected. Those who 
were elected for one more term; those 
elected in 1991 for two more terms. 

The have been with a view 
to that these elections a Council that is both 

for the tasks to be and weH-
ret)re~;entative of the activities. I would therefore urge 
all members to serious consideration to these gUllde.lm~;s 
before their votes. 

1. The Council should many 

2. 

3. 

different countries and not have too many members from 
the same country. 

The Council should have members 
re1=,relSeIllhIllg the various fields of biomechanics interest of 

Such fields but are not limited to, 

biomechanics. It would not be wise if one was 
ex(~es:SlvelV retJreSellted on the CounciL 

The Council should be made up of 
ac~mclwleclj;!ecI leaders their field of 

research. 

4. Council should be made up 
of members with strong administrative Most of the 
work of the Council is connected with the 

vanous The 
of each Council member is therefore . 

which is on the 
an in the blank 

"" .. r,u,,"ia.ri OPlDO~>1te the name of each candidate for whom you 
wish to vote. Be sure to vote for candidate for 
President-Elect candidates for Council Members. 

this pn·\lP.IIr.l1IP in second em/el()De and send it 
to: 

Professor Robert W. NOlnTIlan. 

of .. H.II ....... ,..... 

the current Council 
Paris. Results will be announced at the General 
meetlIlg in Paris and included in the ISB Newsletter ""'"'''''''''' 
the Paris congJress. 

Are one of 
thooe 
members who 
have not 
their 

Mail of Renewal Form back to your Treasurer 
(If it's hOljel~3ssl!y buried your desk then ask for anew 

OBITUARY 

HOWARD A. PAYNE 

Members of the BiltIDilnghaln were saddened 
""rlrl,,"nh, of heart attack on 

March 
Howard was a gnlduate 

of the staff since 1964. 

Games 
Commonwealth Hammer titles in 
1970 and broke the British record when 43. 

in three" 
won three 

1966 and 

Howard will be remembered for his contribution to 
the and to as a as a and 
as a sport scientist. He was foundation member of the 
International of Biomechanics and at one time chairman 
of the Force Platform of the ISB. His interests in 

de\i'elo'pmlent of 
plaUorm and the measurement of 

forces a of activities. 
We express our own sense of loss over the 

esteemed extend our ~".~~,nj-h" to 
Howard's 

& Exercise Science 



Bates 

Ph.D., 
Movement ""\;JlCll\;C, 

USA. 

PrliY1l",nlo research interests: 
- lower function 

* and pelrto:rm:anc:e mechanisms 

* foot function 
* footwear evaluation 

biomechanics research 

Activities: 
Charter member 
Biomechanics. 
Fellow of American 
Education and 

Simon L. Bouisset 

Ph.D.. Professor of 

Pr,'iYI/,'lnIO research interests: 
- mechanical of situ muscles 

of muscular patterns 
Cle'vel,Oplllleltlt of biomechanical methods 
posture 
prc)gnUTIltruIlg and nO~;[Ulre-iClni:mc Orjl:anllzation of 
and movements 

clinical biomechanics 

Activities: 

of 

i-'<lt'''i"H'"n<l,nf in all ISB CongI·es~;es. A member 
and past President of the French of Biomechanics. A 
past ISB Council Member. A ISEK Council Member. An 
ISB Member since 1973. A General of the 
French of Hr~!OnOmlCS. 
of Biomechanics. 

of Eledr,omV01!ratJhv 
Acta 

Peter 

Centre for Locomotion lJU.!UIC::J, 

inn'P>?"."hl Park. PA USA. 

- biomechanics of ""7''''''''0' 
economy of locomotion 

- the diabetic foot 
- locomotion in hv-nA,(yT.:lIV1,rV 

Activities: 
Past of the American of 
Member of the board of trustees of the American '-'VLH ... ,,,.., 

Sorts Medicine. ACSM Wolffe 1987. 

Medal 1987. ISB member since 1973. 
1985. ::::;ec:retary General 1991-1993. 

Associate Professor 
lJepaI1ment of Movement. The 

Pr,un/"ln/71 research interests 
biomechanics 

Cle"l?elc)pInel1t of biomechanical methods 
risk 

Activities: 

Council since 

Partlcllpaltlt in all since 1983. 
editor of the Australian Journal of Science and 

Medicine in and Vice Science of the 
Australian Association of Exercise and 

committee XnIth ISB 
Active teacher and researcher of biomechanics. 

Micheline "-"",,",UIUlU 

Ph.D. Professor 
I .... ,·"""e"'t·u of Montreal. IVHJllLrea.l, 

"'rliY1l"lnnl research interests: 
Oc(~ut:,atlonal biomechanics 

loa.dulgs and processes 
op!timlizaltiolfl pJrOC,e(1Ulres in material naIICl.llLng 
publl:shE~ over 30 papers 

Activities: 

of 

Co-chair of the North American Biomechanics 
Montreal 1986. Executive member of the Canadian 
of Biomechanics from 1978-1981. and President 
from 1987-1989. ISB member for over 10 years. ISB Council 
since 1989. 

Frances Goubel 

Docteur es Sciences Professor of 
i-'h',,,,, ",Ir, .. nr and Director of Doctorate 
Biomedical at the 
Comp'le,g:ne. France. 

jJ'r1'11/,'lnl'0 research interests: 
- muscle mechanics 

- over 

Activities: 

m reviewed ,,,,,,m'll,, 

since 1977. 
",_r,.-cr,,,n''7A'i'' of 3rd ICCMB Conference and 7th de 

Activities and 

Human Movement ;:)Clenc:es, 
The Netherlands. 



prlYU',nlP research interests: 
relation between metabolic and external power in 

different activities as 
wheelchair and arm crank]l11g 

- the anaerobic contribution in 

Activities: 
ISB member since 1985. paltlcllpaltlt 

Treasurer of the 
Committee of the Second World of Biomechanics to 
be held 1994 Amsterdam. 

Mont HUlbb:ard 

Vepaltment of Mechanical tmgmeermg 
"-" ...... u,J .. u, .... , Davis USA. 

Prlnrlnni research interests: 
of estimation and control 

mechanical and biomechanical systems 
- sport mechanics and optmuZflbc)fl 
- author of more than 65 papers, 25 in the area of 

biomechanics 

Activities: 
Svrnpolsmm of COlrIlPllter 

Simulation in Biomechanics 
1991. 

