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(57) Séang ché dé xuit hop muc ma c6 thé giam dudng kinh cua 16i quin. Hop muc dé
lip dat trong thiét bi in bang bao gbdm: vo hop muc ma c4u thanh nén 16p bao ngoai
cua hop muc va chia bang in, 1561 bang trén d6 bang in dugc quén, dai muc, va 1061
quén; bd phan 16m 15i ma duoc cung cép trén vo hop muc va trong d6 bo phan 161 16i
duoc chén vao tir phia sau theo huéng 1ap dat khi hop muc dugce lap dit trong bd phan
lép dat hop muc; va bd phan vao khop thir nhét phia hop muc va bo phén vao khép thu
hai phia hop myc ma vao khép bo phéan vao khép thix nhét phia thiét bi va bo phan vao
khép thtt hai phia thiét bi, 1an luot twong tmg, khi bo phan 16i 16i dugc chén vao trong
bo phan 16m 15i dé thay ddi trang thai cua co chu chuyén d6i momen xodn tir trang thai
thir hai sang trang thai thr nhét hodc tir trang théi thi nhét sang trang thai thit hai.
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Linh vuc ki thuit dwoc dé cap

Sang ché d& cap dén hop muc bao gdm 16i quin ma dai muc duoc quan 1én va
thiét bi in bang.

Tinh trang ki thuét cia sang ché

Nhu dugce bde 10 trong tai li€u sang ché 1, thiét bi in trong do truc truyén nang
lugng thtr nhét va truc truyén ning lwong tht hai cua céu trac tru 1an kép duge cung
cip dé c6 thé quay dugc doc 1ap v6i nhau ddi vé6i truc trung tim da duoc biét dén
thong thuong. Mémen xodn thir nhat duoc truyén tir banh ring din dong dén truc
truyén nang luong thir nhit théng qua 10 xo ndi khép, va mdmen xoén thir hai nho hdn
momen xoin thi nhit duoc truyén tir banh rang dan dong dén truc truyén ning lugng
thir hai thong qua 10 xo ndi khép khac. Khi hop muc chira dai muc c6 chiéu réng rong
duoc lap dat trong thiét bi in, truc truyén niang luong thir nhat vao khép éng quan dai
va dai muc dugc quén 1én boi 6ng quén dai v6i mdmen xoén thr nhat. Khi hop muc
chira dai muc c6 chiéu rong hep dugc lép dat trong thiét bi in, truc truyén nang luong
thir hai vao khop 6ng quén dai va dai muc dugc quin 1én boi dng quan dai v6i momen
xo4n th hai.

Tai lidu sang ché 1 JP-A-6-227102
Ban chit ky thuit ciia sang ché

Do thiét bi in théng thuong bao gdm truc truyén nang lugng thir nhat va truc
truyén nang luong tht hai cua céu trac tru lan kép, duong kinh cua dng quan dai duge
tang 1én va hop muc dugc tang kich co.

Hop muc theo sang ché 1a hop muc dé lép dat trong thiét bi in bang bao gébm bd
phén lip dat hop muc trong d6 hop muc bao gdm 16i quin ma dai muc dugc quin lén
duoc lép dat, chi tiét quay quén ma vao khép 161 quén khi hop muc dugce lép dat trong
b0 phéan lép dat hop muc, bo phan 161 161 ma duoc cung cép trong bd phan lép dat hop
muc va nho ra dén phia trude theo huéng lép dat cua hdp muc, bo phan vao khép phia
thiét bi ma dwoc cung cip trén phia sau theo huéng lip dat d6i voi bo phan mé dugc
cung cép trén b0 phan 161 161, va co chu chuyén ddi mémen xo0dn ma co chi tiét van
hanh chuyén d6i dugc cung cip v6i bo phan vao khdp phia thiét bi va thay doi trang
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thai cua no gitra trang thai thu nhét trong d6 moémen xodn ma dugc truyén dén chi tiét
quay quan duogc thiét 1ap 13 momen xo0&n th@t nhit va trang thai thr hai trong do
mémen xodn duoc thiét lap 1a mOmen x04n thit hai nhé hon moémen xoén thir nhét,
hdp muc bao gdém: vo hop muc ma c4u thanh nén 16p bao ngoai ctia hop muc va chia
bang in, 156i bang trén d6 bang in duoc quén, dai muc, va 18i quan; bd phan 16m 161 ma
dugc cung cép trén vo hdp muc va trong d6 bo phan 161 15i duge chén vao tir phia sau
theo hudéng lép dat khi hop muc dugce la'ip dit trong b phan lép dat hop muc; va bd
phan vio khép phia hop muc ma vao khép bd phan vao khép phia thiét bi khi bd phan
13i 181 duwoc chén vao trong b phan 16m 16i dé thay ddi trang thi cia co ciu chuyén
dbi momen xodn tir trang thai thir hai sang trang thai tha nhét hodc tir trang thai thu
nhét sang trang thi thtr hai.

Thiét bi in bing theo sang ché 1a thiét bi in bang bao gdm: bd phén lap dat hop
muc trong do mdi hop muc thir nhat va mdi hop muc tht hai ¢6 chiéu rong cua dai
muc la khac nhau dugc lép dat thay thé nhau, hop muc thi nhét va hop muc thr hai
bao gom bing in, 16i bang trén d6 bang in duoc quan, dai muc, 16i quin ma dai muc
dugc quin Ién, vo hop muc trong d6 bang in, 16i bang, dai myc, va 18i quin duoc
chtra, va b0 phan 16m 161 ma dugc cung cAp trén vo hop muc; chi tiét quay quin ma
vao khop 161 quén khi hop muc dugc lép dit trong bd phan lép dat hop muc; bd phan
16 15i dang tru bac ma dugc cung cép trong bd phan lép dat hop muc va dugc chén
vao trong bd phén 16m 13i tir phia sau theo hudng lap dit ctia hop muc khi hop muc
dwoc 18p dat trong bo phan l4p dit hop muc; b phan vao khép phia thiét bi ma dwoc
cung cip trén phia sau theo hudéng lap dat d6i voi bd phan mé duge cung cép trén bo
phan 16i 16i; va co cdu chuyén d8i momen xodn ma c6 chi tiét van hanh chuyén dbi
dugc cung cap véi bd phan vao khép phia thiét bi va thay doi trang théi cta no gitra
trang thai tha nhét trong d6 mémen xodn ma dugc truyén dén chi tiét quay quin dugc
thiét 1ap 1a mOmen xo&n thir nhét va trang thai thi hai trong 6 momen xoan duoc thiét
1ap 12 mOmen xofn thir hai nhd hon mémen xodn thir nhat, trong d6 mot trong cac hop
muc tha nhét va hop muc thir hai ¢6 b phan vao khép phia hdp muc ma vao khép bd
phan vao khop phia thiét bi khi hop muc dugc 1ap dat trong bo phan lap dat hop mure,
va co cdu chuyén doi momen xo#n thay ddi trang théi ctia no tir trang thai thir hai sang
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trang thai thir nhat hodc tir trang théi tha nhét sang trang thai thir hai bang su vao khép
gitta bd phan vao khop phia hop muc va bd phan vao khép phia thiét bi khi hop muc
ma bao gdm bd phan vao khép phia hop muc giita hop muc thu nhét va hop muc thir
hai dugc 1ép dat trong bo phan lép dat hop muec.

M ta vin tit cac hinh vé

Fig.1 1a hinh v& cua thiét bi in bang khi duoc nhin tir phia trude theo hudng lap
dat trong trang thai ma hdp muc bang dugc lép dat trong bd phan lép dat hop muec.

Fig.2 12 hinh v& cta thiét bi in bang khi dugc nhin tir phia trudc theo huéng lap
dat trong trang thai ma hop muc dai duoc lép dat trong bo phan lép dat hop muec.

Fig.3 1a hinh v& cua thiét bi in bang khi dugc nhin ti phia trude theo hudng lap
dat trong trang thai ma ca hai hdp muc bang va hop muc dai khong duge lap dat trong
bd phén lép dat hop muec.

Fig.4 1a hinh v€ phéi canh cia thiét bi in bang trong trang thai ma ca hai hop muc
bang va hop myc dai khong dugc lap dat trong bd phan lap dat hop muc.

