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RelaxationOscillationsofaMotor-Generator

Cornbination
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Whenthegeneratorthat isdrivenatconstantspeedbyamotor(aprime

mover) isconnectedtoaseparatelyexcitedd-cmotor(noload), ifthecircuit

parametersareadjustedproperly,it isfoundthattherotationofthemotorre-

versesperiodicallyandtheangularvelocityofrotationexcutesrelaxationoscil-

lations.

Introduction;Inordertoexplaintheactionofthemotorrelaxationoscillations,wewill

firstdiscusstheoscillatorymotioninquality.Voltageofageneratorisproportionaltothe

strengthofamagneticfieldofitbecausethemotor-generatorisdrivenatconstantspeedby

theprirnernover・ Inthecase,generatedvoltagebalancesthesurnofthreequantities, thedrop

oftheeffectiveinductance, theresistivedropofthecircuit,andthecounterelectromotiveforce

oftheseparatelyexcitedmotor・Consideringthemomentofinertiaoftherotatingpartsof

themotor, itskineticenergyofrotationisinproportiontothesquareoftheangularve-

locityの, accordinglythechangeratioofthevelocityoftherotatmgpartsofthernotorwith

respect totimedependsonthemomentofinertiaandrotatingforceofthemotor, thelat-

terisproportionedtothearmaturecurrentofthemotor(asload)sincetheexcitingcurrent

iskeptconstant.NowinFig・ 1whenweclosetheswitchS, thevoltageandthecurrentof

thed-cseriesgeneratorwillbuildupiftheeffectiveresistanceofthecircuitwillbebelow

thecriticalvalue,atthesametimetherotatingvelocityofthemotor(noload)increasesand

Ｉ

Ｉ
り0（

Prime

nlover

Ｉ
Ｉ

’

motor(noload)d-cseries

generator ’

I
Fig. 1 ExperimentalCircuit
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thecounterelectrornotive forcenearlyrisesproportionally, asbeforestated. Finallythe

E.M.F. inthecircuitbecomesthedifferencebetweenthevoltageofthegeneratorandthe

motors.Thusafterthecurrentarrivedatacertainvalue, thegeneratedE.M.F.goesdown

inaccordancewiththecurrentdiminution.Asthevelocityof themotor(no load)issus-

tainedconstantlybythegainedmomentummeanwhile, thecounterE.M､F， predominates

overthegeneratedE.M､F・ oftheseriesgenerator・Andthecircuitcurrent flows inversly,in

consequenceseparatelyexcitedmotorbecomesageneratorinamoment,whichmakesthe

d-cseriesgeneratortoamotorthatwill revolveagainst therotationoftheprimemover.

Butitwillputaquickendsincenoloadrnotorhasnorotatingpowerexcept itself.Byrea-

sonofthecircuitcurrent flowbecomesconversely, theresidualmagnetismof theseries

generator isalsoreversed, thevoltageoftheseriesgeneratorbeginstobuildupagainas

soonasnoloadmotorstops, howeverthepolarityof thegeneratorisoppositetooneof

thefirstinstant.

Sothernotorincreasesthevelocitytotheoppositedirectionagain, at last thecounter

E.M､F. issuperior tothegenerator, consequentlythemotorcomestostopagain, theen-

tirecycleofthechange isreiterated, namelymotor-generatorcombinationshowsakind

ofoscillatoryphenolnenon.
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Fig． 2Waveshapes

Experiments:ExperimentalresultsisshowninFig．2．Asseefromtheresults, theoscilla-

torycomponentofthecurrent isalmost triangularwave,andvoltagewaveformisapp-

roxirnatelysinewave.Moresomephasedifferencebetweencurrentandvoltage isobserved
fromFig. 2.
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