ISB Council since 

Mjlrl~n'ori Kumamoto 

Ph.D. Professor and .!.J .... '-"-'~v .. Disabled Student Bureau, 

Prlrnrl11/11 research interests: 
pal:tlc:Ul~lr function of biarticular muscles 

~n~llv~~l§;:. sport bl(Jlm€~hllm~~s 
- motor control of movement as a multi-articular 

system 
- EMG biofeedback for rehabilitation 

Activities: 
of the Satellite 
in and the International 

Biofeedback in Neuromuscular Re-education in 

of VIII ISB 
of 

in 1981. 
Council member of the Wodd Commission of 
Biomechanics. ISB member since 1975. ISB Council since 
1989. 

Leskinen 

Finland. 

Biomechanics Labol~at()ry 
Insltltu:te of Occ:upatlOIllal 

Prlnr,nn/ research interests: 

lJepal~tment of 

of 
as~;es:smg loads '"'O}-''"'''', ...... 

biomechanical models 

work load 
studies 

relation to load 

Activities: 
PartlC].pa11t in ISB congresses since 1985. Member of Industrial 
br~~OIl.OIlJllCS Technical of the International brJ~oIl.OIlJllCS 
Association. Member of the StandardiZfltion 
Committee. CEN's TC 122/WG 4 

and the International Standardi:rntion 
U'J.~~i:l.llJl.Li.UlVll ISO's TC159/SC3/wG 2-4 

Manual ha11cumg). 
Member of ESB since 1986. 

Toshio Moritani 

Associate Professor of The 
Graduate School of Human and Environmental Studies, 

- muscle DhVSI01C)Q'V 

Activities: 

members 
and 

Kurt 

Ph.D. and Director of 
Swedish 

Prlnrinnl research interests: 
orthoJ)aedlC biomechanics disorders, of 
CAD/CAM 

biomechanics and 

Activities: 
Fellow of the International of Prosthetics and Orthotics. 
Short-term consultant for the World Health ISB 
Council since 1991. 

Sandra J. 

Ph. D. Professor of School of Rehabilitation 
Canada. 

r-rlnrlnnl rp~'pnjr'rh interests: 
- biomechanics of in stroke and cerebral 

IJIClm<:;ChanJlca.uy·-lJased biofeedback rehabilitation 
- EMG and muscle mechanics 
- mechanical factors in 

Activities: 

other 

Editorial chair-elect. Board of 
directors and grant review committee of Easter Research 



ins;tltllte, Ontario. Research Canadian Cerebral 
Association. ISB Council since 1991. 

Pr1nr1nnl research interests: 
neuromuscular and mechanical bases of movement control 

- lumbar mechanisms 

Activities: 
all ISB since 1975. Member of the 

fir!l""''",n. .... , Committee for the 1985 and 1993 
Member of the Editorial 

Journal 
Musculoskeletal Research and Scandinavian Journal of 
Medicine and Science Author of about 90 scientific 
papers. 

Kit 

Ph.D. 

Jl.i'yoi ... ",."nnl research interests: 
- mechanics of human 

COlnmlter simulation of human motion 
ortholDae{hc and sport biomechanics 

- over 40 books, and refereed 

Activities: 

articles 

member of ISB's on 
Simulation. Active at all ISB conferences since 1979. Scientific 
program chair for American 1989-91. 
ISB Council since 1991. 

Savio Woo 

and at 
USA. Executive Director of M & D 

Coutts Research Institute. 

p .. iM/'innl research interests: 
- biomechanics of tendons and lIgaments. homeostasis and 

of articular ('~."l"lI"OP 
- effect of exercise on critical bone rerno(leUm~ 

about 100 papers referred 1 Ollrn:als. 40 book cha.pters 
and edited two books 

Activities: 
Past "" .. ",,,,,rI,,,,..,t of the Research 

of Biomechanics. 
1J10lenl~lneermg division of American of Mechanical 

ISB Wartenweiler Lecturer, 1987. ISB Council 

M.R. Yeadon 

j:Hc)me~hfmic:S, U~ep1iLrtnlent of 

United .nJJU,!;;~AVjjU. 

Pr'l .... />' ... nl research interests: 
- computer simulation of human movement 

somersaults 
biomechanics 

Activities: 
Cong:resses since obt:amm2 

investigator's Award at ISB IX in Waterloo 
ISB Technical on Simulation 

Biomechanics Section of the 
British Association of (atltilialted to 

XIVth CONGRESS UPDATE 

Instructional Courses at 
Your attention is drawn to the instructional tutorials 

that will be offered in with the XIVth ISB 
.......~''' ...... '''uu in Paris this summer. There will be a total of 

tut1on::llS. each three hours. have been 
1993 in the format: 

9HOO to 12HOO: 
Three-dimensional of human movement 

and biomechanics of tendons and 

13HOO to 16HOO: 
Clinical 
Biomechanical assessment of worksite tasks 

There will be a minute break for coffee 
each of these tutorials. The lecturers will hand out an 
extensive set of notes to all those who and attend. 
A detailed of the courses and , ... ",~ ... ,,,,4-,, ... ,, 

Three-Dimensional L~ .. ,~.~,' • .;a", of Human Movement 

Paul Professor J oannes Dimnet and 
Zvi Ladin 

This tutorial "" .. r"",,.,,,,,,, overview of the 
for 



lHl.n,a",n'''7 and Biomechanics of .LJ.jx;,u .... 'b-I .. "'" Tendons 

Savio L.Y. Woo 

This tutorial will serve as 
biomechanics of 

introduction to the basic 
and tendons. 

l1g,nnEmts around the 
u."", ..... ,.",u .. , anterior 
Discussion will be on 

and structural of 
strain rate and 

ternOj::!ratUI'e V'l.lV~,I.". determination of in-situ strains and 
the tissue. The effect of stress and motion 

aeI)enaeIll homeostasis also be (llSCm;Se4l. v'I4A.,,""''-'''' ..... .Il 

as this to exercise and immobilization. The 
course will also 
describes the 

that 
and tendons. 

the JUv,;UUj,p:;, llj!;;tmEmts and tendons 

Clinical 

Dr. L. ..... "', ........ A. Ms. Diane Damiano and 
Brian L. Davis 

In this tutorial we will .. ",,-,,.,.oC'o ... t 

as a series of interconnected "' .. ,"'+"' .... .,'" 

i:)A~;;;lvl,aA •• .u",'-'H"Ull,",UA, and <>n'f·h .. '-,."",r' ..... ''''t-.. ,''' 

framework for detailed 
nature of human 

will also utilize the 

mathematical details to 
powers will be to a minimum to make the material 
accessible to all students of human motion. We will 
describe the basics of and how 
EMG reveals the actions of various muscle groups 
the the second of the tutorial we will 
focus on two different clinical case .,.. ....... "'''. A '-, V n.. .... "" at 
the effect of an Arf'hA,.,,,,,,rI,f" """'"\f'arl",ra 

