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ύЎᄔाύЎᄔाύЎᄔाύЎᄔा 

ԔືीޑӳᚯǴஒቹៜځЇᔏޑѳᑽୢᚒǴӧЇᔏၮբਔ

ౢғӚᅿᄍ܄ΚǴӧന٫ϯीύǴЇᔏၮբਔ܌Ԗޑᄍ܄Κϐӝ

ӧҺՖᙯೲΠѸࣁ႟Ǵӵ݀ᄍ܄ΚՖόࣁ႟Ǵ൩໒ౢۈғୃ౽

ΚંǴᏤठϣᐒఓ႟ҹόᘐǴёૈठ٬႟ҹཞ྄ǴΨϩණޑ

ЇᔏၮբޑΚǴᏤठਏफ़եǶ 

ҁࣴךزॺΑϖᅿᐒᄬޑᙁൂϩǴԔǵᛥථ೫ǵើ

೫ǵ࡚ӣᐒᄬǵظᐒᄬǴКၨځ܄ǴΑှډѬॺߏޑೀᆶҔޑ

ӦБǶ 

ҁԛϩךॺКၨΑԔکᛥථ೫ঁٿᐒᄬܫӧӕኬؓऌЁκ

ޑ γࠠўᡫЇᔏǴࣁӧόӕԔޑືीΠǴჹܭӕᙯೲޑݩ

ΠǴόӕԔ࣬ືჹࢲܭ༞ޑၮբೲࡋǴղձрবঁᐒᄬၨӝԜЇ

ᔏǶ 

่݀วǴ٬ҔԔޑЇᔏᙯೲኬՠࢲ༞ೲࡋၨᄌ൩ёǴ

Զᛥථ೫߾ሡाၨεޑೲࡋǴ܌аёаղۓӧԜЇᔏԔၨᛥථ೫

ӝǶ 

 

ᜢᗖӷᜢᗖӷᜢᗖӷᜢᗖӷǺǺǺǺᐒᄬᐒᄬᐒᄬᐒᄬǵǵǵǵԔືԔືԔືԔື 
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Abstract 

The design of the mechanism is the most important of an 

engine. It will affect the balance of the engine. With a engine is 

operating then will bring a lot of inertial forces, in the best design, 

the total inertial forces of engine producing at any speed must to be 

zero. If the inertial forces are not at the balance state, will make the 

torque, then the parts of the mechanical maybe to shock more, and 

cause the damage to the parts, or it could disperse the thrust of the 

engine that reduce the efficiency. 

In this study, we explored a simple analysis of five mechanisms, 

Crank, Ross Yoke, Scotch Yoke, Quick return mechanism, Toggle 

mechanism, compare their features, to understand their strengths 

and application at where. 

At the last, we analyzed and compared the two mechanisms, 

about Crank and Ross Yoke, we take the tow mechanisms in the 

same size gamma type stirling engine, let the flywheel at the same 

rotation rate, in order to find the efficiency at the same conditions 

but the different mechanisms, to decide the which one is the better 

for this type of the engine. 

In the result, we find the piston velocity of the Crank Case is 

lower than the Ross Yoke Case, then we can defined the Crank is 

better than the Ross Yoke in the gamma type stirling engine. 

KeywordǺǺǺǺmechanismǵǵǵǵcrankǵǵǵǵross yoke 
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 قققق

