
                             

 
 
 

 

 

 

 

 

 

ൔ֋ᚒӜǺ 

 

ԔືᆶᐒᄬޑᔈҔ 

The Application of Mechanisms 
 

 

 

 

 

 

բޣǺ׵ণӼǵഋइԁǵླྀིࡌ 

 ΟΌس಍πำᏢسભǺૐϼᆶس

ᏢဦǺD9733995ǵD9735108ǵD9778565 

໒ፐԴৣǺᎄиד௲௤ 

ፐำӜᆀǺႝတᇶշᐒᄬϩ݋ɡADAMS 

໒ፐ܌سǺૐϼᆶس಍πำᏢس 

໒ፐᏢԃǺ 99 Ꮲԃࡋಃ 2 Ꮲය 



ԔືᆶᐒᄬޑᔈҔ 

                                    I           ೹ҘεᏢᏢғൔ֋ ePaper(2011 ԃ) 

 

ύЎᄔाύЎᄔाύЎᄔाύЎᄔा 

Ԕື࢓೛ीޑӳᚯǴஒ཮ቹៜځЇᔏޑѳᑽୢᚒǴӧЇᔏၮբਔ

཮ౢғӚᅿᄍ܄ΚǴӧന٫ϯ೛ीύǴЇᔏၮբਔ܌Ԗޑᄍ܄Κϐӝ

ӧҺՖᙯೲΠ೿Ѹ໪ࣁ႟Ǵӵ݀ᄍ܄ΚՖόࣁ႟Ǵ൩཮໒ౢۈғୃ౽

ΚંǴᏤठϣ೽ᐒఓ႟ҹόᘐ᎜୏Ǵёૈठ٬႟ҹཞ྄ǴΨ཮ϩණޑ

ЇᔏၮբޑΚǴᏤठਏ౗फ़եǶ 

ҁࣴךزॺ௖૸Αϖᅿᐒᄬޑᙁൂϩ݋ǴԔ࢓ǵᛥථ೫ǵ᝵਱ើ

೫ǵ࡚ӣᐒᄬǵظ࿯ᐒᄬǴКၨځ੝܄ǴΑှډѬॺߏޑೀᆶ፾Ҕޑ

ӦБǶ 

ҁԛϩך݋ॺКၨΑԔک࢓ᛥථ೫ঁٿᐒᄬܫӧӕኬؓऌЁκ

ޑ γࠠў੝ᡫЇᔏ΢ǴࣁӧόӕԔޑື࢓೛ीΠǴჹܭӕᙯೲޑ௃ݩ

ΠǴόӕԔ࣬ື࢓ჹࢲܭ༞ޑၮբೲࡋǴղձрবঁᐒᄬၨ፾ӝԜЇ

ᔏǶ 

่݀ว౜Ǵ٬ҔԔޑ࢓Їᔏᙯೲ΋ኬՠࢲ༞ೲࡋၨᄌ൩ё஥୏Ǵ

Զᛥථ೫߾ሡाၨεޑೲࡋǴ܌аёаղۓӧԜЇᔏ΢Ԕ࢓ၨᛥථ೫

፾ӝǶ 

 

ᜢᗖӷᜢᗖӷᜢᗖӷᜢᗖӷǺǺǺǺᐒᄬᐒᄬᐒᄬᐒᄬǵǵǵǵԔື࢓Ԕື࢓Ԕື࢓Ԕື࢓ 
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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 



ԔືᆶᐒᄬޑᔈҔ 

                                    I           ೹ҘεᏢᏢғൔ֋ ePaper(2011 ԃ) 

 

ҞҞҞҞ  ԛԛԛԛ 

ύЎᄔा ......................................................................................... I 

Abstract ......................................................................................... II 

 0 ............................................................................................... ق߻

୏ᐒǺ .................................................................................................. 0 

ୢᚒǺ .................................................................................................. 0 

؁ᡯ ............................................................................................... 1 

ϩπǺ .................................................................................................. 3 

 Ǻ .......................................................................................... 4ݤኳБࡌ

ϩ݋Ǻ .................................................................................................. 5 

่݀૸ፕ ........................................................................................ 6 

Ԕ࢓(Crank)Ǻ ..................................................................................... 6 

ᛥථ೫(Ross Yoke)Ǻ .......................................................................... 7 

᝵਱ើ೫(Scotch Yoke)Ǻ ................................................................... 8 

