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I. M. Sechenov, who was one of the first to occupy himself with the study of the phytlology of labor pro- 
cesses, showed that for the restoration of muscular work capacity of importance is not o~y the duration, but 
also the character {form) of rest [3]. It has been show~ that the most effective form is the active Form of reg, 
obtained experimentally, and known as tile $echenov phenomenon. The concept of the physinloglcal base, of 
the ~ effect" in raising work capacity is of crucial importance for the rational organization of active 

rest and the'working out of a suitable regime 

It is known chat in pro~uctlon .with the rational organization of rest It is necessary that in the course of  
short breaks the level of work capacity should return to the original l eve l  A su/tableregimenttto established 
that the beginning of each subsequent work period coincides with an optimal degree of restoration in the pre- 
ceding rest period. One may assume that the beginning of the subsequent work period with muscular dynamic 
activity after active rest coincides with the later stage of rest, when thework capaci, ty is. at a relatively high 
level, while with the same dynamic work, but following passive rest, the next work period win be renewed at 
the earlier stage or rest. when the work capacity has not yet been restored. 

M. V. Leinik [1] noted experimentally, that after execution of muscular work during rest. four stages are 
observed, each of which is marked by a different level in the individual lp~ices (muscular power..prefatlgue: 
period, fatigue), with a different ratio between them. It was shown that change in work capacity of the m m -  
cles and in the type of change during work with breaks depends on that stage of rest In which renewal of each 
subsequent work period takes place. In the case when the commencement of muscular activity coincides with 
the first stage of rest, the capacity of work change belongs to the so-called category A; compared with what 
was observed in the pre~ceding work period, mmcular power and prefatlgue period diminish and fatigue In-  
dreases~ ReneWal of work in the second stage determines a category B change in work capacity; muscular 
po','cr and ,.,~,.~r-'; . . . . . .  ...-~ . . . .  ._~,,'tt-- and r__he prefatigue .nertod is reduced. Thus, from the point of view of t~b- 
sequent work capacity,  the second stage of rest is more favorable. The following stage is even more favorable. 
The commhacement of work in thh stage determines category Cchange in the work capacity of the mmeAes: 
the level of  muscular power is the same as in the preceding work. the prehtigue period increases, fatigue dim- 
inishes. Commencement of work coinciding with the  f'mal stage of rest causes a category D change in :work 
capacity: muscular power and fatigue are less, the l~ef~tigue period greater (in comparison with the indtcea 
in the "original e work). 

Method of Investigation 

Measurement of the work capacity of the mmcles was conducted by a tracing on Lnergograph. In the fast 
series, the subject~ performed work with the right hand to complete exhaustion with a load of 2 kg for wome~  
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and 3 kg for men. The work was carried out to the accompaniment of the noise of a metronome at the rat�9 of  
one beat a second. I~. the process of muscular activity, after separate periods of work, two minute breaks w**e 
arranged, of which the first two were passive and the following ones active (with a load in the left hand of I kg  
for women, and 2 kg for men). The observations were conducted on a group of students (63 m all, 36 me~, and 
27 women). 

In the second series, the sttbje.r performed work with the right hand for one minute with a 3 kg loaeL 
Periods of work were separated by break, of two minutes/ in some tests passive, and in others active 0dt~ a 
bad  of 2 kg in the left hand). In each test the periods of work and zest were alternated four times. A l t o g ~ e r  
42 investigatiom were conducted on eight students aged from 22 to 30. 

Comparison and analysis of the results of this series wdre carried out according to the method worked oat in 
the la~oratory for the study of muscular activity of the Kiev Institute of Industrial Health and Indmtrial ~ s e  
[2]. With this, were determined: 1) muscular power (according to the average height of the rnyogramt In rr~iUl- 
meters)! 2) prefatigue period(according to duration In seconds); 3) degree of fatigue (in percentages), b'~2 ~ com- 
paring the indices indicated in the "original" work with those of the proceeding work, different t)~e.t of cb~xt~g,v 
in muscular work capacity were determined (A, B, C and D, according to M. V. Letrdk [2] enabling one t~ ~glge 
in which stage of rest each subsequent work period was renewed. 

Resu l t s  o f  I n v e s t i g a t i o n s  

In the first series of experiments it was established that with comparativelylong, dynamic workin 
ditiom of uniform ahematiou of active and passive rest breaks equal in duration, different variants of c h a ~ e  in 
muscular work capacity are observed (Fig. 1). The presence of these variants may indicate In particular that 
the subsequent renewal of activity in relation to this or that condition (degree of previous fatigue, degree r 
training, original functional state of the motor analyzer,, etc.) coincides with different stages of rest. Hettgm 
the different degree of restoration of work capacity obs-_.rved during *.he ~ubsequent work. 

The findings set out in Fig. 1 show that even with the presence of some varian.ts in  change of work c a ~ c t t y  
of the muscles, the latter, as a role (in 55 out of 63 subjects), after ~mtive r~-t is higher than" after the 
rest. Apparently, the form of rest is one of the conditiom determining the renewal of the subseqae.at ac t i v i~  in 
the corresponding period (stage) of rest. The question as to which stages of rest in which eac~ s t a g  ~work 
period is renewed in the dynamic activity process following breaks, was especially studied in the second ~ r  
of experiments. 

