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Abstract
The aim of this paper is to give an algorithm for the synthesis of
the oscillating cylinder mechanism as a functions generator mechanism.
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1. Introduction

We have to get the synthesis of the oscillating cylinder mechanism for
three positions, given by the positioning angle of the driven rocker (3) and
the driving piston of the cylinder (2). Given the coordinates of the piston
(see Figure 1) in three different positions (by the distances Sp; S1 = So + s1;
Sy = Sp + s2 and the corresponding positions of the rocker (3) by the angles
©0, Y1 = 10 + wo and g = po1 + 1), we have to obtain the dimensions of
the mechanism so as to ensure this correspondence. In other words, we want
to find the set of values unknowns g, lg, I3 or so, lo, I3 set.

2. Main Results

We can write (see Figure ) the relations:

Sg = l% + l% — 2l0l3 COS o (1)
(So + s1)? = I§ + 13 — 2lol3 cos 1 (2)
(So + 59)% = 12 + 12 — 2Iyl3 cos o (3)

By replacing ¢1 with (g 4+ @10 and o with g + ¢10 + @21 and by subtracting
the relation (1) from the relation (2) and the relation (3) respectively, we
obtain the following relations:

S% + 25951 = 4lpl3 sin <(p0 + %) sin % (4)
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Figure 1. Oscillating Cylinder Mechanism

3+ 28082 = Il sin (SDO ; W) i P10 P21 -
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By making the notations A = s? +2Ss; and B = s3 + 2Sps2 and by dividing
each side of the relations (4) and (5), we obtain the following relation:

A sin o sin @19 + 2 cos g sin? (£32)
B sin o sin (¢10 + @21) + 2 cos g sin? (LLTE2L) (6)

We can rewrite the relation (6) in the following form:

C'sinpg+ D cospg =0 (7)

where:
C = Asin (@109 + p21) — Bsin g (8)
D=2 <Asin2 (@10—;8021) — Bsin? ('0210> (9)

By making the notation a = arctan (%), the equation (7) is equivalent with
the equation:
sin(pg +a) =0 (10)

which admits the following solutions (¢ € [0, ]):
pp = —a, fora<0 (11)

wo=m—a, fora>0 (12)

In order to obtain the other two unknowns [y and I3, we make the following
notations:

S=1ly+15 (13)
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Figure 2. The algorithm

.!r3 llFl:l

P =lls (14)

and the relations (1) and (4) become:

S2 =52 — 2P (1 + cos o) (15)

A =4Psin (goo + %) sin % (16)
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By solving the system formed by the equations (15) and (16), we obtain
the following solutions:

A(1 + cos )
S =[5+ 17
\/ 0 2sin (o + £1°) sin €30 (1)
A
P = 18
4sin (o + £22) sin £2° (18)
where @20 = 10 + p21.
With the solutions (17) and (18) we build the second degree equation:
2>~ Sz +P=0 (19)
which has the following roots:
S+ VS%—4P S — /52 —4P
rH=——-,1Tg=——"— (20)

2 2

By comparing the solutions obtained from the equations (15) and (16) with
the solutions obtained from the equations (1) and (4), we have obtained the
following expressions for the unknowns lg and I3:

(lg = :L‘l;lo = 562) and (l3 = 332;[0 = .’E1> (21)

3. Conclusion

Based on the above considerations, the algorithm for the synthesis of
the oscillating cylinder mechanism as a functions generator mechanism can be
described as in figure 2.
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