~ cOllgenItal aJI.lV'U"'J 

foot orthoses 
cerebral 

Biomechanical Assessment of Worksite Tasks 

Dr. Robert W. 1'I.1A'''n",n 

Dr. Richard P . Wells 
Stuart M. McGill and 

industrialized nations. 
mCre:3lSInlf! rather than de(:;reaSl.n!! 
of concern and attention. 
nxlUCecl. methods for nl1'l1-.t'li-u'lnn 

of the 

U .... 'F>H ............ "'" of acute 
and after 

and a 

AVU.UH1F> in the work are needed. This tutorial will 
emergmg methods for the 

the relative roles of 
n .... ?.,"".<lf>lh",c< to the The 

with- biomechanical 
mstrumentation, .... ,'v ... ,,, ...... "" al)orlOaChes and the aPl:,nc;,mUlll 
of some of these to the worksite. 

are as follows: 

200 French Francs ISB Member 
Non-ISB Member 250 French Francs 
Student 150 French Francs 

You may ron"c<t,,,, .. for the course 

Boulevard de 
F. 75634 PARIS Cedex FRANCE 

to: 

!.-I·H" ..... a ... t will be on-site If you have 
contact me at: 

VA 22903 
982 1727 

y 

• Custom designed or available in five different standard sizes: 
40 em 60 em 
40 em x 80 em 
60 em x 90 em 
90 em x 90 em 
60 em x 120 em 

• Extremely rigid top plate, very high first natural frequency 

balancing and zeroing 

• Virtually no drift 

• Built-in, low-noise pre-amplifier, improved signal-to-noise ratio 

No special mounting requirements 
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The article is based on a lecture delivered 
Professor Oderfeld of the of 'ectmollo~rv in 
Warszawa on the occasion of the Xth School on BilollllecJhaIllc:s, 

on 24-26, 1992 in Wroclaw, Poland. 

Abstract: This is meant as an informal talk on Jonathan 
Swift's Gulliver's Travels It concentrates on Parts One 
and Two where the fantastic aspect is controlled 

similitude and on invariance of 
of the matter. It shows that in all 

ini:enmce based upon the above was 
in a few others was fallacious. 

INTRODUCTION 
Gulliver's the famous work of first 

publi:shc~ in is so well known that it is sufficient to say 
that it possesses at least three aspects: it is a merciless satire 
upon human nature, it is a and a masterpllxe 
of controlled In this paper the last aspect will be 
considered. I will limit to Parts One and 
Two which have much to do with biomechanics. It is assumed 
that the similar to the real 

but reduced factor of 

increased 

the matter '''.n.''''''''''''''"' 
the real world. This 
mllSCJl~S. to of water, etc. These are not 
formulated but introduced as obvious. Just this 
~",,,~ ... ~t .. ,, of Swift creates situations which are to be 
" .... ,1.,.,,,:,,.-1 from the of view of biomechanics. Out of about 

chosen a few characteristic ones, and 
to standard branches of modem 

science. 

GEOMETRY AND STATICS 
Swift tells that Gulliver on the 

the and that the has detennined 
that he should be tied and a ma:chl:ne' should be to 
carry him to the 

The main dimensions of the machine were 
as follows: 8 cm, width 120 cm and 
width may seem excessive but a closer proves that 

had to be laid into the vehicle with hands 
that Gulliver's real was 80 

into account Swift's as~mrnnl:iO]lS 

observed 
to a transporter of dimensions in meters lx14x25, 
load of 80x123 = 140,000 This calculation 

the statement that for this machine was 

and vehicle are used Swift as synonyms. 

8 

had and that a nr'nf>lnnl was 
To solve this 

means 
Gulliver into the 

three hours. ASSUInllJlg for a ratio 1:4 one can 
evaluate that the net force of one workman in the real 
world would amount to 

140,000 X 9.81 = 400N 
x 

which is a reasonable 

KINETOSTATICS 
Now, I propose to concentrate on the famous story of 

the. entire fleet of the enemy Blefuscu and 
it to the of First of let us 

examine the data Swift in dead earnest. The hostile 
Rnrmires were a channel 2,000 meters wide 
real world' s from to 1. 8 meters The 
Blefuscu fleet consisted of about men-of-war. 

Next, Swift describes detail Gulliver's nn~oalraj:i011s 

which among the others included 
and bars which in Gulliver's eyes were 
with hooks needle. .b(l,uume:a 
devices Gulliver walked into the sea 

arrived at the 
fas'te'led a hook to each 
great ease 

Let us put the (luc~sh(m 
COJmnati!ble with Swift' S 

~_"kla~ I propose to use a modern branch of ma.tht:~m2ltics, 
dimensional 

Denote G-
of sea water, T - resistance. 

the formula: 

where 1r = V 2/DL is known in fluid mechanics as the Froude 
denotes a dimensionless function which can 

For 4H<:t!V1o:1'-"U formula holds: 

x 

(1) one gets: 

""V,"",....,,,,, -_,,~~ .... t;,''''n'c> have 

on account of 1/12. 
Moreover, fluid mechanics indicates that for such numerical 
values of the Froude numbers that are considered in our case 
the is to 



T== X T x 1 ]2 V/j2 

In the bncYj;;!ope4r:lla Britannica it can be found that for an 
Swift's times the IollmvlD,g 

T = kN for V = 16 kmfhour 

It remains to select a reasonable value for the V' 
with which the fleet of 50 Blefuscu men-of-war 

of text in Gulliver's 

V' = 1.5 kmlhour 

into formula one gets T' = 3 N one 
the entire Blefuscu fleet. This 

exceed a normal of adult 
Swift was not able to a similar 

calculation because the dimensional had been not yet 
invented in his times. However, to have that the 
relation on fleet was not in contradiction with 
aSE;unClpt.iOIls in Part One of Gulliver's Travels. 