Fig.5 1a hinh vé& phdi canh ciia bo truyén dong banh tiép dan.

Fig.6 1a hinh v& cia bo truyén dong banh tiép dan khi dwoc nhin tir phia trude
theo huéng 1dp dat, thé hién trang thdi ma banh ring di dong an khép vdi banh rang
quén thir nhat.

Fig.7 1a hinh v& cua bo truyén dong banh tiép dan khi duoc nhin tir phia trudc
theo huéng lap dit, thé hién trang thai ma banh ring di dong tach khop tir banh rang
quin tha nhét.

Fig.8 12 hinh v& phdi canh ctia hop muc bang thi nhat.

Fig.9 12 hinh vé phdi canh ctia hop muc bang thi hai.

Fig.10 1a hinh v& mat cit ngang cta hop muc bang thu nhét.

Fig.11 1a hinh v& cta hdp muc bang thu nhét khi duoc nhin tir phia sau theo
huéng lap dat.

Fig.12 14 hinh vé& phéi canh phong dai cuc b6 ctia hop myc bang tht hai thé hién
bd phan 1om 161.

Fig.13 1a hinh v& phéi canh phéng dai cuc bd ciia hop muc bang thir nhat thé hién

bd phan 16m 18i.
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Fig.14 1a hinh v€ mat cat ngang phong dai cuc bd cla thiét bi in bang trong trang
thai ma ca hai hop muc bang va hdp muc dai khong duge lap dat trong b phin lap dat
hop muc.

Fig.15 1a hinh v€ mat cit ngang phéng dai cuc bd cla thiét bi in bang trong trang
th4i ma hop muc bang thir nhat dugc 1ap dat trong bo phan lap dat hop muc.

Fig.16 1a hinh v€ mat cit ngang phéng dai cuc bd cla thiét bi in bang trong trang
thai ma hop muc bang tht hai dugc lip dat trong bd phan 1ép dat hop muc.

Fig.17 1a hinh v& phéi canh cua chi tiét quay quén thir nhat.

Fig.18 12 hinh v& da thao bé cta chi tiét quay quén thir nhat.

Fig.19 1a hinh vé phéi canh ctia co chu chuyén d6i momen xodn thtr nhat.

Fig.20 1a hinh v& phéi canh cla co céu chuyén d6i momen xodn thir nhét ngoai
trir chi tit van hanh chuyén dbi tht nhat va chi tiét van hanh chuyén doi thir hai.

Fig.21 la hinh v€ cua co cAu chuyén d6i moémen xo&n thtr nhat khi duoc nhin tir
phia trudce theo huéng lap dit trong trang thai ma hop muc bang thir nhit duoc lap dit.

Fig.22 1a hinh v& ctia co cAu chuyén ddi momen xoén thir nhat khi dugc nhin tir
phia truéc theo huéng lap dat trong trang thai ma hop muc bang thu nhét duoc thao
bo.

Fig.23 1 hinh vé& phéi canh phong dai cuc bd ciia hdp muyc bang thi nhat thé hién
bd phan 16m 16i trén d6 bd phan vao khép phia hop muc theo vi du da sira dbi duoc
cung cép.

M6 ta chi tiét sang ché

Sau day, phuong an cua thiét bi in bang va hop muc s& dugc mo ta voi su tham
chiéu dén cac hinh v& di kém. Luu ¥ rang mic du cac hinh v& sau day hién thi hé toa
dd vudng goc XYZ, chung dugc cho trude chi nhim thuan tién dé giai thich va hoan
toan khong nham gidi han cac phuong 4n sau day. Hon nita, cac gid tri s6 thé hién cac
s6 hodc twong tu cla cac bd phan tuong ung dugc cho trude chi dé minh hoa va hoan
toan khong nham giéi han cac phuong an sau day.

So lwoc vé thiét bi in bang, hop muc bang, va hop muc dai

Nhu duoc thé hién tir Fig.1 dén Fig.3, thiét bi in bang 1 bao gdm bo phan lap dat

hép muec 2 trong d6 hop muc bang 101 va hop muc dai 201 duoc lap dit thay thé nhau.
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Luu ¥ rang mic du duogc luge bo trong cac hinh Ve, thiét bi in bang 1 bao gdm nip che
bd phan 1ip dat dé mé va dong bo phan 1ap dat hop muc 2.

Nhur dugc thé hién trong Fig.1, hop muc bang 101 bao gdm 16i bang 102, con lan
tru cubn thir nhat 103, 161 nha tha nhat 104, 15i quén thir nhat 105, va vo hop muc thi
nhét 106. Bing in thir nhit 107 dugc quan trén 15i bang 102. Bang in thi nhat 107 ma
da dugc nha tir 161 bang 102 duoc phan phéi dén phia ngoai cta vo hop muc thir nhét
106 tir cong phan phéi bang 108 dugc cung cép trén bd phan tudng ngoai vi trén phia -
X ctia v6 hop muc thi nhat 106. Dai muc thir nhét 109 duge quan trén 16i nha thi nhét
104. Dai muc thir nhét 109 ma di dugc nha tir 161 nha tha nhit 104 duogc quén 1én boi
16i quan thtr nhat 105. V6 hop muc thit nhat 106 cau thanh nén 16p bao ngoai cua hdp
muc bing 101 va chira 161 bang 102, con lan tru cudn thir nhat 103, 161 nha tha nhét
104, 151 quén thtt nhat 105, bang in thir nhét 107, va dai myc thir nhat 109. V6 hop
muc thi nhét 106 c¢6 16 chén dAu thit nhat 111 duoc cung cip dé tham nhap theo
huéng 7.

Nhu dugc thé hién trong Fig.2, hop myuc dai 201 bao gbm con lan tru cubn thir
hai 203, 16i nha th{ hai 204, 151 quén thr hai 205, va vo hop muc tht hai 206. Dai muc
tha hai 209 duoc quén trén 161 nha thr hai 204. Dai muc tht hai 209 ma da dugc nha
tir 161 nha tht hai 204 dugc quin 1én boi 161 quan thir hai 205. V6 hop muc th hai 206
cAu thanh nén 16p bao ngoai ctia hop muc dai 201 va chira con lan tru cudn th hai
203, 16i nha thi hai 204, 161 quan thit hai 205, va dai myc thir hai 209. V6 hop muc thi
hai 206 ¢6 15 chén ddu thtr hai 211 dugc cung cip dé thim nhap theo huéng lap dat.
Hon nita, v6 hdp muc thtr hai 206 dugc cung cép v6i dudng dan bang thtr hai 212.
Mic du dugce luge bo trong cac hinh Ve, béng in thir hai ma da duoc nha tir cudn bang
duge cung cép trén phia ngoai cua thiét bi in bang 1 duoc dua vao duong dan bang thu
hai 212.

Luu ¥ rang chiéu dai cia bang in tht hai trong cudn bang ma chua duge dung va
chidu dai cta dai muc tha hai 209 duoc chua trong hop muc dai 201 ma chua duoc
dung khong bi gi6i han cu thé nhung khong dai hon chiéu dai cta bang in thir nhat 107
va chiéu dai cta dai muc thir nhat 109 dugc chira trong hop muc bang 101 ma chua
dugc dung, 1an lugt tuong Ung, trong phuong an hién tai. Do d6, hop muc dai 201
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duoc lip dat trong bo phan lap dat hop muc 2, ching han, khi lugng 16n cac nhan duoc
tao ra trong mot lan.

Nhu duogc thé hién trong Fig.3 va Fig.4, b0 phan lép dat hop muc 2 dugc tao
thanh hinh dang 16m ¢6 d6 mé trén phia +Z. B0 phan lép diat hop muc 2 co, trén bé
mit déy ctia bo phan 1ép dat hop muc 2 cia no, d6 1a, trén bé mat déy lap dat 3 ma la
bé mit trén phia -Z, bd phén dau 4 va bd phan 161 161 5 duogc cung cép dé nho ra dén
phia tru6c theo hudng lap dat. BO phan du 4 bao gdm dau in 6 va nép che dau 7 ma
che it nhat phia +X, phia -Y, va phia +Z ctia diu in 6. Dau in 6 1a dau gia nhiét bao
gbm chi tiét sinh ra nhiét. Khi hop muc bang 101 dugc lap dat trong bd phan lap dat
hop muc 2, nép che dau 7 dugc chén vao trong 15 chen dau thir nhat 111 va chi dan dé
lép dit hop muc bang 101. Hon nita, khi hop muc dai 201 duoc lép dat trong bd phan
lép dat hop muec 2, nép che dau 7 duoc chén vao trong 15 chén dau thir hai 211 va chi
dan dé lap dat hop muc dai 201. Luu y rang bd phan 151 181 5 s& duge mo ta vé sau.