ᐒᐒᐒᐒǺǺǺǺ 

ӧҗޑמࣽܭวၲǴόᆅӧӚՉӚǴԖёаඹжΓπғౢ

ฅǴ܌ЇᔏǴܭۓ،ӳᚯǴ۳۳ޑΚᐒఓǴ೭٤Κᐒఓޑ

ຫӳޑЇᔏၮբޑਏ൩ຫӳǴၨৡޑЇᔏၮբਏёૈ൩ၨৡǴՠ

ჴځӳǴ೭ؼցࢂືԔޑೱௗࢂӢનǴ൩ޑख़ाࡐύԖঁځӧ೭ࢂ

ωࢂख़ᗺǶ 

ᐒᄬբҔԖࡐӭᅿǴךॺࡷΑϖᅿٰ(аΠԖӈр)Ǵ೭൳ᅿԔ

ѦޑືፄᚇǴόၸѝ࣮ԔࣁᙁൂǴԶԖ٤ၨࣁᐒᄬԖ٤ၨޑື

ࠠǴคݤளޕдޑჴሞࢂӵՖޑǴᙖҗკǴךॺёа࣮ډѬ

ࡐύԖځᐒᄬ໔ӵՖ࣬ϕଛӝၮҔǴӧ೭ځޕჴሞբǴΨёаளޑ

εޑᏢୢǶ 

ୢᚒୢᚒୢᚒୢᚒǺǺǺǺ 

ؒԖᏢၸᐒᏢǴѝૈճҔᔈҔΚᏢޑ୷ҁޕΠѐǴ܌аѸ

ࡐӭၗǴΨޔၶډᓍǴҗܭᢀ࣮კࠠǴѝૈ࣮ډѳय़კǴ

ؒԖҥᡏკޑևǴࡐᜤளޕдޑಒ่ᄬǴ܌аѸाԖόӕຎف

ӵՖ࣬ϕଛӝ٠ЪၮբࢂືԵӚᅿԔࡘጕǴΨाѐٮკТǴගޑ

ளەǴΨࢂঁࡐεୢޑᚒǶ 
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ᡯᡯᡯᡯ 

 ำკӵΠǺࢬՉǴ٠аεБӛᛤᇙԋࢤॺஒԜൔϩԋΟε໘ך

 
 

A. ໘ࢤ໘ࢤ໘ࢤ໘ࢤǺǺǺǺ 

໒ۈǴךॺӃࡌҥགྷाֹԋঁൔޑᐒǴϐࡕ໒ۈϩ

πᇆၗǴ࣬ډפᜢЎࡕǴᄌᄌࣴزᆶຑёૈၶୢޑډ

ᚒǴӆᆶЎ࣬ჹᔈǴߡ໒ۈЋՉीǶ 

 

1. ۓᐒǶ 

2. ᇆᐒᄬ࣬ᜢၗǴаࡌҥ୷ҁཷۺǶ 

3. ᑐҥҞǴаϷϩޑҞޑǶ 

4. ຑҞёૈ܄ǴԶঅׯǶ 
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B. ໘ࢤΒ໘ࢤΒ໘ࢤΒ໘ࢤΒǺǺǺǺ 

ӧीࡌኳޑၸำύǴךॺၶډΑӭୢޑᚒǴததၸߚ

Ԗ٤่ፕޑΦߏ Ǵ݀܌а೭໘ࢤᆉךࢂॺКၨٌधޑਔংǶ 

 

5. ୖԵӭᐒᄬޑीǴ٠ӃаૈрԜᐒᄬࣁҞǶ 

6. ᛤᇙрԜᐒᄬߡࡕёՉᙁൂϩǶ 

7. ӆ۳ΠঁᐒᄬǶ 

 
 

C. ໘ࢤΟ໘ࢤΟ໘ࢤΟ໘ࢤΟǺǺǺǺ 

നךࡕॺᒧঁٿᐒᄬ(CrankǵRossYoke)ܫӧךॺޑЇᔏ

ǴߡϩޑޣٿਏϷৡձǴӆՉࡕೀᇙԋൔǶ 

 

8. གྷӳϩޑҞޑǴکዴۓϩޑБݤǶ 

9. ՉϩᆶǶ 

10. ᇙԋൔǶ 
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ϩπϩπϩπϩπǺǺǺǺ 

 ণӼǺ

၌ Crank ᐒᄬၗૻǵ ࡌҥ Crank ᐒᄬኳࠠ 

ϩ Crank ᐒᄬኳࠠǵ Crank & Ross Yoke ่݀Кၨ 

ҞϷ่݀ፕǵᇙբ word ൔ 

ഋइԁǺ 

၌ Scotch YokeǵQuick return mechanism 

Toggle mechanism ᐒᄬၗૻ 

ҥࡌ Scotch YokeǵQuick return mechanism 

Toggle mechanism ᐒᄬኳࠠ 

ϩ Scotch YokeǵQuick return mechanism 

Toggle mechanism ᐒᄬኳࠠ 

ኧᏵǵҞϷ่݀ፕǵᇙբ PPTǵword ൔ 

 Ǻིࡌླྀ

၌ Ross Yoke ᐒᄬၗૻ 

ҥࡌ Ross Yoke ᐒᄬኳࠠ 

ϩ Ross Yoke ᐒᄬኳࠠ 

Crank & Ross Yoke ่݀Кၨ 

ҞϷ่݀ፕǵᇙբ word ൔ
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 ǺǺǺǺݤኳБࡌݤኳБࡌݤኳБࡌݤኳБࡌ