DYNAMICS 
An<lh.""", of motion 11"1 ... '1"111'17111"1 .... 

nrf~QPntQ a trap. Swift was not the first, and £'''''.'"I"''''· ... ''r 

last one, who had fallen into it. let us see what 
to say about one of his adventures 

The riders would horses over my hand as held it on 
the 
courser, 

nUJ'llslrrteJ'l, upon a 
which was indeed a 

The last words 11"1tp .... '1l"""b;>rI as follows: 
since the some 15 
centimeters, then his counterpart in the real world would take 
15x12= 180 cm, which indeed would be remarkable 
achievement. this is false and the 
tollO'\/\/Hllg statement is true: the huntsman in the real world 
would be able to take 15 cm as as his 

t 

the undeserved. 
assumptl~:ms the 

To 

M - mass of the system hOJrse-htmt:;m:an, 
L - a characteristic ounel1S1,on, of horse's 

- maXImum of the trajeclOI'V of the center of 
mass of the system, 

to the 

po!tentlal energy of' the system 
attains its 

am indebted to Professor Stefan 
USA for this formulation. 
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For the sake of Slnapl1clity us losses of energy. Then: 

E= 

From as~;uIlaptlOIls on ;:)H.lllHI~U"'v. 

E = muscular force x olspla.celneJlt x 

where C1 is constant coefficient. 

where C2 is a constant coefficient. 

formulas and it follows: 

* whence 

H is identical for both 

= ~ constans. 
cz 

and 

so, it is was discovered and 
will be rediscovered many times and For that 
reason, I was not when before the X School on 
Biomechanics I came across the book 

Newton Rules 
Press, 1992. The author mentions Hill's First Law of 
Locomotion discovered in 1950 which reads as follows: 
OPJ")m,ptruYlrll" similar animals are all be able to reach the same 

first contact with this jJ .. 'L ..... ·'-J"'-

About 1933 I to notice 

in 
mech'lIll(:;S at 

for 
lectures more attractive I included the 

this relaxation. 
seventies. When I mentioned the 

the Warsaw of 
ec.l:mO'lOj]~V some of my listeners remained so 

to an demonstration. A few 
months later I was able to show them mechanical 
model which still exists. 

The model consists of two devices similar 
and mounted on a common base. One of them is shown in 

Here No.3 denotes a slider which can move the 
No.2 fastened to the base No. The slider 

the 

Co'rre~spiOnj:1lI1ig elements 
materials and their dimensions are with a 
coefficient of 1.6. This means that masses are 
n .. ,."nr, .. tin.ft'" I with coefficient 1. 63 == 4. 1. 

of both devices are pnlctilCaH 



2: Model of Hill's first law of locomotion. 

ACOUSTICS 
Since linear dimensions of 

Two of were 12 times greater 
it is easy to prove that of 

emitted sounds must have been decreased a factor of 12 
which means the three and a 
half octaves. would be much more difficult to evaluate in 
decibels the increase volume of sounds. However, it is clear 
that all sounds emitted the in must have 
been much and louder than in the real world. 

An excellent illustration of these remarks is 
short passage which accounts for Gulliver's first m(;e'(]m2 
a farmer: 
my ears like that 

Polska. 

Ph.D. Politechnika 
24,00-665 Warszawa, 
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INTRODUCTION 
The Cleveland Clinic Foundation has been in 

existence since 1921 and is .... H .. ·".~;,..thl rated as one of the top 
five in the United States to a 1992 survey 
conducted U.S. News and World It is a n01'1-"",.fyh# 

that has four divisions: 
educational and research. The last of these divisions IS 

COIJOposed of 104 150 
research 300 support 

Research Institute is 
more than 66 percent of 

ex:traJ[.l1urally funded grants and contracts. 
in the Research Institute' is 
The is chaired 

is also the director of the 
Biomedical Center the Ohio State an 
institution with which the Cleveland Clinic Foundation has an 
academic affiliation. The is of 

70 20 researchers with 

research technJlciEmS, maLTIuscript,f 'f!r:ant editorial 
assistant, a control enlzmeer 

BME research is nature, At the CCF, 
the BME conducts research in areas as diverse as 
tissue spectroscopy, blood pmnps, factors 

all,"-' v ,"'''_ pressure sores and to name 
~!U!\.JU);!:ll these areas may appear to have 

is that with 

solutions may As a means of 
of biomechanics-related 

have been into two 
musculoskeletal and cardiovascular research. 
below do not ne~;:;essarllv 
but lack of space prC)rulJlts 
of BME's activities. The 
quote from 

is the best insurance for its 

MUSCULOSKELETAL RESEARCH 

the darkness, I resolved to 
so that, even if-I did not get 

very far, I was certain not to fall " --Descartes. 

Gr·abme.r. Ph.D. has research interests that include 
the mechanisms the of 

to He has focussed upon 
in the forward direction as a result of or stulmtJlirll! 

an 
to this 

lr1" • ..,t"h,·; ... ", those factors that 
to recover. The 

has been one of 
mtegratmg eX1Jerlm(;ntal work with mathematical m()dE~li11l1! and 
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simulation control Research to date has 
revealed three areas in which a2(:;-n:;la1[OO 
may limit the to recover from a srumt,le; 
.... "lJaU'Hll.J to detect the stimuli associated 

re<:IUlnng too to select the motor sequence, and 
; ..... ",h.l.h, to generate the motor sequence. 

"The the llg<lme~nts 

Enhancement of 
structions has been studied in the Biomaterial 
Helen M.S. She has evaluated 
of ACL 

C",rh71'1I"IlT blc,aegntOable materials for 

I111'OInt,n, micromotion. 
the compares and articular surfaces and 
Of()vllies a direct measurement of relative motion at the bone 
nr{u:ttlP<;!HI interface. 

" .. .if the pressure exceeds the stimulus of then 
the pressure becomes an irritation ... "--J. Hunter, 1841 

An of research conducted Steve 
Ph.D. in the area of rehabilitation IS the 
ae'v'el,Opll11e:nt of method for wheelchair seats. His 
group has and a computer sensor that 
enables seat and back to be stored in a manner. 

mc~lU(img a 3-D allows on-screen 
modification. Data can then be transferred via a modem 

to a central fabrication site which has a controlled 
machine that foam blocks to the code 

it receives. The finished custom contoured cushions are then 
fitted on to wheelchair frame. 

knee made hard with Kn!Belllflg 
John, Act 

Research into connective tissue and IS 

conducted Ph.D. One of the tissues IS 

The response of this tissue to 
is critical in the m2lml;enan(~e 

involved with is the meniscus. 

