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NOVEL METHOD OF REALlZlNG 

THE OPTlMAL TRANSMlSSlON OF 

THE CRANK．AND．ROCKER 

MECHANlSM DESlGN 

Abstract：A novel method of realizing the optimal transmission of the crank—and—rocker mechan ism is 

presented．The optimal combination design is made by fmding the related optima l transmi ssion pa— 

rameters．Th e diagram of the optimal transmi ssion is drawn．In the diagram．the relation am ong mil1i． 

mum tran smission angle，the coe伍 cient of travel speed variation，the oscillating angle of the rocker 

an d the length of the bars is shown ，concisely,conveniently an d directly．The methOd Dossesses the 

main characteristic．Th at it is to achieve the optimal transmi ssion parameters under the transmi ssion 

an gle by directly choosing in the diagram,according to the given requirements．111e characteristics of 

the mechan ical transmi ssion can be improved to gain the optimal transmi ssion effect by the method． 

Especially,the method is simple and convenient in practical use． 

Kev words：Crank—and—rocker mechanism Optimal transmi ssion angle 

Coeffi cient oftravel speed variation 

By conventional method of the crank—and．rocker design．it is 

very di衔cult to realize the optimal combination between the 

various parameters for optimal transmission．The figure．table 

design method introduced in this paDer can help achieve this goa1． 

With given conditions．we can ．by only consulting the designing 

figures and tables，get the relations betw een every parameter and 

another of the designed crank ．and．rocker mechan ism．Thus the 

optimal transmi ssion can be realized． 

Th e concerned design ing theory and method．as well as the 

real cases of its application will be introduced later respectively． 

1 ES1 ABLISHM ENT oF DIAGRAM  FoR 

oPTIM AL TRANSI SSIoN DESIGN 

It is always one of the most important indexes that designers 

pursue to improve the efficiency and property of the transmission． 

The crank—an d．rocker mechanism is widely used in the mechan i- 

cal transmission．How to improve work ability and reduce unne— 

cessary power losses is directly related to the coefficient of travel 

speed variation，the oscillating angle of the rocker and the ratio of 

the crank and rocker．The reasonable combination of these 

param eters takes an important effect on tlle efficiency and prop— 

erty of the mechanism．which mainly indicates in tlle evaluation 

of the minimum tran smission angle． 

The aim realizing the optimal tran smission of the mechanism 

is how to find the maximum of tlle minimum transmission angle． 

The design parameters are reasonably combined by the methOd Of 

lessening constraints gradually and optimi zing separately．Conse- 

quently,the complete constraint field realizing the optimal trans． 

mission is established． 

Th e following steps are taken in the usual design method． 

Firstly,the initial values of the length of rocker，3 and the oscil— 

lating angle of rocker are given．Then thevalue ofthe coeffi— 

cient of travel speed variation K is chosen in the permitted range． 

Meanwhile，the coordinate of the fixed hinge of crank  A possibly 

realized is calculated corresponding to value K． 

1．1 Length of bars ofcrank and rocker mechanism 

As shown in Fig．1，left arc G is the perm itted field ofpoint 
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A．Th e coordinates of point A are chosen by small step from point 

topointG． 

Fig．1 Position ofpoint A 

The coordinates ofpoint A are 

Y =Y 2一ho 

xA ：厩  (2) 
where h0，the step， is increased by small increment within 

range(0dY)．If the smaller the chosen step is，the higher the com- 
putational precision will be．R is the radius of the design circle．d is 

thedistancefrom toG． 

= c。s詈+[2Rc。sc詈一 一 ]c。s詈 c 
Calculating the length of arc ACl and AC2，the length of the 

bars ofthe mechan ism corresponding to point A is obtainedt’' ． 

1．2 Minimum transmission angle 7rm|- 

Minimum  transmission angle ．n(see Fig．2)is determined by 
the equations【3】 

cos in 

cos m“ 

+g一(，4一 ) 
212l3 

+， (，4+『1) 

= 180。一 

where Ii——Lengtl1 of crank(mm) 

『2——Length of connecting bar(mm) 
，3——Length of rocker(ram) 

— — Length ofmachine frame(ram) 

(4) 

(5) 

(6) 
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Fig．2 Position ofminimum angle oftransmission 