Hon nita, bd phan lép dat hop muc 2 co, trén bé mat day lép dat 3, truc tru cudn
8, truc quén thit nhét 11, truc nha thi nhét 9, truc nha thir hai 12, va truc quén tha hai
13 dugc cung cip dé nho ra dén phia +Z theo tht ty tir phia -X.

Truc tru cudn 8 duogc cung cép trén phia +Y cua dau in 6. Truc tru cubn 8 co
lrong nho ra 16n hudng dén phia trugce theo hudng lép dit, so vai truc nha tht nhét 9,
truc quin thtr nhét 11, truc nha tha hai 12, va truc quin thir hai 13. Khi hop muc bang
101 dugc 1rflp dat trong bd phan lép dat hop muc 2, truc tru cubn 8 dugc chén vao trong
con lan tru cudn tha nhét 103 va chi dan dé lép dat hop muc bang 101 cung v6i nép
che dau 7. Hon nita, khi hop muc dai 201 dugc 1ép dat trong bo phan 1ép dat hop muc
2, truc tru cudn 8 duoc chén vao trong con lan tru cudn thir hai 203 va chi dan dé lép
dat hop muc dai 201 cung voi nép che dau 7. Luu y rang huéng lap dat ctia hop muc
bang 101 hozc hop myc dai 201 s& dugc goi don gian 1a “huong lap dat” & bén dudi.
Huéng lap dat 1a song song v6i hudng ma truc tru cudn 8§ kéo dai, d6 1a, huéng Z. Hon
nita, phia trudc theo hudng lap dat chi thi phia +Z, va phia sau theo huéng lap dat chi
thi phia -Z.

Chi tiét quay tru cudn 14 (xem Fig.6), chi tiét quay nha thir nhét 15, chi tiét quay
quén thit nhét 16, chi tiét quay nha tht hai 17, va chi tiét quay quan thit hai 18 dugc 4o
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6 thé quay béi truc tru cudn 8, truc nha thi nhét 9, truc quén tht nhét 11, truc nha tht
hai 12, va truc quén thtt hai 13, 14n luot twong tng. Khi hop muc bang 101 dugc lép
dat trong bd phan lip dat hop muc 2, con lan tru cudn thi nhat 103, 16i nha thir nhat
104, va 161 quén thir nhét 105 duge cung cip trong hop muc bang 101 vao khép chi tiét
quay tru cubn 14, chi tiét quay nha thi nhét 15, va chi tiét quay quéin thtr nhét 16, 1an
luot twong ing. Hon nita, khi hop muc dai 201 dugc lép dit trong bd phén lép dat hop
muc 2, con lan tru cudn thé hai 203, 16i nha tht hai 204, va 16i quan thir hai 205 dugc
cung cip trong hop muc dai 201 vao khop chi tiét quay tru cubn 14, chi tiét quay nha
thir hai 17, va chi tiét quay quin tha hai 18 dugc cung chp trong bd phan lap dat hop
muc 2, lan lugt tuong Gng. Su quay cua mo to tiép dan 20 duogc truyén dén chi tiét
quay tru cubn 14, chi tiét quay nha thir nhét 15, chi tiét quay quén thir nhét 16, chi tiét
quay nha th\r hai 17, va chi tiét quay quin thir hai 18 thong qua bd truyén dong banh
tiép dan 19.

Bo truyén dong banh tiép dan

Nhu duge thé hién tir Fig.5 dén Fig.7, bo truyén dong banh tiép dan 19 bao gom
bd truyén dong banh phia mé to 21, b truyén dong banh phia tru cubn 22, bd truyén
dong banh phia dai 23, don vi nbi khép mét chiéu 24, bo truyén dong banh phia nha
25, b6 truyén dong banh phia quén thir nhit 26, va bd truyén dong banh phia quan thu
hai 27.

B0 truyén dong banh phia mé to 21 truyén sy quay ctia mo to tiép dan 20 dén bd
truyén dong banh phia tru cubn 22 va bd truyén dong banh phia dai 23. Bo truyén dong
banh phia tru cubn 22 truyén su quay cia dau vao md to tiép din 20 thong qua bd
truyén dong banh phia mo to 21 dén chi tiét quay tru cudn 14. B@ truyén dong banh
phia dai 23 truyén su quay cia diu vao md to tiép dan 20 thong qua bd truyén dong
banh phia md to 21 dén don vi nbi khép mdt chiéu 24.

Don vi ndi khép mot chidu 24 chuyén doi dich truyén dén clia sy quay cua dau
vao md to tiép dan 20 thong qua bd truyén dong banh phia dai 23 gitra bd truyén dong
banh phia nha 25, b truyén dong banh phia quén tht nhét 26, va bd truyén dong banh
phia quin thir hai 27 theo huéng quay ctia md to tiép dan 20. Nghia 13, khi mé to tiép
dan 20 quay theo hudng thw nhét, don vi ndi khép mot chiéu 24 khong truyén su quay
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clia dAu vao md to tiép din 20 thong qua bd truyén dong banh phia dai 23 dén bo
truyén dong banh phia nha 25 ma truyén sy quay cla diu vao mo to tiép dan 20 thong
qua bo truyén déng banh phia dai 23 dén bo truyén dong banh phia quan thir nhét 26
va b truyén dong banh phia quan thtr hai 27. Do do, khi md to tiép dan 20 quay theo
hudng thir nhét, chi tiét quay nha thtr nhat 15 va chi tiét quay nha thir hai 17 khong
quay ma chi tiét quay quéan thtr nhat 16 va chi tiét quay quan thir hai 18 quay. Luu y
ring huéng thit nhét chi thi huéng cing chiéu kim dong ho trong Fig.6 va Fig.7. Khi
mé to tiép din quay theo huéng thir nhat, chi tiét quay quén thi nhét 16 va chi tit
quay quan thr hai 18 quay theo hudng nguge lai v6i hudng thi nhét, nghia 13, quay
nguoc chiéu kim dong ho.

Mit khac, khi md to tiép dan 20 quay theo hudng thir hai nguoc lai v6i hudng
thir nhét, don vi ndi khép mot chiéu 24 truyén sy quay cua du vao md to tiép dan 20
thong qua bo truyén dong banh phia dai 23 dén bd truyén dong banh phia nha 25
nhung khong truyén su quay cla dAu vao md to tiép dan 20 thong qua bd truyén dong
banh phia dai 23 dén bo truyén dong bénh phia quén thtr nht 26 va b truyén dong
banh phia quin thtt hai 27. Do d6, khi m6 to tiép dan 20 quay theo hudng thi hai, chi
tiét quay nha tha nhét 15 va chi tiét quay nha tha hai 17 quay nguoc chiéu kim dong
hd va chi tiét quay quén thi nhét 16 va chi tiét quay quén th hai 18 khong quay. Luu
y rang mic du duge luge bo trong cac hinh ve, don vi ndi khép mot chidu 24 bao gdbm
hai ndi khép mét chiéu.

Bo truyén dong banh phia nha 25 truyén su quay cla diu vao mo to tiép dan 20
thong qua don vi néi khép mot chiu 24 dén chi tiét quay nha tht nhat 15 va chi tiét
quay nha thit hai 17.

B truyén dong banh phia quin thi nhét 26 truyén su quay cia dau vao md to
tiép dan 20 thong qua don vi nbi khép mot chidu 24 dén chi tiét quay quéan thi nhét 16.
B6 truyén dong banh phia quén tha nhat 26 bao gdbm banh rang thir nhét phia quéan tha
nhét 28, banh ring thit hai phia qun thir nhét 29 &n khép voi banh rang thir nhét phia
quén tht nhat 28, va co chu chuyén d6i moémen x0én thtr nhét 31 ma sy quay cia diu
vao md to tiép dan 20 thong qua don vi nbi khép mot chiéu 24. Co chu chuyén doi
mbmen xo0an tht nhét 31 dugc ding dé chuyén d6i mémen xofn ma dugc truyén dén
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chi tiét quay quin thir nhat 16. Luu ¥ ring co chu chuyén d6i momen xoAn thtr nhét 31
s& duoc mo ta vé sau.