1rH·I ... nprl"~,, of knee. 
The the 
vascular heal while those in the avascular 
central do not heal. This suggests that the meniscal cells 
of these differ in their intrinsic to mount a 

response. This view was when he .. ""r·"" ... th, 

demonstrated that from the of the 
meniscus have a 
"",rlth.,,,,,,, than eXlf)lants 

efforts 

unc:1erstandmg the differences 

pf()h1'enlhc,n and matrix 
ofthe meniscus. 

at further 
the of 

" ... he hath the """'~r"thlno' butp'''~rv,thlnalSSO 

Act 

11 

to detach themselves from their SUlCTOUnOlIJlg 
the fibrillar of that matrix looser and 

propos~:;d the hypothiBSlS 
in the 

to their 
extracellular 

has 
in 

"For the bones ... to get around 
but is achieved with exactitude ... 

The focus of the bone 
Muschler, M.D. is 

of bone 

headed 
bone cell differentiation and 
and bone 

iabora,tory lllte:gra.tes three related areas of 
musculoskeletal research: the cellular and molecular 
osteoblastic stem the biomechanics of bone re1:l[eneratloltl; 
and the de'Telc~pmlent and of COIll1Posite syrlth(~tic 
O~"4'4A40 materials. An ex,lm]ple of a 
this area is the of a canine p01~tell0r 

fusion model which allows efficient and sensitive 
evaluation of materials for fusior 
apr)llcati~~n. This model has been used to document 
the failure of some materials which had pn:~vi(msllv 
been considered strong candidates for clinical ap'phcatl011. 

..... the are linked to one another the same 
which I mean that which controls their 

moverneIllt) .. " --Aristotle 

It that amputees demonstrate an 
pattern. This type of could 

result in any or of the AUtUn"! UJ"" 

of parts of the musculoskeletal system, 
balance and an increase in the 
locomotion. Research conducted Davis, Ph.D 

the vertical loads under each limb 
while a person at a 

interests include the 
ae'v'elOpm(mt of transducers that measure shear 
and pressure and EMG data collected on cerebral 

CARDIOVASCULAR RESEARCH 

"Some say that the arteries do for their wans dilate 
and contract like the do this not any 
innate power of their own, but receive it from the heart"--

for the past decade pel·toI·me~ 
n011pu:lsatlle blood pumps. Research has included 

effects when blood is in a continuous non-
en~~m~Bermg aspects of pump 

a blood-lubricated pump. 
The present liters/min flow 



pressure rise at 7 watts. research will involve 
biomaterials 
computer mC)de:Hlltlg. 

fluid and 

"Erasistratos has told us that the heart's valves ensure a one-
way course of the blood" James 1930 

awarded to Hiroaki HU~O~ua, 
is 
in bIC~pr()stJlletlc m\resltlg~ltlcln involves 

materials subcutaneous 
Implants of the valve materials were in the same 
eXl;>erlmc~ntal .:1JLUJlIJ&t~;::>. The data obtained suggest differences 

relative to both location and This 
questlOIls the of the subcutaneous model since 

it was unable to the results obtained from the 
car'dlc)VaSclJllar system. Other work Dr. 
Harasaki entails artificial 
chronic effects of on tissue. 

"When any mechanical contrivance fails, it will do so at the 
most inconvenient time" Johnson's First Law as stated 

1977 

Dr. J. Fredrick ComhiU's research interests include 
biomedical As an automated 

are for the 
identification of failures in the outlet struts of heart valves. 
Clinical studies of valves Implante~ 

measure of outlet strut .... t,""C .... h, 

frame cine data in an automated manner. 

"Maid of Athens, ere we part, 
me back my heart! Maid of Athens 

The Total Artificial Heart lJevelomne11t 

an driven system to peJrntammtlly 
function in a after removal of a diseased natural heart. 
The present intention is for the blood pump, eiectrohydiraullic 
drive system and components to be in a 

without the need for chronic percutaneous connections. 
This allows the to to near-
normal 1,'t •• "n"IA 

"Blood is a remarkable 
to Faust 

At present, the of n .. "tAl1n" cryo-
...... ",t""""''' detectable 
such as rheumatoid arthritis 

treatment 
clinical 

cr)'oglotJ1uUnerma ""'("1", ... ",,, pi~nC~<1lC replacem,ent of 
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albumin solution. 
tecJIm1(~ue of 

Cn10~~lm)UlmS are from 
recombined with blood cells reinfused to the 

COMMON FACILITIES 
There two core facilities housed within the Depaltm.ent 

of Biomedical that service the electronics 
mechanical of the The 

IS an M.S.E.E. who 
work of three electronics technicians. The 

mechanical is Master machinist 
who directs the work of three others. These two facilities 
aP1Dr(]IXllnalte 2500 square feet of space. 

del)artmj~nt has a local area network 
The LAN connects 

four NCD-X 
IBM ,",VLUp",.UVJ,V J.l~;;llS\;'lli:H cODaputers 

Ethernet cards. The LAN is linked to the rest of the 
campus a broadband and S!atew;aveil 
Ohio Academic Research 
network link access to 

c Internet and BITNET international computer networks. 

GAIT ANALYSIS FACILITY 
Gait data collection is 

video-based system manufactured Motion 
The commercial 

software that drives this instrumentation was 
the of Biomedical 

Collection instrumentation is centered around a Sun 4 
computer that serves as a master to IBM 

PCI AT. The IBM serves as a collection node for channels 
as well as force and 

rlp.l"1~rhnpnt has five AMTI force 

This instrument 
has also been modified from its commercial state to allow the 
simultaneous collection of isokinetic and EMG data. 

SUMMARY 
The that have been listed above reflect the rli'l.rpr~~ihl 

of BME research the Cleveland Clinic Foundation. We are 
keen to have visitors--last year we were honored to 

have Drs. Al Schultz and Graeme Wood deliver 
invited If would like 
additional contact: 

Cleveland Clinic Foundation 
9500 Euclid Ave, OR USA 
Tel: 



Across: 
1. When tensile forces are 

like this. 
to hgslments, become 

6. often need to do this to a femur before 
the femoral component of a Total 

7. Associated with a 
EMG 

in the median treqw~nc~y of an 

8. A manufacturer and sponsor of ISB. 
The olecranon process is associated with this bone. 

11. He was the Award at the 1991 ISB 
meetul,Q: held in Perth. 

Down: 
2. Tensor Fascia. 
3. 
4. 

5. 
6. 

This structure has many bifurcations. 
U sed in models viscoelastic 
materials. 
Flexor Vl,Q:ltOnlm has its on this bone. 

should not become this way in 
vivo. 

7. This bone has been .. "",.,,.,. .. t,,,rI to carry about 16 % of the 

8. 
9. 

stance. 
in the human 

detection is an part of 
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HUMAN PERFORMANCE BIOMECHANIST 
KRUG Life Sciences 

successful candidate will possess masters 
in biomechanics with solid educational in 

statistics and research methods. The selected candidate will 
Motor Performance at NASA's Johnson 

Houston, Texas and be for 
"' .... '" h""" of a of biomechanical measures. 

