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Karate is lore than a thousand years old, Hartial lut consisting of kicks, punches and strikes. The 
participants - #karatelasn - steadily nde it perfect, &roved itsi lotions , so karate could kernme 
competitive. llending the lovesents, acpuirinq new ewperienc~ and increasinq efficiency are very important 
factors for all.  Such is the case for karate, as well. m a t e  specialists have issued m y  karate-bwks 
recording tbeir erperienm, but these are aissing the biosecbanical attitude. 

mmUL m N D O  
There are alnys statistics presented in Xyokilshin Mrate Mrld Chanpionships, vhich are the mst 

frequently ard mst efficiently applied to fighting mvements /Sterkovitz 1984/. Be determined the tM mst 
coutwn used fighting techniques, the 'washi geri gedan' /circular kick against the thigh/ and the "seiken 
tsuki chudan' /straight p c h  p i n t i q  to the tnmk. This last but rot the ledst technique can h vell recorded 
and evaluated from tw-dimensional mtion pictures. 

In the present study the straight punch a s  acbieved in the air fron a stable fighting position vith back 
hard by a lrd b n  f l .  I. hungarian/ and tvo 5th Can 1A.I. hqarian and 8. C. Eqlish/ karate rasters. Some of 
t!eir competition results: B.C.: European chanpion two t i e ,  World cFdmpionships 8th and 5th placed. B.I. : 
ilungarian cihmpioo six times, E u o p  3rd placed in fighting. A.I. has m siqnifficdnt result. 

babuation of Povecents examined the center of qravity of the fist. Tbt is t o  say because tkle strikisq 
right am's  :is: represents the efficiency of tbe '&te body tdinq part in tbe punch. Farate mvenenh can be 
divi5ed ints more parts Wn other sport-mvenents. F~alluatinq & wvexnts. conpring th, and adjusting tke 
faults i s  easier in this my. Establishing the phases I focused on Ihe moveents of the fist of the striking 
a i i  . 

We took the mtion picture by the m n s  of an ECLAIRE 16 rm caeca: artificial light /6000 ?I; re5dclution 
75 Az: distance 2 0 ~ .  The objective of the camera ias placed 1.2 1 above the ground. Co-ordinates were recorded 
by NXC b!f-automatic motion-mlgser. Calculatim e r e  achieved by the means of Ian PC Computer fprqraxi made 
bjr L. Toll/. 

In t l i s  pper I focused on We Karate punch5 and the the time a punch be acbieved. Some investiqatxs who 
bve studied this area are Eigerton and Miller in Canada /1973/. Eramintion was perforJed in the stroboscope 
W of the #.?.I. by the m n s  of Chi Bang B i  (3th Dan great-master). The straight punch ias achieved during 
3.3:s p a r u t  1534/. Conditions of the experience or tbe conditions of the punch vere not fully descrikd: fro3 
h a t  kind of position vas the punch achieved, by front hand /oi/, or back hdnd /qyaku/; in the air or against 
tdrget surface; what uas the p w s e  of tbe punch etc. b m t ' s  bwk didn t mention Killer's exprience *ether 
this very short 3.33s vas the period of the full punch or only the punch-out tine /the a n  stretching forsad/. 
Ihe protlen is that the literature dealing with Karate doesn't distinguish phases in each techniques. 
Establishinq phases !bikes the examintion more exact ark standard, coaparirq the techniques is then easier, 
sirilar to other sport-wvements, *ere these are described. That's vhy the karate-techniques /straight 
kick-me geri: straight pmch - seiken tsuki chudan: exanined by w ;  was divided into phases. The mesent 
- phases of the kicking leg were detemined p r d o s i  1384: Bardosi-Nagy 1987/ as t!!e kick is moving: preparing 
- real kick - contact phase - drawing back - return back to the original position. k to the straight punch the 
phases are: pre~aring - punch out /real punch/ - contact time /contact phases/ - dravirq back. 

Preparinq phase: 
Hovemint right, after the fundamental rest stable position achieved by the karateka preparing the real 

punch out, until i t ' s  bginning; /the center of qravity of the f i s t  begins t o  love forvard in the d i x t i o n  of 
the attack/. 
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RuKh art: 
&ieved by the lmrcateka tovard his fictiors or real target paint: the phase is sham by the p h b q  am 

/the punchby fist/ mvbq forwrd until the stretchiiq of ttu? a n  is coqlete. 

Contact pbase: 
The pmching arm i s  strntmed out in front of the body or in to& vith tbe target surface. 

maving back: 
Sm of the mve~ents fm tis stretched out pxition to tbe fudmntal origina: flgbting position. 

In our present researcb f8e physical facilities of the tested lbsten of mate vere disslnilar from one 
another. hhrer-index: 1.1.: 1.33 0.1.: 1,40 E.C.: 1,48. Lo our pr-t three cases - the case of the three 
straight pcmcbes achieved by OL llasten - you can see significant d i f femm vith regard to the co~plete e y  
and the necessary time to perfom the punch by the center of gravity of the fist. Searching the phases reveals 
these differ- as seen in Figure 1. 