࡚ӣᐒᄬ(Quick return mechanism)Ǻ ............................................... 9 

 ࿯ᐒᄬ(Toggle mechanism)Ǻ ....................................................... 10ظ

Кၨ Crank & Ross YokeǺ ............................................................... 11 

࣬Տفϩ݋Ǻ .................................................................................... 12 

Јளᆶ૸ፕ .................................................................................. 13 

ୖԵၗ਑ ...................................................................................... 15 



ԔືᆶᐒᄬޑᔈҔ 
 

ԔືᆶᐒᄬޑᔈҔ 
                            

 ق߻ق߻ق߻ق߻

୏ᐒ୏ᐒ୏ᐒ୏ᐒǺǺǺǺ 

౜ӧҗޑמࣽܭวၲǴόᆅӧӚՉӚ཰Ǵ೿ԖёаඹжΓπғౢ

྽ฅǴ܌ЇᔏǴ౛ܭۓ،ӳᚯǴ۳۳೿ޑ୏ΚᐒఓǴ೭٤୏Κᐒఓޑ

ຫӳޑЇᔏၮբޑਏ౗൩ຫӳǴၨৡޑЇᔏၮբਏ౗ёૈ൩ၨৡǴՠ

ჴځӳǴ೭ؼցࢂື࢓ԔޑೱௗࢂӢનǴ൩ޑख़ाࡐύԖঁځӧ೭ࢂ

ωࢂख़ᗺǶ 
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ࠠǴคݤளޕдޑჴሞ΢ࢂӵՖ଺୏ޑǴᙖҗკ׎Ǵךॺёа࣮ډѬ

ࡐύԖځᐒᄬ໔ӵՖ࣬ϕଛӝၮҔǴӧ೭ځޕჴሞ୏բǴΨёаளޑ
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ୢᚒୢᚒୢᚒୢᚒǺǺǺǺ 
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໪ࡐࢗӭၗ਑ǴΨ΋ޔၶډ౟ᓍǴҗܭᢀ࣮კࠠǴѝૈ࣮ډѳय़კǴ

ؒԖҥᡏკޑև᝘Ǵࡐᜤளޕдޑಒ೽่ᄬǴ܌аѸ໪ाԖόӕຎف

ӵՖ࣬ϕଛӝ٠Ъၮբࢂື࢓ԵӚᅿԔࡘጕ઩ǴΨाѐٮკТǴගޑ

ளەǴΨࢂ΋ঁࡐεୢޑᚒǶ 



ԔືᆶᐒᄬޑᔈҔ 

                                    1           ೹ҘεᏢᏢғൔ֋ ePaper(2011 ԃ) 

 

؁ᡯ؁ᡯ؁ᡯ؁ᡯ 

 ำკӵΠǺࢬ຾ՉǴ٠аεБӛᛤᇙԋࢤॺஒԜൔ֋ϩԋΟε໘ך

 
 

A. ໘ࢤ΋໘ࢤ΋໘ࢤ΋໘ࢤ΋ǺǺǺǺ 

΋໒ۈǴךॺӃࡌҥགྷाֹԋ᏾ঁൔ֋ޑ୏ᐒǴϐࡕ໒ۈϩ

πᇆ໣ၗ਑Ǵ࣬ډפᜢЎ᝘ࡕǴᄌᄌࣴزᆶຑ՗ёૈ཮ၶୢޑډ

ᚒǴӆᆶЎ᝘࣬ჹᔈǴߡ໒ۈ๱Ћ຾Չ೛ीǶ 

 

1. ೛ۓ୏ᐒǶ 

2. ᇆ໣ᐒᄬ࣬ᜢၗ਑Ǵаࡌҥ୷ҁཷۺǶ 

3. ᑐҥҞ኱ǴаϷϩޑ݋ҞޑǶ 

4. ຑ՗Ҟ኱ёૈ܄Ǵ຾ԶঅׯǶ 
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B. ໘ࢤΒ໘ࢤΒ໘ࢤΒ໘ࢤΒǺǺǺǺ 

ӧ೛ीࡌኳޑၸำύǴךॺၶډΑ೚ӭୢޑᚒǴதத࿶ၸߚ

Ԗ٤೚่׷૸ፕޑΦߏ Ǵ݀܌а೭໘ࢤᆉךࢂॺКၨٌधޑਔংǶ 

 