B0 truyén dong banh phia quén thir hai 27 truyén sy quay cia du vao mé to tiép
dén 20 thong qua don vi ndi khép mot chiéu 24 dén chi tiét quay quin tht hai 18. Bo
truyén dong banh phia quan thir hai 27 bao gdm banh ring thu nhét phia quén thir hai
32, bénh rang thi hai phia quén thtt hai 33 an khop v6i banh rang thir nhit phia quén
thtt hai 32, va co cdu chuyén d6i momen x0én thit hai 34 dugc tao két ciu gidng nhu
co cAu chuyén doi momen xo0&n thir nhat 31 ma su quay cia diu vao md to tiép dan 20
théng qua don vi nbi khép mot chiéu 24.

Qua trinh in dugc thuc hién khi hop myuc bang dugc lép dat

Khi hop myc bang 101 duoc lap dat trong bo phan lip dat hop muc 2 nhu duge
thé hién trong Fig.1, con lan try cuén thit nhAt 103, 15i nha tht nhét 104, va 16i quan
thit nhat 105 duoc cung cip trong hop muc bang 101 vao khép chi tiét quay tru cubn
14, chi tiét quay nha thir nhat 15, va chi tiét quay quin thi nhit 16 dugc cung cip
trong bo phan lép dat hop muc 2 dugce thé hién trong Fig.3, lan lugt tuong tmg. Vi vy,
su truyén sy quay ctia mo to tiép dan 20 dén con lan tru cubn thi nhat 103, 16i nhé thu
nhét 104, va 16i quin tha nhat 105 14 kha thi.

Hon ntta, khi hop muc bang 101 dugc lép dit trong bd phan lép dat hop muc 2,
bd phan dau 4 duogc cung cap trong bd phan lap dat hop myc 2 duoc chén vao trong 16
chén du thé nhat 111 duoc cung cép trén hop muc bang 101. Khi nip che bd phan lap
dat dugc dong sau khi hop muc bang 101 duogc lép dit trong bd phan 1ép dat hop muc
2. dAu in 6 di dong huéng vé truc tru cubn 8 véi co cdu di dong dau 35 (xem Fig.5). Vi
vdy, bang in thu nhit 107 va dai muc tht nhit 109 duge giit giita dau in 6 va con lian
tru cudn thr nhat 103.

Khi mb to tiép dan 20 quay theo hudng thi nhét trong trang thai nay, su quay cia
md to tiép din 20 dugc truyén dén chi tiét quay tru cudn 14 va chi tiét quay quéan thi
nhét 16 thong qua bd truyén dong banh tiép dan 19. Két qua 13, con lan try cubn thtr
nhat 103 quay theo hudng tiép dan, trong khi 15i quéan thir nhét 105 quay theo huéng
quén. O day, huéng tiép dan cua con lan try cudn tht nhat 103 chi thi huéng ma con
lan tru cudn thir nhit 103 quay sao cho bang in th{r nhét 107 duoc tiép dan hudéng vé
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cdng phan phéi bang 108. Hon nira, huéng quan cta 15i quan thtr nhét 105 chi thi
hudéng ma 161 quan thir nhét 105 quay sao cho dai myc thir nhét 109 ma da dugc nha tir
16i nha thir nhét 104 duoc quin 1én béi 161 quan thi nhat 105. Noi cach khac, huéng
tiép dan cua con lan tru cubn thtr nhat 103 12 huéng cing chidu kim ddng hd, va huéng
quin cua 15 quan thtr nhét 105 13 huéng nguge chidu kim ddng ho trong Fig.1.

Hon nita, khi md to tiép din 20 quay theo hudng thir hai, sy quay cia mo to tiép
din 20 dugc truyén dén chi tiét quay tru cudn 14 va chi tiét quay nha tha nhit 15 thong
qua bd truyén dong banh tiép dén 19. Két qua 13, con lan tru cubn thir nhat 103 quay
theo huéng kéo ngugce lai, trong khi 16i nha thir nhét 104 quay theo hudng quén lai. O
day, huéng kéo ngugc lai clia con lan tru cudn thir nhat 103 chi thi huéng ma con lan
tru cudn tht nhit 103 quay sao cho bang in thir nhit 107 ma da duoc tiép din huéng
vé cdng phan phéi bang 108 dugc kéo ngugc lai. Hon nita, huong quén lai cta 161 nha
tht nhat 104 chi thi huéng ma 151 nha thir nhat 104 quay sao cho dai myc thir nhat 109
ma di duoc nha tir 16i nha thir nhit 104 duge quén lai boi 16i nha thir nhat 104. Noi
cach khéc, ca hai huéng kéo nguoc lai cua con lan tru cudn thi nhat 103 va huéng
quin lai ctia 16i nha thir nhét 104 chi thi huéng nguoc chiéu kim ddng ho.

Bing cach quay md to tiép dan 20 theo hudng thu nhét va gia nhiét dau in 6, thiét
bi in bang 1 in thong tin in dugc dua dau vao thong qua ban phim hodc twong tu dugc
lugc bd trong cac hinh v& trén bang in thir nhit 107, trong khi tiép din bang in thir nhét
107 va dai muc tha nhét 109. Mic du duoc luge bo trong cac hinh Ve, thiét bi in bang
1 1am cho ludi cit dugc cung cap gitta bd phan lap dat hop muyc 2 va cong xa bing
thuc hién van hanh cat dé cat roi ph?m da in cua bang in thi nhat 107 sau khi hoan
thanh in. Sau do, bang cach 1am cho mé to tiép dan 20 quay theo hudng thr hai, thiét
bi in bing 1 kéo ngugc lai bang in thi nhét 107 cho dén khi dinh mut cia bang in thir
nhat 107 tién dén 14n can cua vi tri ma tai do dAu in 6 va con lan tru cubn thir nhét 103
duoc gitt. Vi vy, ving mép duoc tao ra tai dang truéc theo hudng doc cua bang in thir
nhat 107 ma dugc in lan tiép theo c6 thé duoc rat nge‘in.

Luu ¥ rang thiét bi in bang 1 cling thyc hién tuong tw qua trinh in khi hop muc

dai 201 dugc lp dat trong bd phan 1p dat hop muc 2. Nghia la, thiét bi in bang 1 thyc
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hién in trén bang in thir hai, trong khi tiép dan bing in thi hai va dai muc thir hai 209
duoc gifr gitra diu in 6 va con lan tru cubn thir hai 203.
Hop muc bang

Khi cdc hop muc bang 101, hdp muc bang thir nhét 101a trong d6 bang in thu
nhét 107 va dai muc thit nhit 109 c6 chidu rong rong, ching han, chiéu rong 50 mm
duoc chtra nhu dugc thé hién trong Fig.8 va hop muc bang thi hai 101b trong d6 bang
in thtt nhat 107 va dai muc thr nhit 109 c6 chiéu rong hep, ching han, chiéu rong 36
mm duoc chita nhu duge thé hién trong Fig.9 dugc chuén bi. Luu ¥ rang bing in tht
nhét 107 va dai muc thi nhat 109 duge luoc bo trong Fig.9. Sau day, hop muc bing
tha nhat 101a va hop muc bing tht hai 101b s& dugc goi don gian 1a cac hop muc
bang 101 khi chung khong dugc yéu cu duoc phan biét voi nhau. Hop muc bang thir
nhét 101a va hop muc bang thir hai 101b dugc tao két cAu dé vé co ban 1a twong tu voi
nhau, va hinh vé& ctia hdp muc bang thi nhit 101a s& dugc dung nhu 12 dai dién dé mo
ta cac cAu hinh théng thuong.