Current include the of space 
postural control and coordination. Preference will 

to individuals with demonstrable with force 
aniaivsls systems. Successful candidates will 

possess strong communication and technical skills. 
Interested should submit a current resume, list of 

to: 

June E. Richmond 
Human Resources M~ma.ger 
KRUG Life Sciences 
P.O. Box 58827 
Houston, TX 77258-8827 
USA 

bnl0iloVlne]lt eJugJlOlllUY verification reaUIred. 
E. O. E. M/F/H/V 
Smoke-free wOlrlq)la(~e nrm1l<j,e(L 

For more information or feel free to contact Dr. Chuck 
483-6357. 

RESEARCH ASSOCIATE 

The Seattle V A Medical Human Motion I1\llJ."'1 V''H'' 

for research associate to conduct both 
"' ..... ·"h'·"'C' and biomechanical research studies on 

exltrel1llty amputees. This work involves biomechanical 
reaction force a 

system, metabolic data collection 
tecllruque, as well as some interface 

de'vel1opJnelnt and software We are 
for an individual who is a US citizen and has either a 

bachelors or masters clinical or 
Please contact: 

Czemle:ckl. MD 

POSTDOCTORAL POSITION CARTILAGE 
BIOl\iECHANICS and MICROSCOPY 

and a strong interest in connective 
structure and function is desired. involve "tllr1'!.l1'THf 

effect of tissue on cell and the relatH)nSmp 
between extracellular matrix ultrastructure and mechanical 
pf()Pt~rtles. In Advanced will 



be utilised. Please send curriculum vitae 
references to: 

Ernst B Director 

names of three 

ME Mueller Institute of Biomechanics 
Postfach 30, 3010 Berne 
Switzerland 

rAAJJJlJ.li..'-' ENGINEER 

Ur1thopat:x1l(~s and Rehabilitation at the 
candidates 

for a tenure track the Assistant Professor level. 
Suitable candidates will have the for a 

Biomedical 

will be nrclvl(l00 The 
m(1ej:)endeltlt research program with 

some Collaborations with the 
clinical and research staff will be "'ll'~V'U"',"'\A". 

Candidates with a Ph.D. m .bn,gmeermg 
an and three letters of recommendation sent 

of and 

Health Sciences Center, 
VA 22908, USA 

Candidates who are still 
dissertation should indicate when 

of is an 

RESEARCH DIRECTOR 

A is available for a full-time Research Director in 
Health Centre Musculoskeletal Research 

Affiliated with the of Western ....,u, ...... 'v, 

focus on 
disorders of the upper The candidate must be a 

with demonstrated excekkence in biomechanics research. 
The Research Director will a basic research 

program and serve as a consultant to the clinical of the 
Hand and Limb Centre. The successful candidate will 
be both the of and 

of Western Ontario. A 
commitment to gr:iJlduate uwjer-gr:adulate tea(~nlIlg in both of 
these lJe:oaJrtrrlents is essential. 

and rank will be commensurate with eXlperlerlce and 
proven record of excellence. will be ac(:eoted 
until 30, 1993. curriculum 
statement of research and the names of three referees 
should be addressed to: 

Dr Graham J.W. 

268 Grosvenor Street 
London, Ontario 
CANADA N6A 4L6 
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Positions are 
of Western Ontario 
welcomes 
aplplll~atiorls from all I.IU':U11.lVU women, 
members of visible minorities, aD()nJ~mal persons, and persons 
with disabilities. 

POST -DOCTORAL POSITION 

A may become available for the 
of one or two years to work with me in 

of Biomed. IsraeL The candidate 
should have 

Please write to: 
Prof. J. Mizrahi 
lJe,paltment of Biomedical bn;gmeermg 

"""JlJUll'c1ll, Israel Institute of 
Haifa ISRAEL 
Phone: 972-4294218 
Fax: 972-4234131 
E-mail: or 

NEW FACULTY POSITION 
lJe~partn[lerlt of Exercise Science 

h'l"\lp'"C,tv of Massachusetts-Amherst 

Position: Full-time tenure 9 month apJ)OiIltmlent 
Rank: 'Assistant Professor 

lJepeIlldellt on exr)enen(~e and qWllltlcatlOl1s 
1993 

Position /(p,(11Ji'rp1nPI'1t.<;:· 

1) terminal with 
spl~l:al1;z:atlon m 

either exercise tHolch1emlstl"Y 
thc~ral)ellltlCS, or wellness. 

exercise nh'V<;;:l,nir,O'v 

2) to teach human 
human anatomy. 

3) A strong commitment to research. 

1, 1993 or until suitable candidate is 
should forward curriculum 

statement of current and .,."I, • .,.,,,,,,,,ri research !>l"tlv,.rlP';: names, 
who have and numbers of five 

and or 
n.,<-t,n.,nt pUDHcatlOIlS or other SCl1LOla.rly achievements 

to: 

Chair 
of Exercise ""'-',',,",1.1'"''"', 

Irl1\lp,rc,t''I./ of Massachusetts 
Amherst, MA 01003, USA 

The of Exercise Science offers 
, M.S., and Ph.D. levels. 

Science has established research laboratories in 1:SH)m1ectllan:lCS, 
Exercise 
ation, 
contact Joe 

Exercise 
and Wellness. 

Hamill at or 



FACULTY POSITION 
D~Jart:me:ntofKrrlesll~lo~~y 

9 month apI)OlJntnlen.t. 

of nhVQ1f'>I1 

dance, 

student amrlSln1!. The research function includes In(lep,endel1t 
resear'ch, duectmg student and grant support. 

