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For leasurinq biolecbical cbaraeteristics of il = il(6,cu) and P = P(a, 4 ( W e  I,P -respectively are 
torque, power developed by &lly excited uscle groups driviq a joint, -joint angle, - q l a r  velocity) 
nowadays tbr iwkinetic rthod ir used (Puglevand 1987, Kum ud Uhii 1981, llarsball r t  al. 1989). 
A didvanbgcwr point of this method is the leaourmat range is  restrictel tn about 1/3 of the mxisru 
angular velocity. Moreover our uperiwtr bave proved tbat isokinetic wtion i s  felt by tbe subject as an 
unnatural one. Therefore in our research we bave esployed the isotonic leasurement lethod. 

Isotonic dependencies w = w ( a )  for r axk l  knee extension trials a t  various constant toques vere 
collected for four volunteer subjects us@ a dynammeter which is an improved version of the instrawit 
described elsewhere [Xedzior et al. 1987). Maptive systen of computer control of tbe dynamometer all& for 
isotonic measurement orditions [constant toque resisting the mtion in thc investigated joint] uithin the 
range 0 ad15 rad s-'. For a given subject r a l e  seriu of isotonic measurement wen done imeasing the 
i3posed constant torque by 5 N or so froa d n h  up to rarirn. Eetaen the measmexnts tne sukjeet t m k  
a rest. 

then the isotonic measurements ws $one on the same stand mi with the sane psition1;iq of t3e s-kjec-.. 

Figure 1: Rough results of isotonic and isometric measurements of the h e  pint extensor v x l e  p u p  
( s ~ j e c t  0.0) 
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Pigun 1 gives an aaqle of rasultr collected for one subject - a set of amw of tbe w = w ( i )  type 
&bird for different loads II = ahst and npplemted vith static cbmcteristic II(a) for w = 0 .  TIE 
coordinate syster begins in point M = ONm, A =  180O, w =Orad/s. Angle 1C =180° rsans that tbe limb is N l y  
stretched. 

fhis set of data was approxbted (least square method) using a 3D surface formula shilar to the ZD 
A.V.Bill equation 

vbere: a, b - squan tmtius of angle 6 , I$ - maxim1 static torpua. 

Fiqure 1 presents thn 30 biaacbanical charactarbtic I( , ) obtained on tba basis of rough results shun 
Q Fig. 1. Winq contour lines makes it easier to L M  the course ot tbc surface. The prcqrar processing and 
presenting tbr results of masunrents debmines also 30 depud~ce 

Fig.] sbws sucb characteristics obtained on tbe basis of results presented i n  Fiq .2  
1 
I 

m-a.d) 

Piqure 2: Biomecbanical characteristic M = M(d,w) of the knee joint extensor w l e  group (subject D.D ) .  

--- 
Figure 3: Bio!&?chanical cbuacteristic P = P(d ,w)  of the b e  pint extensor uscle group (subject D.D) 
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a l l m  one t o  read the values of I! or P for required 4 and w 
surf ace. 

and to 

Figure 4: Velocity characte:istics of the h e  joint extensor muscle group for 4 = 150' 

Fig.4. shows a pro ection of tho cross-section of a surface H(d ,q shown in Fig.2 with the plane parallel d to plane N,o ford=150 . I t  i s  a cbaractuistic of tow- angular velocity type . This example allvn one to 
evaluate the discrepancies between the theoretical characteristics and tbe actual ~easmed data. 

The problem of investiqatinq ID characteristics of muscle groups of H ( . * , b )  and P:6, w) is relative>/ 
nev. There are no, so far, comnly accepted or tried procedures of redsuing and interpreting experimental 
results of such investigations. The purpcse of our study was to present a lethod vbicb consist of conducting 
a series of measurewnts of isotonic and isometric characteristics. For sinall load, not exeedq 10 Nn, bigh 
angular velocities of mtion i n  joint q n  be attained. Therefore i t  is possible to determine the course of 
charac:eristics in the ranqe up 15 rad s- and over. That rage of velocity of mtim in joints, very inPoportant 
in so@ disciplines of sp r t s ,  has been so far hardly investigated. 
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