ӃᢀჸӭᐒᄬޑӚঁᜢǴךॺᇡࣁᜢࢂᐒᄬޑғڮǴѝा

ᜢۓᒱᇤǴߡёૈ٬ঁᐒᄬคݤǴ܌аךॺձݙཀᜢ

೭ϩǴεౣᢀჸԜᐒᄬঁޑᜢࡕǴߡ໒ۈа࣬ӕޑ႟ҹᛤᇙǴ

ჹܭεϩޑᐒᄬǴךॺӧࡌኳύ٠ؒԖϼεୢޑᚒǶ 

ᐒᄬપዕϐࡕǴךॺߡ໒ۈᛤᇙЇᔏǴךॺӃפ൳ঁᄬКၨ

ᙁൂޑЇᔏግಞǴനࡕωЋᛤᇙךॺޑўᡫЇᔏǴԶЇᔏޑϩ

Кၨ֚ᜤޑБӧܭाඤຎفᆶচᗺǴᗋԖᜢޑϩǴӢࣁၨൂᐒ

ᄬፄᚇǴ܌аѸा”ᗺ”аٛܫᒱӦБǶ 
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ϩϩϩϩǺǺǺǺ 

ᅿᐒᄬٿΑॺϩך (CrankǵRoss Yoke)ჹܭӕЁκޑ

Gamma ўᡫЇᔏޑਏǴۓ०፺ޑӕኬࢂӧ 60rpm ӆՉКჹ

ܭǴฅԶჹࡋೲޑ༞ࢲޣٿ Ross Yoke ॺΨՉΑϩךǴفՏ࣬ޑ

Ǵӆന٫ϯԿ 90 Ƕࡋ

Crank & Ross Yoke ϐৡձ 
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่݀ፕ่݀ፕ่݀ፕ่݀ፕ 

ԔԔԔԔ(Crank)ǺǺǺǺ 

ӧೱఎύǴΥૈࢂᙅۓڰᗺբֹᙯޑೱఎǴᆀϐࣁԔ

(Crank)ǶࢂځᔈҔനቶޑᇙးഢϐǴځቶݱᔈҔႝܭᏔᐒఓǵ

ًؓǵႝηഢǵሺᏔᇙǵ୯ٛπǵВҔࠔғౢՉǶ 
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ᛥථ೫ᛥථ೫ᛥථ೫ᛥථ೫(Ross Yoke)ǺǺǺǺ 

Ross Yoke ༞ၮᙯၮǶ Ѭࢲᚈډ౽ᙯڋᐒޑঁѯ֮ࢂ

ीǴૈගଯ٤ޑᆙ׳ӛΚբҔǴᅿୁޑ༞ࢲ෧Ͽӧࢂᓬᗺޑ

ਏǶ 
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ើ೫ើ೫ើ೫ើ೫(Scotch Yoke)ǺǺǺǺ 

Scotch Yoke ௗǶԜᐒޑ༧ೱௗ೯ၸᆶќঁྖೱఎύԔࢂ

ᄬёаҔܭ၂ᡍᐒӧኳᔕᙁᒋਁǶ ѬΨёаᔈҔܭ០کࢷᓸᕭ

ᐒǴ࣬ၨܭԔྖ༧ᐒᄬǴScotch Yoke ӧነᔔྖਔǴౢғၨϿޑ

ᐒఓਏǶ 
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࡚ӣᐒᄬ࡚ӣᐒᄬ࡚ӣᐒᄬ࡚ӣᐒᄬ(Quick return mechanism)ǺǺǺǺ 

Quick-return mechanism ᔈҔܭπڀᐒύǴεӭࢂҗঁѤೱఎ

ಔ(Four-bar linkage)ᆶঁྖҹԔᐒᄬǵ܈җঁྖҹԔᐒᄬᆶ

 ፄӝೱఎᐒᄬǶޑಔԋ܌ၮॹ(Kinematic inversion)ᐒᄬځ

០ԔаفೲࡋᙯਔǴૈගٮբ۳߇ၮޑϪߺΘڀ

ঁᄌޑπբፂำϷঁ߇ޑזӣፂำǴа࣪πբਔ໔Ƕ 
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 ᐒᄬ(Toggle mechanism)ǺǺǺǺظᐒᄬظᐒᄬظᐒᄬظ

ࣁᐒᄬᆀޑਏᔈظԖڀ Toggle mechanismǴё٬Ҕܭሡाӧ

อຯᚆϣౢғཱུεΚໆޑӝǴٯӵ࿗ҡᐒϷፂᓸᐒǴᐒᄬӧԝ

ᗺՏ ਔǴځύ٤ࢌఎҹ࣬ჹܭᐒڀࢎԖਔᓉЗޑ܄Ǵऩᒧ

೭٤ᓉЗఎࣁᒡΕఎǴԶаԝᗺᐒᄬޑᒡΕఎࣁᒡрఎǴ߾ᒡрఎஒ

ౢғཱུεޑΚໆǶ 
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КၨКၨКၨКၨ Crank & Ross YokeǺǺǺǺ 