21, 1993. 
AlJlJll,cat,wn Procedures: should send a letter of 

and three letters of recommendation 
March 1, 1993 to: 

Les G. Carlton 
Chair of Search Committee 
v~JartmelatofKmieSl()IO~~Y 

Louise Freer Hall 
906 S. Goodwin Avenue 

IL 61801, USA 
Phone: (217) 244-3986 

DIRECTOR OF SPORTS BIOMECHANICS .a.~'U-,,-,,'A.a."'-'A'" 
Medicine Center 

The MlIme~lpoJJS 
individual to 

square foot sports biomechanics research 
Medicine Center 

Minnesota area 
successful 
thc~ralPlSjts associated with the 
Center to 
research in the areas of: 1) Mechanisms of 

an 

The 
the central 
teams. The 

and 
Medicine 

2) Prevention of 3) treatment, 4) 
AVA.' .... UU ....... H·UJUI., 5) Functional outcome evaluation. The director 
will oversee the initiation of and the of a 
research staff. will be nrr"",ipti 

support as well as 
director must 

include a 
mechanical or biomedical with extensive course work In 
biomechanics) as well as demonstrated tec:hnlca.l, U'''"U''',li;'-,AA<;lI.l, 

and skills. The 
biomechanics research skills proven 

In peer reviewed 
commensurate with 

have 

conference 
and 

Interested aP1JHc:ants should forward cirriculum vitae to: 

Bob Finke, Executive Director 
Medicine Center 

701 25th Ave. South 
MlImea.pollls, MN 55454 

15 

ASSISTANT/ASSOCIATE PROFESSOR 

GEO-CENTERS, INC., a ll1gh-tf~1l1101<)gy 

research and firm has Lead 
Biomechanist to work at our MA location. This 

will be filled at the asst/ assoc leveL 
will have a Ph.D. 

or a related Human Movement Science 
The successful will demonstrated 

research and scientific communication skills or more of 
the video cine-based motion ",""h,."",,. 

and/or human movement 
Re:sp(ms:lblJjti(~S will include 

implelme~ntilticm of innovative research ael'ngns; 
pnnClple Inv'estlgator on collaborative research 

conducts basic 
human movement research to support the erg:on,omlC 

and of pelrso:nal ..... .,.,.,.t",,,i'nlA clOth1Jng, eqtUprnenlt, 
and workstation/crewstation ge<)m1etn.es. 
should submit a Curriculum names of three ret"enmc:es, 
and reqlUll~errlents to: 

Robert J. Woods 
INC. 

190 N. Main St. 
MA 01760-2057 

For more information or 
(508) 651-8147. 

contact Ms. Susan 

Upoportumt'v I AJtirm:ati'\,e Action 

RESEARCHER IN BIOMECHANICS 

U.S. 

The National Institutes of Disorders and 
Stroke National Institutes of Health IS 

Sp()fls:onm~ a two year tenure track to advance the 
clinical/research assessment of normal and pajtholl01~lcal 
in the and balance. 

limited to, 
and 

The Biomechanics LaibOl~.at{)ry eqlllP"lJOO with 
tmcKllng system, two 

instrumentatiOla, and software for 
cornplete six aeJgre~-()f-:rrelea()m of and full 

movements. 
Candidates must have post doctoral status and should have 

a in or 
Sciences. Prior 

We a 
Send Curriculum vitae, three letters of ret:en:mce, 

letter your interest to: 

NIH is 

.uUHU.lHJ;;:; 10 Room 6s235 
J. ;:Starlhople, 

Biomechanics Labolrat()ry 
National Institutes of Health 
tlettlesdla, MD. 20892, USA 
Tel: 496-4733 ext 11 



LECTURERS 
School of Human Movement Studies 

Australia. 

eXl,ancSlc,n of its and research 
Movement Studies the Kelvin Grove 

to fill a number of tenurable at the 

movement studies: exercise 
nl<'Ilt't,n!no'v' biomechanics and 

motor control and 
will contribute to and 

programs in 
eXt,et1:ise and research interest. 

related to their 

At)pl:(cants should be active scientists with a commitment 
to a demonstrated 

In(lec,endel1t research program of 
To be as a Senior 

aplPli(;ants should possess doctoral qua1lJtlc.lt1c)fi 
"'AI'''~'''''''''''' accreditation or To be 

aplDOl.ntt:~ as a Lecturer, should have a doctoral or 
master a relevant or 
accreditation or staJnolng, 

Lecturer A$41 000 to A$48 688 pa: Senior Lecturer: 
225 to pa. 

Further lnl'nnmntinn~ 
statements and selection criteria are 

available from the Personnel Ue:palrtmlent tel(;~pn'One + 61 7 864 
3200. For further 
Parker on + 61 7 864 

118/93 
and 

tel,ep110I1le Pro fessor 
+61 7 8643980. 

should quote ref 
evidence of academic 

teacruc.ng evaluations the names, addresses 
tel~;!ptlOnle numbers of three referees. should 

address the selection criteria and reach the Personnel Director 
Inn.1"" ... '''tv of Locked No 2 Red 

1993. ;:smiOKBlg 
bUlldUl1gs or vehicles. 
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OF LOAD AND 
ON BRAKING-AND-ACCELERATING 

VOLUNTARY FOREARM MOVEMENTS 

Nikitas Tsaousidis* 

2H9 

Advisor: Pierre 

The purpose of this was to examine the role of load 
and of the stretch stimulus onset 
I:ml.K1Jt1g-·anid-a,cc~~leJratll1lg forearm movements. 
focused on the effects of these factors on mechanica 
pelrtorman(;e and the reflex of the brachii an( 

brachii. 
A stretch caused the free fall of a wru 

to the elbow flexors of the dominant arm of mah 
SUI'l~~ts. The were warned of the imminent fall of th~ 

and were instructed to brake the movement of the loa( 
and try to move it backward as fast as No 0] 

nrc)vlcled. To test the effect of un~;!XPlecte< 
in the last two trials pelrtolrmt~ 

were released four seconds after tht~ v\"anlln!! 
the usual two seconds in the trials, 
Each was tested with one of three load intensities 

the load increased and when the stretch stimulus was UI:'.H:II.VI:'U, 

The reflex EMG response of the enhanced b) 
increased loads and was reduced The 
data support for the notion of a set OJ 

limited duration in the flexors. The reflex EMG responses 01 
the not affected the 

observed reflex coactivation ~n·H~._~ 
two preparatory sets, 

not affected 

be a poor indicator 
ex}:)erimelLltal task. 

extensors. 
to the increases ill 
but was shown tc 

in this 

*Present address: Biomechanics La.borau)ry 

Park, PA 



WATER AND FLOW AT 
OARBLADE IN ROWING 
Str'6lIlUfllg am Ruderblatt beim KennlrllCilenl) 

Hans 

Biomechanics Laboratj:)ry 
Swiss Federal Institute of 

Doctor of Technical Science 
'nnpl'"Vl'~nT'~' Prof. Dr. T. Dracos, A. 

