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Techniques of cbinese shooters bave hen improvinq in recent years, but the chinese level s t i l l  falis sow 
short of the wrl l  level. The purpose of this study was to investigate techniques of three cbinese elite 
shooters in the rapid f i re  pistol event. They were reasured by the Selspt I1 system durinq 2 1  rapid fire 
sequences of five shots per string. Por each sbwter, three of the strings were fired vith an 8-second tire 
l i i t ;  two strings had a 6-second limit and t.+o strings had a 4-second linit.  Pour leDs were attached on the 
muscle, the rear of n u d e ,  the centre of the riqht elbv joint and t h  centre of the riqht shoulder joint. 
Qmplinq frequercy was 5GEz, raw data wre transformed and Kilm filtered on the PDPll/71 c q u t e r ,  cut-off 
f repncy was BHt. Three d i ~ n s i o ~ l  data and graphics were obtained. 

Lifrinq cchacteristics, firinq rhythm of each string, mving rifle characteristics and recoil and recovery 
cf the mcscie were analyzed, the timing sequences a& hold an position vere analyzed. Chinese techniques wre 
ccnpred v i t  techniques for East Gemny md irSSR. Chinese shooten shoved tk firinq rhy?hm of .xi:cr~ 
ac#:e!erati~ns vnen they fired in the string :or five shots, 'fiere were differences of three shooters' firing 
r?.yt,hn in tuee kiwis of tipe limit qroufs. In t5e time of liftinq to first shot and the time elapsed t i  fire 
each oi the five shots, times of the chinese shooters vere shorter thzn rims of USSR's shooters. Comp~reo to  
foreign elite shooter;, the Chinese sbwters showed that their speed o: lifting bas biqher, but the tine of 
aiaing before first shot ns longer. I t  was foucd t k t  the muscle recoiled larqer and the recovery t im sf 
ri::es iiere shorter. 

I t  was relative to the grip force and the te~sion of the bold am nuscles, so i t  coald be an importint 
index o: tccPnica! evaluation. 

This ppr ,  hovever, focuses Lpn pr i l~ r i ly  the analysis of the l i f t i y  characteristics, the firinq rbjZh 
and pt tern,  as well as upon the ccwrison vith the foreign counterparts. 

In the light. of the pistols rapid firinq characteristics, ve have carried out a t i w  phase / inter~al  
analysis of each string over a e  s h t e r s '  complete ?ethnical movements in an attenpt to find out the pistol 
iiiting t l w ,  the interriittently distributed t k s  of the five shots and the total tipe of each string. The 
mvexnts of d strinq, as shom i n  Fig. i ('s' stands for shootinq p i n t ) ,  fall into t!e follovinq staqes: fros 
t$i! 1if:inq to aininq (To), fron aiming to the first target (TI ) ,  from the first to the second (TZ), frss t?e 
~ c c n d  to the third ( T I ) ,   fro^ the third to t'.e fourth (TI), fro0 the fourth to the fifth IT5) ,  fron the fifth * to pctrinq dovn the gun IT6) .  
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Figure 1: Time Phases /Interval of Shooting Ibvepents/ 

The data of three Cbinese sbooters are bereby listed along with tb~se of the East G e m  sbooter Ueffer, 
vhich vere extracted from [ 2 ] .  

TABLE 1 :mug 'I-. IWWS :si 6-. ~ U W I  ' 1 1  '1%. IUIW !*I 
Averaye Times of P i r i q  Segments 2: jcc- nus I ~ I  ~i :*t- W ~ I B Y ~ ;  LI I*!- 

8 5 0.3ol:.:o 3.11 '1.1: 9.91 :o.9$ '0.16 ;o.9: 0.6410.ll 0.13 j0.M , 
' R 1!.:4~l.2 L.26 ,O.?: ,0,64 :I.:& 0.11 ,0.58 !0.8410.b0 !O.M '0.41 I 

I 5.71 il.3l!l.:l 1.31 11.96 '1.51 '2.11 ,;,54 !1,53 ,L.l8ll.:8 ~1.11 11.27 ! 