CrankǺࢲ༞ೲࡋനזೲࡋ 10.77 Ѱѓ 

Crank 
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Ross YokeǺࢲ༞ೲࡋനזೲࡋ 16.69 Ѱѓ 

ၸϩࡕǴךॺว Crank ޑ༞٬ҔၨեࢲၨᄌǴࡋ༞ೲࢲޑ

ೲߡࡋё୴࣬ӕ०፺ޑᙯೲ( 60 rpm )Ǵж߄ Crank К Ross Yoke

ၨҔܭԜᅿޑЇᔏޑᐒᄬǶ 

 
 

࣬Տفϩ࣬Տفϩ࣬Տفϩ࣬ՏفϩǺǺǺǺ 

 

Զ Ross Yoke ༞ࢲࣾᙯǴаࣁᙯೲۓॺךύǴفՏ࣬ޑ

ၟ౽Ꮤݢঢ়ޑৡΠѐीᆉ࣬ՏৡǴӆၸന٫ϯޑၸำύǴךॺΨ

ΑှډԜᐒᄬޑӚঁКٯᜢ߯Ǵҗҗٿᜐࡋߏޑѐ،ۓԜ࣬Տޑفᡂ

ϯǶ

RossYoke 
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ЈளᆶፕЈளᆶፕЈளᆶፕЈளᆶፕ 

೭ᜪޑᛤკϩ೬ᡏǴךࢂॺ೭ಔΟঁΓǴ܌অޑಃΟঁаޑ

ᛤკϩ೬ᡏΑǴϐךॺԖঅၸ AutoCADǵPROEǵANSYSǵ

Nastran …Ǵՠࢂ Adams Αӭᇶࡌ೬ᡏǴѬϣޑߡനБࢂ

շ೬ᡏǴΞёаӧฝֹϐࡕଭϩǴԶЪѬ္य़Ԗӭπำނޑ

ҹᡣךॺૈޔௗ٬ҔǴѬᡣךॺӧᇙբჴނԖ׳εޑБߡǶ 

ӧᏢಞ೭ߐፐޑӕਔǴ໒ۈКၨབόమཱࢂޑǴ3D БՏǴޑ

ՠࢂӧԴৣ௲ᏢࡐӭԛࡕǴᒧБՏςࢂλ᠄Ǵགྷाӧব္ฝ

рܿՋёаǴϐࡕᏢಞၨ֚ᜤޑӦБࢂाڋਔ໔ǵۓਔ໔ᡣނ

ҹӧԾρགྷाޑӦБբǴՠ೭ӧϐךࡕॺբൔᄌᄌޑᏢಞլܺ

ΑǶ 

೭ԛךբޑൔࢂўᡫЇᔏǴѬΨךࢂॺය҃ᚒޑᚒҞǴ܌

аբޑਔংձଆࠂǴΨёаᏢаठҔǴճҔ೭ঁ೬ᚒٰϩѬޑਏ

…Ǵᗨฅ೭ᏢයѝᏢډ Adams ᗋૈӧӭࡕఈа׆୷ᘵǴՠޑ

ௗѬ࣬ᜢޑፐำǶ 

ԶЪၸԜԛޑϩǴёаమཱ࣮ډόӕԔޑືၮբБԄǴΨ

ёаమཱ࣮࣬ډჹܭਔ໔ځೲࡋϷՏ౽ޑᡂϯໆǴനࡕКၨٿᅿόӕ
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ᐒᄬ࣬ჹܭԜЇᔏޑଛӝำࡋǴҗԜёаளޕόӕԔືԖόӕ܄ޑ

፦Ǵ܌аाଛӝډӝޑᐒఓωૈวචډനεޑਏǴ೭ԛޑϩǴ

ᡣךॺ࿘а൳ЯؒԖཷޑۺሦୱǴவനޑ߃ϙሶόΑှǴډ

ӧԖΑۓำޑࡋᇡǴӧၸำύǴᐕࡐӭ֚ᜤሡाख़ख़ँઇǴό

ၸϪࢂॶளޑǴ೭ԛޑൔᡣךॺᏢࡐډεໆޑᐒᄬ࣬ᜢޕǴ

ΨჹܭԜБय़Ԗ٤ᑫ፪ǴϐࡕԖᐒ׆ఈૈӧᇡ׳ډӭόӕޑᐒ

ᄬǴᏢಞ׳ӭޕޑǶ
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