The of this research was to 
to measure three-dimensional 
oar-blade and to detect its center ofi,ressulre, 
the water flow around the oar-blade 1"Ir,n.ri11I"P·fI 

to test and 

Zurich 

Stiissi 

hYIJotJtleSlS Clon(~ermrig the lift with reference to 

meaSUlflrlg system on the boat was cmnp4:)sed 
of installed transducers and a The measurements 
on the boat were made 2 to 4 test-runs with 15 oarsmen 
from Switzerland and New Zealand. The oarsmen from 
international down to the Swiss middle-class. Each 
run took about two minutes and time. 

In the boat the three components of force and the 
torque were measured 

with a 
arranl~ea in a set-up on the loom of the oar. In order 
to record the horizontal and vertical of the oar a rubber 
band was installed on the of the swiveL The 
horizontal and vertical accelerafion of the boat was measured 

were and stored 
a difference to the usual boat 

was the use of eqluP1)ed oar on 
back-board and about of extra mass 

land data was transferred from the Galta-lOQ:l!er to 
the computer. A comper evaluation of the collected data was 
made an menu-controlled program at the 

This program allows an automatic stroke-detection 
and calculates the vector of the flow as well as the l'Hl,rI .. .""li,f' 

force a mathematical modeL 
The water flow around the oar-blade was made 

mtroclUcmg different colored at the 
water 

rHl1rt!l"lp<;: on the surface of the 
were made 3 

oarsmen. After for about five one stroke 
was filmed within a defined field under and above the water 
level with a camera and with video-camcorders. The 
films and videos were ...... A''''' '"'''''''' means of 
software of the lab,onltOlrv 

With the results of the measurements it was to 
compute the and of the water flow at the oar-
blade water contact. Furthermore, the force vector 

upon the oar-blade and of on the 
blade was determined. It could be shown that the 
errlCH~n(~y in respect to of the oar is the area of 

onnO~!Onal P4:)slt:lOn to the boat. It was also found that the 

ettlcl1enc:y within the first quarter of the stroke 
0.5. From the films and videos it became 
describe the water-flow around the oar. The 

that due to turbulent 
of is not 

hVlrlrr,,1vl'HUTlll" pr()pllllsiion. In (IIU\,uUUll, 

the 

the prulcl]J,aJ 
water. 

One on 
OPTICAL :METHODS IN BIOl\tlECHANICS 

& Westfield 
:!Se]JltelIlber 1993. 

Urulversltv of 

This one is the 
J:h()eIllgulee:rmlg Measurements Technical 

for Strain Measurement association with the Italian 
Association for and the 

series lectures on 
research papers. There will 
discussion and sessions for poster 
included. 

cmnpllse a 
with scientific 

and 
will be 

The aim of the pn~Selt1taUOlt1S is to inform del.eg~ltes 
of the different aspects of tec:hnlq1.1eS with a view to 
their use in new areas. The pn:~sel1taltlmls will be focused on the 

of available and rather 
mtlerpretJihc,n of the results. 

research 
u ............... "'. It will be of 

relevance overview of 
to research students to use 

tec:M1Ql.leS in their work. 
will include pn~Selt1tatlolt1S 

Moire 
measurements. 

Contributions invited for the outlined and other 
relevant within the theme of the Abstracts not 

450 words should be submitted to the 
secretariat the address below 30 June 

For further details contact: 

0232 "'''~'A..J-'' Fax: 661729 



22-23. 1993 
International Biomechanics Centre for 

Sweden. Contact: Gunilla Ekman, 
Center for tH()m'BctlanlCS, Chalmers 
S-412 96, Sweden. Tel: +46-31-7721515; Fax: 
+46-31-7723477. 

June 14-18, 1993 
lEA World Conference on of Materials 
Handlm'i!, Warsaw, Poland. Contact: EMH '93 Secretariat, 
Center for Industrial of Louisville, 
Louisville, KY 40292, USA. Tel: + 1 292-6670; Fax: 

+ 292-7852; E-~,,1ail: marras@CCL2.0hio-state.edu 

June 30-
~YlnpOSl'um on 3-D of Human 
France. Contact: Paul Allard, PhD, 

International on 3-D Analysis 
of Human Movement, Centre de recherche H6pital Sainte­
Justine, 3175 Cote Ste-Catherine, H3T 1 C5, 
Canada. Tel: + Fax: +1(514)345-4801; E­
mail: aissaoui@ere.umontreal.ca 

June 30 - 2, 1993 
IVth International ~ym~)OSlUIn on Simulation in 

Paris France. Contact: B. Landjerit, 
Laboratoire de Hl()mecllanJlque, E.N .S.A.M., 151 Boulevard 
de 75013 Paris, France. Tel & Fax: 
33.1.44.24.63.65. 

4-8,1993 
XIVth the International of 

Faculte de Medicine Pitie-Salpetrie, 
.... "'.11-'."' .. , Paris 13e, France. Congress Office: 

- LS.B. '93, 120, avenue Gambetta, 75020 
Paris, France. Fax: (33-1) 40.31.01.65; Telex: 216911 F. 

9-13, 1993 
First World of Science and Racket 
Merseyside, Contact: Dr Mike Hughes, Centre for 
Sport and Exercise Liverpool Polytechnic, Liverpool 
L33AF, Tel: +051 2073581 ext. 2157. 

of the American of 
"n".!"" .... ~'T" of Iowa, Iowa USA. Contact: 

Vijay K. Goel, PhD, Professor and Chair, Department of 
Biomedical University ofIowa, 1202 Engineering 
tiUJlidlng, Iowa IA 52242-1527, USA. Tel: 319/335-5638; 
Fax: 319/335-3533. 

April 7-9, 1994 
International Conference on Biomedical 

Contact: BME'94 Conference 
Secretariat, c/o Rehabilitation Engineering Centre, Hong Kong 
t'Olvte~chl11C. Hungl1orn, Kowloon, Hong Kong. Tel: 852-766-
7683; Fax: 852-362-4365; E-Mail: PCRIS@HKPCC.HKP.HK. 
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July 10-15, 1994 
Second World of Amsterdam, The 
Netherlands. Congress Office: Biomechanics Institute 
of of PO Box 9101, 6500 
HB The Netherlands. Tel: + 3 Fax: 
+ 31-80-540555. 

Unfortunately space did not allow for the IJUIJ1-",<UJ.UH 

names and addresses of all 40 new members who have 
joined our This will be done due out 
just before the Paris where, you will have 
the opportunity to meet some of these new members. 



151 CALIFORNIA STREET, NEWTON, MA~,SA(-;HU:SE 

TEL (617) 964-2042 FAX (617) 964-6234 

PERFORMANCE TECHNOLOGIES fNC. 

AND ANALOG MOTION MEASUREMENT SYSTEMS 