' 1: IO.l9li.]1 L.L9 'I.:! 0.90 iO.ll ,0.95 .O.fl 0.5910.0 /O.W j0.61 I 
f: \0.311l.~3 '1.17 ;1.;1 0.11 '0.36 '1.18 '0.94 10.5410.5b iB.34 10.58 

! :I 10,1110.94 '1.11 i1.11 10.0 10.11 ,O.*I i0.91 /O.S>~P.O 10.~1 10.1~ / ' n i0.871o.31 1.39 1.12 io.11 '0.71 !o.i] 80.91 ,o.wo.5o 10.41 !o.u i 

/ :5 !0.32:1.:5 2.49 '0.51 '0.42 !:.>1 ;0.31 '0.51 i0.4110.19 10.41 !0.47 

Note: To RanS I b v m t  from the pistol lifting to aiming 
'1 : ' aiming to shot 1 ' ' shot 1 to shot l :: ' ' "hot 2 to shot 3 

1 4  ' ' shot 3 to shot 4 

TS : ' ' s b t  4 to shot 5 

7 6  ' s b t  5 to puttinq down tbe pistol 
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I. Characteristics of the mveawts fron pistol liftfng to tbe first target 

He a 1  see from the &ve table that compared with our shooters, technically Heffer is  fairly slow at the 
mvement (1) froa pistol lifting to aiming, but quite quick at the mvement (2 )  from airtng to the first target; 
whereas the Chinese shcoters are just vice v w .  Viewing the motional .echanisl, a svift lifting prcduces 
a stronger iwth u,wn the an. For tbe p of fast bmobilizbg the pistol and ensuriiq the accurate 

* a i w  direction, it d m n i s  th upper an and the sboulder deltoid m ~ l e s  to exercise a braking mrent of 
force, this being doubtlessly a to@ subject to the mtrol power of the b e l e s  concerned. In practice, the 
lack of sufficient nrscukr control often eff& an inefficiency of tlb? pistol's pint& to tbf aiming area, 
vastkg long time in aim& adjustpent. 

* 

TABLE 2 
I d t i c  Data for Pistol Lifting 

4 krq Cdq I 0.93 i 48.8 1 51.5 1 731.5 I 111.5  11660.2 

Zkdw X l X d o r q  0.93 / 52.! 55.3 / 7511.1 / 1 2 0 . 1  1716.9 
I -- 

LI Zha?qql 1 0.81  1 56.1 i 61.: / 859.9 1 141.9  11168.1 / 

Not?: *en refers to the aqle between the pistol vertical 
axis and tte horizontal plane XOY 

'TVrefers ta the time froa the start of lifting pistol 
t o  rmching the horizontal level 

@Ye refers to the amplar velocity of 4 
'V2* refers t o  the displacement velocity of nuzzle i n  

direction Z 

The pistol r t ~ i d  shwting is restricted by ti%? i n  L?e amah. Bov to mke the best of the alloved tiw for is 
a decisive skill to accoqiish a sharp skootirq. Therefore, the serial mvements of qun liftinq, aiming and the 
first firing are none rather than high techniques of  this nature, especially in the (-second limit shooting. The 
pisrol mcving tendency is verticai fraa the lifting to the first tdrqet shooting, and then horizontal fron the , second to the fifth shootinq. The pmpr oprratlon cf the vertical wvmnts henceforth affects the follovinq 
four shots drastically. Table I1 drmnstrates the three Chinese shooters1 pistol lifting data of sport sciexe. 
ae i r  upper am moving angles share a h igh  similarity from standby position to the conpletion of the lifting, 
reqardless of the three tire-limit groups tbey shoot. This w e s t s  that the mveaents of the masters kar much 
rese&!ance, altbouqii they st i l l  vary sonebhat in the winuo rate and tbe rate of the angular displacement, as 

J vell i.n the average nuzzle !inear velocity Lr the direction Z and the maxinun speed. The liftinq time of the 
Saviet shavshoaters usually ranqes betueen 0.8-0.9 second, vhile that of the Chinese ones is close to this 
tinespan from 8.94 - 1.60 i n  three groups of rhaoting. If judqinq by the time used upon the movements from 
liftinq to  the first shct, the Chinerr s b t i r s  consw less time, namely 1.43 -2.07 second as compared via 
C;viets, i.?. i.51-2.30 seconds. (Tab. 111). 
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XI. !be Tim? Rae A~lysis of tbe Pisst to Fifth Firing 

IP every strtriog, a reasouible the division for each BhOt is a key technique in rapid shooting. BE highly 
trained .astcn present a rbythaic w m m t  of a d f o n  &on or even aoceleratioa in tbe &ole proces8 of 

. 
every string. Basically, the khineDe and tbe Soviet firers &at in evea acceleration, as in Table 111, t b q h  
the former are faster in tbe &eration. 