5. ୖԵ೚ӭᐒᄬޑ೛ीǴ٠Ӄаૈ୼଺рԜᐒᄬࣁҞ኱Ƕ 

6. ᛤᇙрԜᐒᄬߡࡕё຾Չᙁൂϩ݋Ƕ 

7. ӆ۳Πঁᐒᄬ߻຾Ƕ 

 
 

C. ໘ࢤΟ໘ࢤΟ໘ࢤΟ໘ࢤΟǺǺǺǺ 

നךࡕॺᒧ᏷ঁٿᐒᄬ(CrankǵRossYoke)ܫӧךॺޑЇᔏ

΢Ǵߡϩޑޣٿ݋ਏ౗ϷৡձǴӆ຾Չࡕೀ౛ᇙԋൔ֋Ƕ 

 

8. གྷӳϩޑ݋ҞޑǴکዴۓϩޑ݋БݤǶ 

9. ຾Չϩ݋ᆶ௖૸Ƕ 

10. ᇙԋൔ֋Ƕ 
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ϩπϩπϩπϩπǺǺǺǺ 

 ণӼǺ׵

၌ࢗ Crank ᐒᄬၗૻǵ ࡌҥ Crank ᐒᄬኳࠠ 

ϩ݋ Crank ᐒᄬኳࠠǵ Crank & Ross Yoke ่݀Кၨ 

Ҟ኱Ϸ่݀૸ፕǵᇙբ 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 

ኧᏵ᏾౛ǵҞ኱Ϸ่݀૸ፕǵᇙբ PPTǵword ൔ֋ 

 Ǻིࡌླྀ

၌ࢗ Ross Yoke ᐒᄬၗૻ 

ҥࡌ Ross Yoke ᐒᄬኳࠠ 

ϩ݋ Ross Yoke ᐒᄬኳࠠ 

Crank & Ross Yoke ่݀Кၨ 

Ҟ኱Ϸ่݀૸ፕǵᇙբ word ൔ֋
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 ǺǺǺǺݤኳБࡌݤኳБࡌݤኳБࡌݤኳБࡌ

Ӄᢀჸ೚ӭᐒᄬޑӚঁᜢ࿯Ǵךॺᇡࣁᜢ࿯ࢂᐒᄬޑғڮǴѝा

ᜢ࿯೛ۓᒱᇤǴߡёૈ཮٬᏾ঁᐒᄬคݤ଺୏Ǵ܌аךॺ੝ձݙཀᜢ

࿯೭೽ϩǴεౣᢀჸԜᐒᄬঁޑᜢ࿯ࡕǴߡ໒ۈа࣬ӕޑ႟ҹᛤᇙǴ

ჹܭε೽ϩޑᐒᄬǴךॺӧࡌኳύ٠ؒԖϼεୢޑᚒǶ 

྽ᐒᄬપዕϐࡕǴךॺߡ໒ۈᛤᇙЇᔏǴךॺӃפ൳ঁᄬ೷Кၨ

ᙁൂޑЇᔏግಞǴനࡕω๱Ћᛤᇙךॺޑў੝ᡫЇᔏǴԶЇᔏޑ೽ϩ

Кၨ֚ᜤޑБӧܭाඤຎفᆶচᗺǴᗋԖᜢ࿯ޑ೽ϩǴӢࣁၨൂ΋ᐒ

ᄬፄᚇǴ܌аѸ໪ा೛”ᗺ”аٛܫᒱӦБǶ 
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ϩ݋ϩ݋ϩ݋ϩ݋ǺǺǺǺ 

ᅿᐒᄬٿΑ݋ॺϩך (CrankǵRoss Yoke)ჹܭӕ΋Ёκޑ

Gamma ў੝ᡫЇᔏޑਏ౗Ǵ೛ۓ०፺ޑӕኬࢂӧ 60rpm ӆ຾ՉКჹ

ܭǴฅԶჹࡋೲޑ༞ࢲޣٿ Ross Yoke ॺΨ຾ՉΑϩךǴفՏ࣬ޑ

Ǵӆന٫ϯԿ݋ 90 Ƕࡋ

Crank & Ross Yoke ϐৡձ 
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่݀૸ፕ่݀૸ፕ่݀૸ፕ่݀૸ፕ 