Firstly,we choose minimum comparing 。 with mm．And 

then we record all砌 ueS of greater than or equal to 40。and 

choose the maximum of them． 

Secondly,we find the maximum of i corresponding to any 

oscillating angle which is chosen by small step in the permitted 

range(maximum  of i is different with the coefficient oftravel 
speed variation ． 

Finally,we chan ge the length of rocker 13 by small step simi- 

laxly．Thus we may obtain the maximum of i corresponding to 

the different length ofbars，different oscillating angle and the 

coeffi cient oftravel speed variation K． 

Fig．3 is accomplished from Table for the purpose ofdiagram 

design． 

Length ratio'／／(／3It1) 

Fig．3 Figure ofthe optimal d~ign 

Table Part of computational value 

9。 

K=I．182(o=15。) 

(。) j ／(。) ll／mm ／mm 6／mm 14／ram 

Itisworthpointing outthatwhateverthelengthofrocker13is 

evaluated，the location that the max imum  of arises is only 

related to the ratio ofthe length of rocker and the length ofma- 

chine frame 13／14，while independent of l3． 

2．1 Realizing the optimal transmission design given the 

coefficient of travel speed variation and the maximum 

oscillating angle of the rocker 

Th edesign procedureis asfollows． 

(1)According to given K and ，taken account to the for- 

mula 

=  ×l80。 (7) 
+1 一 

the exffeme included angle 0 is found．Th e corresponding ratio of 

the length ofbaxs l 4 is obtained consulting Fig．3． 

(21 Chosen the length of rocker according to the work re- 

quirement,the len劬 of the machine frame is obtained from the 

ratiol3nI． 

f31 Choose the centre offixed hinge D as the vertex axbitrax- 

ily,an d plot an isosceles triangle，the side of which is equal to the 

length of rocker 13(see Fig．4)，and ZClD ： Then plot C J- 

Cl ，drawCl̂‘andmakeangle C2ClN--90。一 Thusthepointof 
intersection of C,M an d C．N is gained．Finally,draw the circum— 

circle oftriangle△尸C C1． 

Fig．4 Case illustration 

(4)Plot an arc with point D as the centre ofthe circle，14 as 

the radius．The arc intersections arc C2G at pointA．PointA isjust 
the centre ofthe fixed hinge ofthe crank． 

Th erefore，from thelength ofthe crank 

，。=(AC,一AC2)／2 (8) 
an d the length ofthe connecting bar 

，2=ACi一，l (9) 

we will obtain the crank and rocker mechanism consisted of fI，f2， 

13，and f4 Thus the optimal transmission property is realized under 
given conditions． 

2．2 Realizing the optimal transmission design given the 

length of the rocker(or the length of the machine flame) 
and the coeffi cient of travel speed vadation 

Wetakethefollowing steps． 

(1)The appropriate ratio ofthe bars 13／t,can be chosen ac— 

cording to given Furtherm ore．we find the length ofmachine 

frame t,(the length ofrocker，{)． 
(2)The corresponding oscillating angle of the rocker can be 

obtained consulting Fig．3．And we calculate the extreme included 

an gle 

Then repeat(3)and(4)in section 2．1． 

Th e known conditions axe that the coeffi cient of travel speed 

variation =1．181 8 and max imum  oscillating an gle∞=40。．Th e 

crankan drocker mechan ism realizing the optima l tran smission is 

design ed by the diagram  solution method presented above． 

First，with Eq．(7)，we can calculate the extreme included an- 

 ̂＼ci I暑0∞0oIs s1吕墨∞ 吕，吕Iu一苫 
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gle 0 15。．Then。we find 13／14=o．93 consulting Fig．3 according 

t0thevaluesofOand以 

If evaluate 13=50 ITLITI，then we will obtain 14=50／0．93= 

53．76133133． 

Next，draw sketch(omitted)． 

As result，the length ofbars is Ii=16 ITLITI，12=46 111111，13=50 

mlTl，／4=53．76 mlT1． 

Th e mi nimum transmi ssion angle is 

i ： aTCCOS堡 ：46
．3⋯69 8一。 ——_ ■ ． 

transmi ssion of the crank-and—rocker mechan ism．Th e method iS 

simple an d convenient in the practical use．In conventional design 

ofmechanism，taking 0．1 mlTl as the value ofeffective the prec i． 

sionofthe component sizeswillbe enough． 
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4 CoNCLUSIoUS 

A novel approach of diagram solution Can realize the optimal 
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