Nhu duge thé hién trong Fig.10, hop muc bang 101 bao gbm truc d& 151 phia
truéc 112 nhd ra vé co ban theo dang tru tir bé mat phia trong cia bo phéan tudng trén
phia truée theo hudng lap dat ctia vo hop muc tha nhit 106 dén phia sau theo hudng
lap dat. Hon nita, hop muc bang 101 bao gbm truc do 16i phia sau 113 nho ra vé co
ban theo dang tru béc tu bé mit phia trong ctia by phan tuong trén phia sau theo hudng
lép dat ctia vé hop muc thu nhéit 106 dén phia truéc theo hudng lép dat. Truc do 161
phia trugc 112 va truc d& 15i phia sau 113 duoc cung cép dé d6i mat v6i nhau theo
huéng Z. Truc d& 16i phia truée 112 va truc d& 16i phia sau 113 d6 ¢ thé quay 16
bing 102. |

Phia trong truc d& 156i phia truge 112 va truc d& 18i phia sau 113, 10 xo0 chéng
quay dao chidu 114 duoc cung cip. Lo xo chéng quay dao chidu 114 duoc cdu thanh
nén boi, ching han, 16 xo dang cudn nén. Véi dinh cua no trén phia sau theo hudng lap
dat vao khop véi 151 bang 102, 10 xo chéng quay dao chidu 114 chéng 15i bang 102
khdi quay dao chiéu trong trang thdi ma hop muc bang 101 khong duoc lap dat trong
bd phan lép dit hop myc 2. Khi hop muc bang 101 duogc 1ép dat trong bo phan lép dat
hép muc 2, by phén 16i 161 5 dugc cung cép trong bd phén lép dat hop muc 2 duogc
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chén vao trong phia trong cua truc d 18i phia sau 113 dugc cung cip trong hop muc
bang 101, nghia 1a, b phéan 16m 13i 115. Vi vay, 16 xo0 chéng quay dao chiéu 114 dugc
cung cip phia trong truc d& 18i phia truéc 112 va truc d& 131 phia sau 113 dugc nén, va
16i bang 102 duge cho phép quay tu do khi 10 xo0 chéng quay dao chiéu 114 va 15i
bang 102 tach khép khéi nhau.

Nhu duoc thé hién trong Fig.11, b0 phan 16m 15i 115 dugc cung cép ma duogc
nén trén phia truéc theo hudéng lap dat trén bé mit phia ngoai cta bd phén twong trén
phia sau theo huéng lap dat ctia vé hop muyc thir nhét 106. B6 phan 16m 16i 115 duoc
céu thanh nén béi khoang tréng bén trong cia truc do 15i phia sau 113. B4 phén 1dm
161 115 bao gdm bd phén 16m tya 116 trén phia sau theo huéng lip dat va bo phan 16i
chén 117 trén phia trude theo huéng 1p dat. Bo phan 16m twa 116 dwoc an xubng vé
co ban theo dang vong tu bé mit phia ngoai cua bd phan tuong trén phia sau theo
hudng lap dat ciia vé hop myc thir nhét 106. Bo phan 13i chén 117 duoc 4n xudng vé
co ban theo dang vong dé c6 duong kinh nhé hon so voi duong kinh cta bo phén 16m
tra 116 tur bé mat day ctia bd phan 16m tua 116. Phia trong bd phén 16m tya 116, bd
phén 16i dang vanh khdn 118 nho ra tir bé mit ngoai vi phia trong ctia bd phan 16i chén
117 dén phia sau theo huéng lap dat duge cung cp.

0 day, hop muc bang thir nhit 101a va hop muc bang thi hai 101b la khac 1an
nhau vé cAu triic bén trong bd phan 16m tya 116. Nghia 1a, trong hop muc bang thi hai
101b, bo phan 18i lién két 119 trén phia —X, bo phan 16m lién két 121 trén phia +X, bd
phan lién két thir nhat trén phia -Y (dugc lugce bo trong hinh v€), va b phan lién két
tht hai 123 trén phia +Y dugc cung cap dé lién két bé mat ngoai vi bén ngoai cia bd
phéan 16i dang vanh khan 118 va bé miat ngoai vi bén trong cua bd phéan 1om tua 116
v6i nhau nhu duge thé hién trong Fig.12. B phén 15i lién két 119, bd phan 16m lién
két 121, b6 phan lién két thtr nhét, va bo phan lién két thit hai 123 dwoc cung cp vé co
ban cach déu nhau theo huéng chu vi cua b phan 16m twa 116. Su bd tri cia bd phan
151 lién két 119, bo phan 16m lién két 121, b phan lién két thir nhét, va bd phéan lién
két thir hai 123 khong bi gi6i han trong cAu hinh ké trén. Chang han, bd phén 16i lién
két 119 c6 thé duoc bb tri trén phia -Y, bo phan 1om lién két 121 ¢6 thé dugc b tri
trén phia +Y, bo phan lién két thir nhét 6 thé duge bd tri trén phia +X, va b phén lién
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két thir hai 123 c6 thé dugc bb tri trén phia -X. V6i thay dbi trong su bd tri cia bd
phan 13i lign két 119, bo phan 16m lién két 121, b phan lién két tht nhat, va bd phan
lién két thir hai 123, hop muc bang thir hai 101b c6 thé duge ding dé phan biét hodc
twong tu, ching han, khi cac dic diém k§ thut cia bang in tht nhat 107 12 khac nhau
phu thudc vao quéc gia hodc khu vuc ma hop muc bang thir hai 101b duge ban.

Mit khéc, trong hop muc bang thir nhat 101a, bén bd phan vao khép phia hop
muc 124 duoc dinh vi trén phia sau theo hudng Iip dit clia bd phan 16i lién két 119, bd
phén 16m lién két 121, b phan lién két thir nhat, va b phén lién két thir hai 123 va
dugc cung cip dé nho ra tir bé mat ngoai vi bén trong ciia by phan 16m twa 116 nhu
duoc thé hién trong Fig.13. Nghia 13, hop muc bang thi nhét 101a va hdp muc bang
thir hai 101b 13 khac 13n nhau & chd c6 hodc khong c6 bdn bd phan vao khép phia hop
muc 124. Véi su cung cép cac bd phan vao khép phia hop muc 124 trén bé mit ngoai
vi bén trong cua bd phan 10m twa 116, sy dut v cua cac bo phéan vao khép phia hop
muc 124 ¢6 thé dugc ngin ngira ngay ca khi hop muc bang thir nhét 101a bi roi.

Bén bd phan vao khép phia hop muc 124 duge cung cip vé co ban cach déu
nhau theo huéng chu vi clia bd phan 16m tua 116. Cac bo phan vao khop phia hop muyc
124 kéo dai dén phia truée theo huéng 1ip dat huéng vé bé mat day cua bd phan 1om
twa 116 tir 1an c4n ca b phan m& cia bd phan 16m tua 116. Gitra bdn bd phan vao
khép phia hop muc 124, bd phan vao khép phia hop myc 124 trén phia -X s& duoc goi
1a bd phén vao khép thu nhét phia hop muc 124a, bo phén vao khép phia hop mue 124
trén phia +X s& dugc goi 1a by phan vao khép thir hai phia hop muc 124b, bd phan vao
khép phia hop muc 124 trén phia -Y s& duoc goi 1a bd phan vao khdop tha ba phia hop
muc 124c, va b phan vao khép phia hop muc 124 trén phia +Y s& duge goi 1a bo
phan vao khép thir tu phia hop muc 124d. Cac bd phan vao khép phia hop murc nay s&
duoc goi don gian 13 cac by phan vao khép phia hop muc 124 khi chiung khong dugc
yéu cau phan biét v6i nhau. Nhu duge thé hién trong Fig.11, bd phan vao khép thu
nhat phia hop muc 124a va bd phan vao khép thir hai phia hop muc 124b duge cung
cép tai cac vi tri ma tai d6 bd phan vao khop tha nhét phia hop muc 124a va bd phén
vao khép tht hai phia hop muc 124b la déi xtng theo diém d6i v6i trung tam ctia bd
phan 16m 151 115 khi dugc nhin tir phia sau theo huéng lép dit. Tuong tu, bo phan vao
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khép thit ba phia hop muc 124c¢ va bd phan vao khép thir tu phia hop myuc 124d duoc
cung cép tai cac vi tri ma tai d6 bd phan vao khép thir ba phia hop muc 124¢ va bo
phan vio khép thir tu phia hop muc 124d la déi ximg theo diém d6i v6i trung tam cla
b6 phan 16m 18i 115 khi duoc nhin tir phia sau theo hudng lap dat. BO phan vao khdp
th nhat phia hop muc 124a dugce cung cap twong Gmg v6i bo phén vao khop thir nhat
phia thiét bi 49a (xem Fig.15) s& dwge md ta vé sau, va bd phan vao khop thi hai phia
hép muc 124b duoc cung cAp tuong tmg véi bo phan vao khép thir hai phia thiét bi
49b (xem Fig.15) s& dugc md ta vé sau.