Ԕ࢓Ԕ࢓Ԕ࢓Ԕ࢓(Crank)ǺǺǺǺ 

ӧೱఎύǴΥૈࢂ୼ᙅۓڰᗺբֹ᏾଑ᙯޑೱఎǴᆀϐࣁԔ࢓

(Crank)ǶࢂځᔈҔനቶޑᇙ೷းഢϐ΋ǴځቶݱᔈҔႝܭᏔᐒఓǵ

ًؓǵႝη೛ഢǵሺᏔᇙ೷ǵ୯ٛπ཰ǵВҔࠔ฻ғౢՉ཰Ƕ 
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ᛥථ೫ᛥථ೫ᛥථ೫ᛥථ೫(Ross Yoke)ǺǺǺǺ 

Ross Yoke ༞ၮ୏௽ᙯၮ୏Ƕ Ѭࢲᚈډ౽ᙯڋᐒޑ΋ঁѯ֮ࢂ

೛ीǴૈගଯ٤೚ޑᆙ෣׳ӛΚբҔǴ΋ᅿୁޑ༞ࢲ෧Ͽӧࢂᓬᗺޑ

ਏ౗Ƕ 
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᝵਱ើ೫᝵਱ើ೫᝵਱ើ೫᝵਱ើ೫(Scotch Yoke)ǺǺǺǺ 

Scotch Yoke ᜘ௗǶԜᐒޑ༧ೱௗ೯ၸᆶќ΋ঁྖ࢓ೱఎύԔࢂ

ᄬёаҔܭ၂ᡍᐒӧኳᔕᙁᒋਁ୏Ƕ ѬΨёаᔈҔܭ០୏کࢷᓸᕭ

ᐒǴ࣬ၨܭԔྖ࢓༧ᐒᄬǴScotch Yoke ӧነᔔྖ୏ਔǴౢғၨϿޑ

ᐒఓਏ౗Ƕ 
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࡚ӣᐒᄬ࡚ӣᐒᄬ࡚ӣᐒᄬ࡚ӣᐒᄬ(Quick return mechanism)ǺǺǺǺ 

Quick-return mechanism ᔈҔܭπڀᐒύǴεӭࢂҗ΋ঁѤೱఎ

ಔ(Four-bar linkage)ᆶ΋ঁྖҹԔ࢓ᐒᄬǵ܈җ΋ঁྖҹԔ࢓ᐒᄬᆶ

 ፄӝೱఎᐒᄬǶޑಔԋ܌ၮ୏ॹ࿼(Kinematic inversion)ᐒᄬځ

྽០୏Ԕ࢓а฻فೲࡋ௽ᙯਔǴૈගٮբ۳߇ၮ୏ޑϪߺΘڀ΋

ঁᄌޑπբፂำϷ΋ঁ߇ޑזӣፂำǴа࿯࣪πբਔ໔Ƕ 
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 ࿯ᐒᄬ(Toggle mechanism)ǺǺǺǺظ࿯ᐒᄬظ࿯ᐒᄬظ࿯ᐒᄬظ

ࣁᐒᄬᆀޑ࿯ਏᔈظԖڀ Toggle mechanismǴё٬Ҕܭሡाӧ

อຯᚆϣౢғཱུεΚໆޑ൑ӝǴٯӵ࿗ҡᐒϷፂᓸᐒ฻Ǵ྽ᐒᄬӧԝ

ᗺՏ࿼ ਔǴځύ٤ࢌఎҹ࣬ჹܭᐒڀࢎԖ๥ਔᓉЗޑ੝܄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 

࿶ၸϩࡕ݋Ǵךॺว౜ Crank ޑ༞٬ҔၨեࢲၨᄌǴࡋ༞ೲࢲޑ

ೲߡࡋё୴୏࣬ӕ०፺ޑᙯೲ( 60 rpm )Ǵж߄ Crank К Ross Yoke

ၨ፾ҔܭԜᅿޑЇᔏޑ஥୏ᐒᄬǶ 

 
 

࣬Տفϩ࣬݋Տفϩ࣬݋Տفϩ࣬݋Տفϩ݋ǺǺǺǺ 

 

Զ Ross Yoke ༞ࢲ΋ࣾ΋ᙯǴаࣁᙯೲۓॺ೛ךύǴفՏ࣬ޑ

ၟ౽਻Ꮤݢঢ়ޑৡΠѐीᆉ࣬ՏৡǴӆ࿶ၸന٫ϯޑၸำύǴךॺΨ

ΑှډԜᐒᄬޑӚঁКٯᜢ߯Ǵҗҗٿᜐࡋߏޑѐ،ۓԜ࣬Տޑفᡂ

ϯǶ

RossYoke 
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೭ᜪޑᛤკϩ݋೬ᡏǴךࢂॺ೭ಔΟঁΓǴ܌অޑಃΟঁа΢ޑ