TABLE 3 
comparison Average for Firing Chinese and Soviet 

The shooting rhythm has an affinity with shooters' sense of time. For this reason, the East Germany and the 
Soviet Union place emphasis on the training of this aspect. Their endeavours turn out to be quite fruitful in 
that they are capable of keeping an advanced world level in this sport. 

Table 111. The ~llZZle l l o t i o ~ l  Pattern and the Tire  of Post-shootiw Recovery 

The recoil of the shooting pistol is ~ 0 n d i t i 0 ~ 1  with several factors, such as the gun desiy, amnmition, 
the gripping strength at  the e o m t  of firirq, and the tension i n  the upper arm and shoulder deltoid euscles. 
A pouerful grip and ~uscular strain maintains a sarall nuzzle displacement; nevertheless too strong grip ray 3 

impair the cmrd i~ t ion  of the pavement a t  different parts of body. R small pistol displacement can determine 
a .ore concentrated area of ptential igpact, hence a more ideal result frequently. To a certain extent, the 
height of remil reflects the qrippinq strength and tbe degree of the r~lscular tension upon the am. Table IV 
here shows tbe vertical nuzzle recoil and recovery tine of the Cbinese shooters. Pros the table, w are amre 
tbat nr, Lils pistol nuzzle recoils the most, but recovers the fastest: Wr. Henq's eases are just opposite. The 
illustration enables us t o  discover such fact that the mre violently the nuzzle reacts, the sooner i t  i s  
restored. As a latter of fact, the tvo chief Variables of the gripping strerqth and the muscular strain of the 
pistol-boldiq a n  are clavfy related to the tir of pistol recovery. 
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TABLE 4 
Indexes of Nuzzle Recoil and its Recovery 

Note: Z refers to vertical displacement of the muzzle recoil 
T refers t:, the recovery tine of the muzzle recoil 

(-sac 

s 

Nov thdt a firing produces muzzle kickback, i t  naturally influences the shiftinq to t ,e  next t q e t  and the 
t i 2  of its aining. So the length of time spent u p n  the post-shoot& recovery o: t?e PI brings ce:tr::! 
effects cn t>e stmtinq score. Table V is a coprison of the recoverf tire data tetieen the 5inese acd t.?e 
3viet  shooters. 

In short, t?e muzzle recoil height and the pst-shwtiqg recover1 ti% should h i;idexes to t c a i u a t e  t:e 
techiques of a shooter. 

TABLE 5 
Means of Xuzzle's Recover( Time in 10 Rinqs 

N.G. 

Z.X. 
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CONCLOSION 
1. 1Be shooting ryhthr of the Chinese shooters dewnstrates an acceleration in the whole sequences of the 

rapid sbwtinq, despite tbat there still exist some distinctions fro= person to Fenon. They take less tise on • 

the mvaamts froa tbe IiftiDg to tbe first firing, and on the interval of targets shooting as oppcsed to the 
Russian shootas. 

2. Tbe Chinese shooten lift the pistol faster, but a h  and fire slow. Sawtines they even have t o  make 
a pause to the pistol. 

3. fbe recoil height of the mule has sowthing to do vitb the recovery t k  of the gw. That is to say, 
vitbin certain muzzle recoil area, a greater reaction my My favorable to a quicker gun recovery. This 
circumstance is closely relaw t o  the grippin] strength and tbe collective mculu  strain of the gun-hold* 
am. These techniques can be emgroyed to serve as the technique evalcatiq indexes. 

1. RENLI M . Y . :  Teachinq wtkds of shooting. 
2 .  UWER D. : Rapid fire pistol ciceaacographicai analysis, shooting sprte science research m ! q r a ~ h y .  
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