[B6 phan 15i 15i]

Nhu duge thé hién trong Fig.3, Fig.4, va Fig.14, bo phan 16i 161 5 dwgc tao thanh
vé co ban hinh dang tru bac toan bd va bao gbm bo phan 16i tua 36 trén phia sau theo
huéng lp dit va bo phan 16i chén 37 trén phia trudce theo huéng lip dat. Bo phan 16
tra 36 nho ra vé co ban theo dang tru tir bé mat day cua bd phan lép dat hop muc 2. B
phéan 16i chén 37 nhd ra vé co ban theo dang tru dé c6 duong kinh nho hon so voi
dwong kinh ciia bo phan 18i tya 36 tir bé mat dinh mut ciia b phan 1i tya 36.

Bo phan 10i tya 36 dugc cung cép v6i bén bd phén md tua 38. Céc bd phén md
tira 38 tuong (mg dugc tao thanh dé cét roi bd phan goc gitra bé mat dinh mit va bé
mit ngoai vi ciia by phan 161 tua 36. Bén bo phan mo twa 38 duoc cung cép vé co ban
cach déu nhau theo huéng chu vi cua by phéan 161 twa 36. Sau day, gilta bdn bd phan
mé tua 38, bd phidn mé twa 38 trén phia -X s& dugc goi 1a b6 phan mo tya thu nhét
38a, b phan mé tua 38 trén phia +X s& dugc goi 1a bd phén m¢ tua thi hai 38b, bd
phan m& tya 38 trén phia -Y s& dugc goi 12 bd phan m& tya thit ba 38¢, va bd phén mo
tua 38 trén phia +Y sé duoc goi 1a bd phan ma tua thir tu 38d. Cac bo phén mo tya nay
s& dugc goi don gian 1a cac bd phan mé twa 38 khi ching khong dugc yéu cau dugc
phén biét voi nhau. Nhu dugc thé hién trong Fig.3, bd phdn mo tya thir nhét 38a va bo
phan m¢ tya thr hai 38b dugc cung cép tai cac vi tri ma tai do b9 phén mé tua thu
nhét 38a va bo phan mé twa thi hai 38b 12 dbi xtng theo diém doi voi trung tam cia
bo phan 181 16i 5 khi dugc nhin tir phia trude theo huéng lap dit. Twong tu, bd phan
m& tua thtr ba 38c va bd phan mo tua thir tu 38d duge cung cép tai cac vi tri ma tai do
bd phan mé tya thir ba 38¢ va bo phan m¢ tua thir tu 38d 1a dbi xung theo diém voi
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nhau dbi véi trung tdm cua bd phan 16i 161 5 khi duoc nhin tr phia trude theo huéng
lap dat.

Nhu duge thé hién trong Fig.15 va Fig.16, bd phan 16i 161 5 duge cung cép trong
bd phan lép dit hop muc 2 dugc chén vao trong bd phan 16m 16i 115 dugc cung cép
trong hop muc bang 101 tir phia sau theo hudng lap dat khi hop muc bang 101 dugc
14p dat trong bd phén lip dat hop muc 2. Nghia 13, bd phan 16i tya 36 duge chén vao
trong bd phan 16m twa 116, va bd phan 15i chén 37 dugce chén vao trong bd phén 161
chen 117.

O day, nhu dugc thé hién trong Fig.15, cac bd phan vao khép phia hop muc 124
dugc cung cép trén bé mat ngoai vi bén trong cta bd phan 16m twa 116 di vao bd phan
13 tura 36 thong qua cac bd phan mo tua 38 khi hop muc bang thir nhét 101a dugc 1p
dat trong bo phan 1ap dat hop muc 2. Vi vay, gitra bbn bo phan vao khdp phia hop muc
124, b6 phan vao khép thir nhat phia hdp myc 124a va bd phan vao khop thir hai phia
hop muc 124b vao khép bd phan vao khép thir nhét phia thiét bi 49a va by phan vao
khdp thir hai phia thiét bi 49b s& dugc mo ta vé sau, 14n luot twong tng. Hon nita, nhu
duoc thé hién trong Fig.14, cac bd phan vao khép phia hop muc 124 tach khoi bd phéan
16i twa 36 théng qua cac bo phan md tura 38 khi hop muc bang thir nhét 101a duoc thao
bo tir bo phan 1p dat hop muc 2. Vi vay, bd phan vao khép thir nhat phia hop muc
124a va bd phan vao khép thi hai phia hop muc 124b tach khop khoi bo phan vao
khop thte nhét phia thiét bi 49a va bd phan vao khép thir hai phia thiét bi 49b, lan lugt
twong ung.

Mit khac, nhu duge thé hién trong Fig.16, bd phan 16m tua 116 khong vao khop
b phan vao khop thir nhét phia thiét bi 49a va bo phan vao khop thir hai phia thiét bi
49b khi hop muc bing thi hai 101b ma khong c6 cac bo phan vao khdp phia hop muc
124 dugc lap dat trong b phan lap dat hop myc 2.

Co cu chuyén d6i mdmen xodn thi nhat

Co chu chuyén ddi momen x0&n thitr nhét 31 dugc dung dé chuyén d6i momen
xofn ma dugc truyén dén chi tiét quay quan thi nhit 16 tir mdmen xoan thir hai sang
mémen xo&n thtr nhit 16n hon moémen xoan tht hai khi hop muc bang tha nhit 101a
duoc lép dat trong b phan lép dat hop muc 2. Nghia 1a, khi hop muc bang thtt nhét
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101a trong d6 dai muc thu nhét 109 c6 chidu rong rong dugc lap dat trong bd phan lap
dat hop muc 2, momen xoén ma duoc truyén dén chi tiét quay quén thtr nhit 16 dugc
chuyén d6i sang mdmen xo&n thir nhét 16n hon mémen xoin thir hai bang co cau
chuyén d6i momen xodn tht nhit 31. Do d6, dai muc thu nhét 109 ¢6 chiéu rong rong
va duogc gilt cung véi bang in thu nhat 107 giita d4u in 6 va con lan tru cubn tht nhit
103 c6 thé duoc tach roi thich hop tir bang in thir nhit 107 va duge quén 1én. Mat
khéc, khi hop myc bang thir hai 101b trong d6 dai myc thir nhét 109 ¢6 chiéu rong hep
duoc lip dat, co cau chuyén d6i momen xo4n thtt nhat 31 khong chuyén d6i momen
xo4n tir trang thai ma hop myc bang 101 khong dugc lép dat, va momen x04n ma dugc
truyén dén chi tiét quay quén thir nhét 16 14 mémen x04n thit hai nhé hon mdmen xoin
thir nhat. Do do, su dat v& cia dai muc thi nhét 109 ¢6 chiéu rong hep co thé duoc
han ché.

Nhu dugc thé hién trén Fig.17 va Fig.18, co chu chuyén d6i momen xo04n thu
nhét 31 bao gdm bénh rang quén thir nhét 41, banh rang quan thir hai 42, 16 xo trugt
thtt nhat 43, va 10 xo truot thit hai 44. Hon nita, co cAu chuyén dbi moémen xoan thu
nhét 31 bao gém banh rang di dong 46 s& dugc md ta vé sau, hai chi tiét van hanh
chuyén ddi 47, va bo phan d& banh rang 48 (xem Fig.19 va Fig.20).