ᛤკϩ݋೬ᡏΑǴϐך߻ॺԖঅၸ AutoCADǵPROEǵANSYSǵ

Nastran ฻…Ǵՠࢂ Adams Α೚ӭᇶࡌ΋঺೬ᡏǴѬϣޑߡനБࢂ

շ೬ᡏǴΞёаӧฝֹϐࡕଭ΢ϩ݋ǴԶЪѬ္य़Ԗ೚ӭπำ΢ނޑ

ҹᡣךॺૈ୼ޔௗ٬ҔǴѬᡣךॺӧᇙբჴނ΢Ԗ׳εޑБߡǶ 

ӧᏢಞ೭ߐፐޑӕਔǴ΋໒ۈКၨབόమཱࢂޑǴ3D БՏǴޑ

ՠࢂӧԴৣ௲ᏢࡐӭԛࡕǴᒧ᏷БՏς࿶ࢂλ๼΋᠄Ǵགྷाӧব္ฝ

рܿՋ೿ёаǴϐࡕᏢಞၨ֚ᜤޑӦБࢂा௓ڋਔ໔ǵ೛ۓਔ໔ᡣނ

ҹӧԾρགྷाޑӦБբ୏Ǵՠ೭ӧϐךࡕॺբൔ֋΋ᄌᄌޑᏢಞլܺ

ΑǶ 

೭ԛךբޑൔ֋ࢂў੝ᡫЇᔏǴѬΨךࢂॺය҃஑ᚒޑᚒҞǴ܌

аբޑਔং੝ձଆࠂǴΨёаᏢаठҔǴճҔ೭ঁ೬ᚒٰϩ݋Ѭޑਏ

౗฻…Ǵᗨฅ೭ᏢයѝᏢډ Adams ᗋૈ୼ӧӭࡕఈа׆୷ᘵǴՠޑ

ௗ᝻Ѭ࣬ᜢޑፐำǶ 

ԶЪ࿶ၸԜԛޑϩ݋Ǵёаమཱ࣮ډόӕԔޑື࢓ၮբБԄǴΨ

ёаమཱ࣮࣬ډჹܭਔ໔ځೲࡋϷՏ౽ޑᡂϯໆǴനࡕКၨٿᅿόӕ
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ᐒᄬ࣬ჹܭԜЇᔏޑଛӝำࡋǴҗԜёаளޕόӕԔື࢓Ԗόӕ܄ޑ

፦Ǵ܌аाଛӝډӝ፾ޑᐒఓωૈวචډനεޑਏ౗Ǵ೭ԛޑϩ݋Ǵ

ᡣךॺ࿘᝻а߻൳ЯؒԖཷޑۺሦୱǴவനޑ߃ϙሶ೿όΑှǴډ౜

ӧԖΑ΋ۓำޑࡋᇡ᛽ǴӧၸำύǴ࿶ᐕࡐӭ֚ᜤሡाख़ख़ँઇǴό

ၸ΋Ϫ೿ࢂॶளޑǴ೭ԛޑൔ֋ᡣךॺᏢࡐډεໆޑᐒᄬ࣬ᜢޕ᛽Ǵ

ΨჹܭԜБय़Ԗ٤ᑫ፪ǴϐࡕԖᐒ཮׆ఈૈ୼ӧᇡ᛽׳ډӭόӕޑᐒ

ᄬǴᏢಞ׳ӭޕޑ᛽Ƕ
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ୖԵၗ਑ୖԵၗ਑ୖԵၗ਑ୖԵၗ਑ 

Ⴓ๥Ǵ2010Ǵλࠠࢫ � αԄў੝ᡫЇᔏ୏Κᒡрᐒᄬϐ໒วǴεӕ

εᏢᅺγፕЎ 

� http://faculty.stut.edu.tw/~ccchang/mechanism/index.htm 

� http://tw.knowledge.yahoo.com/question/question?qid=160805
2307391 

� http://newenergydirection.com/blog/2008/11/ross-yoke-design-f
or-alpha-engines/ 

� http://www.acmcf.org.tw/model/page/model/ntu/D03.htm 

� http://www.acmcf.org.tw/model/chinese/page/simulation/ncku/D
01.htm 

� http://www.acmcf.org.tw/model/chinese/page/model/ntut/_D01.
htm 


