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ABSTRACT

This paper presents a historical study on the derivation of the differential equation of motion for

the single-degree-of-freedom m-k system with the harmonic excitation. It was Euler for the first time

in the history of vibration theory who tackled the equation of motion for that system analytically,

then gave the solution of the free vibration and described the resonance phenomena of the forced vi-

bration in his famous paper E126 of 1739. As a result of the chronological progress in mechanics

like pendulum condition from Galileo to Euler, the author asserts two conjectures that Euler could

apply to obtain the equation of motion at that time.
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EHFA A 9adds + s/bdi= 0

ELO__

thated, t= /2ab -cos  (s/c), TE FTHETOR,
gaHow Agonl = Ccos At/ 2ab Z A
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o2 7M4eta, §303 §31904<= AT o, 8,7, o=2X Y3 FV|E ZE  ‘automaton(automatic
5 AXteAh Al&sle, §.33-§.384% 34 machanism)’S TE F 9JoH, o] AL AFY A
W e VEa= (ofe), . w= VITEE,  71E AR RS FEEA RGO ALY
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€+, quo erat 2b= a: eo qoud spatium, im
quo continetur quaeque oscillatio continou
in infinitum excrescit:

augetur, ac tandem

qui effectus eo magis est admirandus, quod
huic soli casui est proprius, atque a viribus
finitis oriatur.’
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‘Ex hoc igitur casu, si quidem commode

ad praxin reuocari posset, inuentio perpetui

mobilis derivari posse videtur: pendulum

enim in cycloide oscillans iam ita est com-
paratum, vt impulsiones a grauitate oriundae
versus situm aequilibrii, sint vt spatia
percurrenda. Quare si tali pendulo istiusmodi
automaton applicetur, qoud alteram vim a
tempore pendentem producat, vis oscillationes
tantopere augerntis portio tum ad automati
intensionem renouandan, quoties opus est,
tum ad resistentiam et frictionem superandam
impendi posset, ita vt si oscillationes non in-
crescant,

tamen datae quantitatis perpetuo

conseruentur.’
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