Banh ring quéan tht nhat 41 duoc d c6 thé quay bdi truc quan thir nhat 11.
Nghia la, banh rang quén thir nhat 41 dugc dinh vi trén phia sau xa hon theo huéng lap
dat so v6i chi tiét quay quan thu nhit 16 va duogc cung cép dé dong truc véi chi tiét
quay quén tht nhit 16. Banh ring quén tht nhit 41 dugc lién két voi chi tiét quay
quén thir nhit 16 thong qua 10 xo trugt thir nhit 43 va quay chi tiét quay quén thir nhat
16. |

Banh ring quin thir hai 42 duge d& c6 thé quay béi truc quén thi nhat 11. Nghia
la, banh rang que”in thit hai 42 dugc dinh vi trén phia sau xa hon theo hudng lap dit so
v6i banh rang quan thir nhét 41 va duoc cung cap dé ddng truc véi chi tiét quay quan
thir nhat 16. Banh rang quén thr hai 42 duoc lién két v6i banh rang quén thir nhat 41
thong qua 10 xo trugt thir hai 44 va quay chi tiét quay quén thi nhét 16 thong qua banh
rang quéan thir nhét 41.
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Lo xo truot thi nhét 43 dugc cung cAp giita banh ring quan thir nhét 41 va chi
tiét quay quin tha nhét 16. Lo xo truot thir nhét 43 giéi han momen xoan ma dugc
truyén tir banh rang quan thtr nhit 41 dén chi tiét quay quin tht nhét 16 & mdmen
xoén tht nhat. Lo xo truot thi hai 44 dugc cung cAp gitta banh ring quan thtt hai 42 va
banh ring quin thi nhét 41. Lo xo trugt thi hai 44 gigi han moémen xoan ma duoc
truyén tir banh ring quan thit hai 42 dén banh rang quan thir nhit 41 & mdmen xoin
thtr hai nhé hon mdémen xodn thi nhét. Luu y rding mémen xodn ma dugc truyén tir
banh rang quin thir hai 42 dén banh ring quén thtr nhit 41 hon nita dugc truyén dén
chi tiét quay quan thir nhét 16 thong qua 10 xo trugt thir nhit 43 do mémen xoén khong
Vuot qud momen xoén thir nhat. Luu ¥ ring 16 xo truot thit nhét 43 1a vi du vé “bo gidi
han mdémen x04n tht nhat.” Lo xo truot tht hai 44 1a vi du vé “bod giéi han momen
xo4n thi hai.”

Banh rang di dong 46 vao khdp va tach khép khoi banh rang quin thtr nhat 41,
trong khi banh rang thtr hai phia quéan thtr nhét 29 an khép voi banh rang quan thir hai
42 tai moi thoi diém. Do dé, khi banh rang di dong 46 an khép v6i banh ring quén tha
nhét 41 va sy quay cua md to tiép dan 20 dugc dua dAu vao banh rang quin thi nhit
41 thong qua banh rang di dong 46, momen xo4n ma dugc truyén dén chi tiét quay
quén tht nhat 16 dugc gioi han & momen xoén thit nhat boi 16 xo trugt thir nhat 43.
Mt khac, khi banh rang di dong 46 tach khép tir banh rang quén thir nhat 41 va su
quay cia mo to tiép dan 20 dugc dua dAu vao banh ring quéin thi nhét 41 théng qua
banh rang quan tha hai 42, mdmen xoin ma dugc truyén dén chi tiét quay quan thu
nhét 16 duoc gi6i han & momen xoan thir hai bdi 10 xo trugt thir hai 44.

Nhu duge thé hién trong Fig.19 va Fig.20, banh rang di dong 46 dugc d& c6 thé
quay boi b phén dd banh riang 48 va dugc tao két ciu dé vao khép va tach khop khoi
banh rang quin thi nhat 41. Hon nita, banh rang di dong 46 an khép v6i banh rang thi
nhét phia quin thtr nhat 28 tai moi thoi diém (xem Fig.6 va Fig.7).

Céc chi tiét van hanh chuyén dbi 47 tuong tmg dugc cung cAp Vv6i cac bd phan
vao khép phia thiét bi 49 vao khdp cac bd phan vao khép phia hop myc 124 khi hop
muc bang thir nhét 101a duogc lép dat trong bd phan lép dat hop muc 2. O day, gitta hai
bo phan vao khép phia thiét bi 49, bo phan vao khop phia thiét bi 49 trén phia -X s&
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duoc goi 1a bd phan vao khop thir nhét phia thiét bi 49a, va bd phan vao khdp phia
thiét bj 49 trén phia +X s& dugc goi 1a bd phan vao khép thir hai phia thiét bi 49b. Bo
phan vao khép thi nhét phia thiét bi 49a va bd phan vao khép thi hai phia thiét bi 49b
s& don gian dugc goi 1a cac bd phan vao khép phia thiét bi 49 khi ching khong dugc
yéu cau dugc phan biét v6i nhau. Hon nita, gitta hai chi tiét van hanh chuyén doi 47,
chi tiét van hanh chuyén dbi 47 dwgc cung cp v6i bd phan vao khép thir nhét phia
thiét bi 49a s& dugc goi 14 chi tiét van hanh chuyén ddi thir nhat 47a, va chi tiét van
hanh chuyén déi 47 duoc cung cAp v6i bd phan vao khop thir hai phia thiét bi 49b &
duoc goi 1a chi tiét van hanh chuyén ddi thir hai 47b. Chi tiét van hanh chuyén doi thi
nhit 47a va chi tiét van hanh chuyén doi thtr hai 47b s& don gian duge goi la cic chi
tiét van hanh chuyén ddi 47 khi ching khéng dugc yéu cau dugc phan biét véi nhau.

Chi tiét van hanh chuyén doi thir nhit 47a duge cung cap quay dugc vé truc chi
tiét van hanh duoc luge bo trong céac hinh v&. Chi tiét van hanh chuyén doi thi nhét
47a dugc tao thanh vé co ban hinh dang chit “L” khi dugc nhin tlr phia trude theo
huéng 1&p dat. O cudi trén phia +Y ciia chi tiét van hanh chuyén d6i thir nhat 47a, bo
phan chén truc phia chi tiét van hanh tht nht 51 ma tryc chi tiét van hanh thi nhat
(dugc luoc bo trong céc hinh v&) dugc chén vao dugc cung cép. O cudi trén phia +X
clia chi tiét van hanh chuyén ddi thir nhat 47a, bd phan vao khop phia chi tiét van hanh
thr nhat 52 nho ra dén phia sau theo huéng lap dat duge cung cip. BO phan vao khdp
phia chi tiét van hanh thir nhét 52 vao khép bo phan vao khép thir nhét phia bo phan
do 67 s€ dugc mo ta vé sau. Bo phan vao khdp thir nhét phia thiét bi 49a dugc dinh vi
trén phia -X va phia -Y ciia b phn cheén truc phia chi tiét v4n hanh tht nhat 51 va
nho ra dén phia trudce theo huéng lap dat. BO phan vao khép thir nhat phia thiét bi 49a
dwoc cung cip véi bé mat nghiéng vao khép thir nhit 54 ma dugc nghiéng véi phia
sau theo hudng lap dat huéng dén phia -X va bé mit van hanh thir nhét 55 ma kéo dai
dén phia sau theo huéng lap dat tir & cudi trén phia sau theo hudéng lap dat cia bé mat
nghiéng vao khép thir nhat 54.

Luc duoc ép dung dén chi tiét van hanh chuyén ddi thir nhat 47a boi 10 xo chi tiét
vAn hanh 56 (xem Fig.6) theo huéng ma chi tiét van hanh chuyén ddi thir nhét 47a
quay cung chidu kim ddng hd. Mot dau cia 10 xo chi tiét van hanh 56 dugc giit tai truc
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do (duoc luoc bd trong cac hinh vE) cua banh rang thir hai phia quin thtr nhit 29, va
dau con lai cia nd & cubi trén phia +X cuta chi tiét van hanh chuyén dbi thir nhét 47a.
Lo xo cudn x0dn c6 thé, chéng han, dugc dung nhu 12 10 xo chi tiét van hanh 56. Luu y
rang huéng cling chidu kim dong ho chi thi huéng cing chiéu kim ddng hd khi dugc
nhin tir phia trude theo huéng lap dat. Tuong tu, huéng ngugc chidu kim déng hd chi
thi hudng nguoc chiéu kim dbng hd khi duge nhin tr phia trude theo huéng lap dit.