Figure 1: 

a s  I t ]  3 4 . 5  O . ?  , 
Preparing 
phase I ~t 11) 58.9  1.1 11.1 

Out ( t )  d t l t ) l  19.0  2 7 . 1  

-- 
A s  I t ]  - - 

C c n t x t  
phase I ~ t ( t )  - - 
- 

In Figure 1 striking tbe eye is  the contact phase here paraneters'are not recorded. It dws not mean that this 
pbase does not exist, the reason is that the contact phase is shorter than 0.013s and thus missed by saaplirq at 
75 Ez. Presentation of this is ilnportant as i t  concerns tbe wble systea. After all punches against target - 
surface this phase vas well reqistered /Bardosi,l984/. 
In two cases siqnifiwt dispropartim wre deterained t o  prejudice each phase. A.I.'s preparing phase took too 
nwh time from the whole mvemt's time, sinilarly the prejudice of B.I.'s dispropartioned the time dravinq 
back phase. 4 

ReSJLTS 
After the evaluation of straight punches Iseiken tsuki chudan/ froa pbase t o  phase I present the three sort 

of prforrance separated by rans of diagrams. Seqwnce of diagrams is the same i n  the all three uses. 
At first you can see the gmi3ern of the center of gravity of striking fist /Pi+ 2,5,8/ dram by the computer. 
Ibe fist  in the origin state is put &vn as the origin /O.Q/. Ths preparinq and punch-out phase are sborn by the 
sign *>', the pattern prefond by the center of gravity of the fist during the dravinq-back pbase is shorn by 
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the sign 9,'. Diagrams can be seen in the second place of the sequ~ce p i g  3,6,9/ . Calibratians and captions 
on the time-axis /horizontal line/ represent the pictures follovinq each other on the film. Taking the f i h  a t  
the rate of 75 Bz, produces a time betveen each picture of 0.013s. Sign I presents the period of the preparing 
pbase, sign 11 sbovs the p&-out pbase and the draw-back phase is sign 111. 

A t  last you EM see Ule acceleration-tine diagrar; /Pig 4,7,10/, &re tbe calibration on the horizontal 
line is the same as above. 

A.1 seiken tsuki chudan 
y =/ 

Piqure 2: 
Path of the center of gravity of the fist./A.I./ 

Piqure 3: Velocity-time diagram. /A.I./ 
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figure 4:  Acceleration-time diagram /!.I./ 

In the case of A.1.l~ 'straight punchm the center of gravity of the fist passed altogether 2.421 r / 
4 phases/ during 0.754s. Searching P i p e  2 you my rightly ask it is a straight punch? As the Japan 
deteKXi~ti0n says: pushing punch tovard the tmk of the M y  by fist /seiken buki chudan/. This technique 
should approach - on k s i c  level - the straight line as shorn in Piq.5. Our searchirq represents that the 
tpdu l ips  formed by individuai differences from the ideal. A . I . ' s  center of gravity of f is t  - after 
a relatively long preparing phase - reached the highest mmntary velocity v ( t )  = 11.81 m/s piq.3/ among t!!e 
three examined p e r m .  Ibe striking am follovinq the naxim mpentary speed is i n  the stretcned out position 
after already 0,026s p ig .  41. 

B. I seiken tsuki chudan 

3.1 - 
I 
I 1.1 9.: 8.3 8.4 8 .3  a .8  e .?  

Figure 5: Path of the center of gravity of the fist /B.I./ 
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Figure 6: Velocity-the diagram /B.I./ 

Figure 7: Acceleration-tine diagram /B.I./ 

In the case of B.I.9 'straight punch8 the center of gravity of the fist passed 1.635 n in 0.481 s. The 
center of gravity of his fist during the total pwh and during the punch out phase passed the shortest distance 
/s=0.715 a/ froa the initial position to the terminal position. The center of gravity of his fist reached the 
highest mmtary velacity v(t)=10.64 n/s /Fiq.6/ 0.039 s More the stretching the arm out. You can see the 
mst extreme p r a t e r s  in the changes of the sped of the center of gravity of his fist both in punch-out and 
draving-back phase. 
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~c~ seiken tsuki chudan 

P:Ture 3:  Path of tbe center of gravity of the fist F.C.1 
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ii Ja k re i s  w 55 4 

Figure 9: velocity-tine /B.c./ 
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Figure 10: hleraticn-time diagrao /B.C./ 

In the case of E.C.'s 'straight punch' the center of gravity of his fist passed altqetber 1.971 n during 
0.761 s. In the preparing phase be drops his fist and fron this position be mves it tovard it's target a:onq an 
ascending line /Fig.ll/. the drawing-back phase appr0acheS the straight line in the best way. Bis n a x h  
mmentary sped vas v(t)=Y.07 n/s /Pig.9/. 

SJKHARY 
These mearched K8rat.e punches are the wst frequently applied and most efficient techniques us& in 

fighting. These techniques are achieved in very short t i r  and sbow significant individual variances, 
nevertheless one can find mre sinilarity at the same time. These sinilar fparks PcLe it possible ts divide tk 
Karate punch into phases ard thus make the evaluation easier. 

After a!l tbese tests further questions arise, hoiiever the answers to tbes are too hard amor9 the bad 
hungarian technical circumstmes. 
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