Generalization and analysis of the findings showed that the ratic~ of the indices which we took as e . z i ~  
characterizing the wor k capacity of the muscles, as a rule, after active rest differed from those after pas~vt  
rest. The character of the changes of these ratios enables one in the main to place in categories B and C 
work ca.,Tied out after active rest, the first category of which is disthagu~shed by a higher (in comparison w~h the 
preceding work) levea of  musc~ar power, the second category by an increase in the magnitude of the p r v ~ g u r  
period and a reduction in thd~egree of fatigue. In other words, after the breaks with active rest, "favora-~'~L~ " 
types of changes in the work capacity of  the muscles are seen .  At the same ~ n e  after breaks with a passive rests- 
the change in work capacity, as a nile, takes place in line with the "unfav0rable" category A, with an i~x~.ase 
in fatigue, a lessening of  mmcular power and a decrease of the pref~ttgue period (Fig. 2). 

It is significant that,'eve.n in tho~e individual case (G out of 22) in which, after active rest, work c a p ~ t y  of 
category A was observed, the indices of muscular power and the prehtigue period were highed than w i ~  
same category of change in work o p a c i t y  after passive rest. The indices of the degree of restoration of  work 
capacity were a~o hi#er. 

The table includes as an cxamp~ie the indices of the first two p~riods of work, with breaks for lm.sttv~t ~ d  
active rest in the subject T (category A change in work capacity). 

Thus, analysis of the types of ch~mge in muscular work capad.ty after active rest aUows one to c o m i ~ r  that 
the commencement of eachsucceediag work generally coincides with a later (favorable for the subs~ff,..',e~r .ffe.~t) 
stage of rest. At the same time, after rest of the same duration, the commencement of each alternating ~ r k ,  
judged by  category of change in wor~: capacity, coincides with earHe.r 0ess favorable for the ruhsequent e ~ )  
stage of rear. 
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Character of th~ chan~e |~ ~ t  capacity ~ tdt~ ,, ~r 

Work capacltv after break~ of active " ~W_ ~ ----- ~ - -  
re~ exceeds forilzinal' work caoach-v ~ _ _ ~  .~:~ . . . . . . .  ~ ~ "  

�9 Uom of oasslvr rest. ~ ~-~,,.,,~,,v..,x~.. . ~.,.~ 
Work capacity after breaks of active ~:~ . ~ ~,# , , a  

=~ r t  re s~ less.-than"ori~inal' ca~a~i~ but ~ ~ "~-,.--~, 
~'~_ htgn.er tb~n work ~aoacltv'aft~'fr~tet. . 

=tt Work cavacltvdiminishes after breaks , ~  r : 
~ 8  both of , c t ~ . n d - p . s s l v e  rest, ~ 

[] .t a 

Fig. 1. Change in work capacity of muscles (in seconds) in the process of dynamic work 
with two minute breaks for passive and active rest. 
1) Original work capacity; 2) work capacity after passive rest; 3) work capacity after. 
active rest. 

i . J l t  d # ILl #, 

Fig. 2. Change in indices of work capacity of muscles after individual breaks in relation. 
to the indices in each preceding period of work: I )  after pa~ve  rest~ H) after active 
rest, 
A, B) Type of changes in work capacity, i telow- die co~esix~ading ergograrm. 

Consequently, with the same duration of breaks, but with different forms of rest (active, passive) diHereat 
time intervals are necessary during which rest takes place through Individual stages, In other words, for the 
completion of the individual stages of rest with active breaks, less time is :required than with breaks of pa,stlvt 
rest. This suggests that the speed of the course of the restorative precedes with active rest is comiderably h i g h ~  
than with passive rest - naturally within specific bounds, limited by known conditions of activity (dttrattdn, in- 
tensity, degree of developing exhaustion, etc.). Apparent con~rmation of :~e latter it found in cases whexe tim 
"$echenov effect', of  the increase in work cap~i ty  does not manifest itself.,* which also coincides with the 

"----~The second communication is devoted to the clarification of  this qm~,~on. 



point of view ofG. V. Fotbort concerning the physiological basis or the phenomenon considered [4]. 

Change in the Indices of Work Capacity of Muscles and its Degree of Restoration after Passive and Active Rest 
in Subject T 

Index of Work Capacity 

Muscular power (in ram) . . . .  " . . . . . . . . . . . . . . .  
Pref~tlgue period (in seconds) . . . . . . . . . . . . . . .  
Degree of fatigue (in percentage) . . . . . . . . . . . . . .  
Degree of t~toration of mmcular power (in per- 

centage) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Degree of restoration of the value of prefatigue period 

On percentage) . . . . . . . . . . . . . . . . . . . . . . . .  
Degree of restoration of work capacity according to 

amount of work perfoimed (in percentage) . . . . . . .  

Work with pauive" re, t 

Orl~.a~ Second 

44 40 
33.'I 20,6 
43 48 

Work with active rest 

Original Second 

44 43 
30.3 22.5 
45.5 50 

91 

61 

85 

't5 

9'/ 

The results of the investigations allow one to conddet that, given rational organization of acHve rest, the 
types of change in work capacity cam be used along with other ph)'slol0g/cal indicat/ons as one of "-he criteria 
for estimating the effectiveness of test. 
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