Chi tiét van hanh chuyén dbi thir hai 47b duge cung cap quay dugc vé truc chi
tiét van hanh tht hai (khong dugc thé hién trong cac hinh vé&). Chi tiét vAn hanh
chuyén dbi thtr hai 47b duoc tao thanh vé co ban hinh dang tam giéc khi dwoc nhin tir
phia truée theo huong lap dat. O cudi trén phia -Y cua chi tiét van hanh chuyén dbi thu
hai 47b, b phan chén truc phia chi tiét van hanh tht hai 57 ma truc chi tiét van hanh
thr hai dugc chen vao dugc cung cap. Hon nita, chi tiét van hanh chuyén d6i thu hai
47b dugc cung cap v6i bd phan vao khép phia chi tiét van hanh thir hai 58 ma dugc
dinh vi trén phia +X va phia +Y cua bd phan chén truc phia chi tiét van hanh tht hai
57 va nhd ra dén phia sau theo huéng 1&p dit. B phan vao khép phia chi tiét van hanh
tht hai 58 vao khép bd phan vao khép thir hai phia bd phan d 69 s& dugc mo ta vé
sau. BO phan vao khop thtr hai phia thiét bi 49b dugc dinh Vl trén phia -X va phia +Y
cta bo phéan chen truc phia chi tiét van hanh thit hai 57 va nhé ra dén phia truge theo
huéng 18p dat. Bo phan vao khép thir hai phia thiét bi 49b duge cung cip v6i be mat
nghiéng vao khép thit hai 61 dugc nghiéng véi phia sau theo hudng lap dat huéng dén
phia +X va bé mit van hanh thir hai 62 ma kéo dai dén phia sau theo hudng lap dat tir
& cubi trén phia sau theo hudng lap dit ciia bé mét nghiéng vao khép tht hai 61. Luu y
réﬁg cac bé mat nghiéng c6 thé duoc cung cép tai bd phén vao khép thi nhét phia hop
muc 124a va bo phan vao khop thi hai phia hop muc 124b thay vi bé mat nghiéng vao
khép thi nhét 54 va bé mit nghiéng vao khép thi hai 61.

Nhu duoc thé hién trong Fig.14, b phan vao khép thir nhat phia thiét bi 49a va
bd phén vao khdp thtr hai phia thiét bi 49b dugc cung cép bén trong bd phan 161 twa
36. Nghia 1a, b phan vao khép thir nhét phia thiét bi 49a va by phan vao khép thir hai
phia thiét bi 49b duoc cung cAp trén phia sau theo hudng lap dat dbi v6i bd phan mo
tua tha nhat 38a va bo phan mo tua thir hai 38b, lan lugt twong ung. Bo phan vao khop
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thir nhit phia thiét bi 49a va b phan vao khép thir hai phia thiét bi 49b dwoc cung cap
twong ung v4i bd phan vao khép thu nhit phia hop muc 124a va bd phén vao khép thir
hai phia hop muc 124b, 1an luot tuong Gmg. B6 phan vao khép thir nhét phia thiét b
49a va bd phan vao khép thir hai phia thiét bi 49b vao khép bd phéan vao khop thi nhét
phia hop muc 124a va bd phan vao khép thir hai phia hop muc 124b, lan luot tuong
g, vé co ban ddng thoi khi hop muc bang tht nhét 101a dugc lip dat trong bd phan
I&p dat hop muc 2. Hon nita, bd phan vao khép thir nhét phia thiét bi 49a va bd phan
vao khép tha hai phia thiét bi 49b duoc cung cAp tai cac vi tri ma tai d6 b phan vao
khop thit nhét phia thiét bi 49a va b phan vao khop thir hai phia thiét bi 49b 1a doi
ximg theo diém dbi véi trung tAm cua bd phan 161 181 5 khi dugc nhin tir phia trude
theo hudng lap dit (xem Fig.3).

Nhu dugc thé hién trong Fig.6, Fig.7, Fig.19, va Fig.20, b0 phan d& béanh rang 48
duoc tao két cdu dé co thé quay duge sao cho banh rang di dong do co thé quay 46 tiép
xlic va tach roi khoi banh ring quén tht nhét 41. B phan d banh rang 48 bao gom
phan tir 4 phia chi tiét vAn hanh thi nhit 63, phan tir & phia chi tiét van hanh thit hai
64, va 10 xo bd phén dd 65.

Phén tr d& phia chi tiét van hanh tht nhit 63 duogc cung cip quay dugc vé truc
ndi khép 45 (xem Fig.5) dugc cung cip vé co ban la ddng truc voi truc chi tiét van
hanh thir hai. G cubi trén phia +Y cta phan tir d& phia chi tiét van hanh tht nhat 63, bd
phan cheén truc thir nhét phia bd phan d& 66 ma truc ndi khop 45 duge chén vao dugc
cung cip vé co ban theo dang tru. O cubi trén phia -Y cta phan tr d& phia chi tiét van
hanh thar nhit 63, banh ring di dong 46 dugc 4o co thé quay. Tai bo phan vé co ban
frung gian ciia phan tir do phia chi tiét van hanh tht nhat 63, bd phan vao khép thir
nhét phia bd phan do 67 dwoc cung cép. Bo phan vao khép thi nht phia bd phan dd
67 vio khép bo phan vao khop phia chi tiét van hanh thir nhét 52.

Phén tir & phia chi tiét van hanh thir hai 64 dugc cung cip quay duoc v& truc ndi
khép 45. Tai bo phan vé co ban trung gian ciia phan tir d& phia chi tiét vén hanh tha
hai 64, bd phan chén truc tht hai phia bd phan do 68 ma truc ndi khép 45 dugce chén
vao dugce cung cdp ma dugc tao thanh vé co ban hinh déng tru ngin. B phan chén
truc thir nhét phia bd phan d& 66 dugc chén vao trong b phan chen truc thr hai phia
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bo phan d& 68 tir phia sau theo hudng lap dat. O cudi trén phia +Y cua phan tir d5 phia
chi tiét van hanh thtr hai 64, b phén vao khép thir hai phia b phan dd 69 duogc cung
cAp. BO phan vao khép thtr hai phia bd phan d& 69 vao khép bo phan vao khop phia
chi tiét van hanh thir hai 58.

Lo x0 bd phan d& 65 lién két phin tir d& phia chi tiét van hanh thir nhat 63 va
phan tir d& phia chi tiét van hanh thit hai 64 v6i nhau theo céch dan hoi. Lo xo b phan
d5 65 duoc cung cép trén truc ndi khép 45. Mot dau cua 10 xo bd phan d¥ 65 duogc giir
tai phan tir d& phia chi tiét van hanh thtr nhét 63, va dau con lai cta n6 duoc gift tai
phin tir & phia chi tiét van hanh thir hai 64. Khi phan tir d phia chi tiét van hanh thu
nhét 63 dwoc cé dinh, 16 xo bd phan d& 65 &p dung luc dén phan tir d& phia chi tiét van
hanh thir hai 64 sao cho phan tir d& phia chi tiét van hanh thtt hai 64 quay cing chiéu
kim déng hd. Lo xo cudn x0én ¢6 thé, chéng han, dugc dung nhu 1a 160 xo bd phan do
65. Luu y rang 10 xo bd phan d& 65 1a vi du vé “phan tir dan hoi.”

Su thay d6i trang théi cua co cAu chuyén d6i momen xodn thi nhét

Khi hop muc bang thi nhit 101a duoc lip dat trong bd phan lap dat hop myc 2,
bo phan vao khop thu nhit phia hop myuc 124a va bd phan vao khop thir hai phia hop
muc 124b vao khép bo phan vao khép thir nhét phia thiét bi 49a va by phan vao khép
thtt hai phia thiét bi 49b, 1an lugt twong ung, nhu dugc mo ta & trén (xem Fig.15).

Tai thoi diém nay, bo phén vao khép tht nhat phia hop muc 124a vao khép bo
phan vao khép thir nhét phia thiét bi 49a theo thit tw 1a bé mt nghiéng vao khép thu
nhét 54 va bé mat van hanh tht nhét 55. Vi vdy, bd phan vao khép thir nhat phia thiét
bi 49a duoc ép dén phia +X. Két qua 13, chi tiét van hanh chuyén ddi thir nhat 47a
quay nguoc chidu kim dong hd déi lai luc dan hdi clia 16 xo chi tiét van hanh 56 nhu
duoc thé hién trong Fig.21 tur trang thai dugc thé hién trong Fig.22. Tai thoi diém nay,
b6 phan vio khép phia chi tiét van hanh thi nhét 52 cta chi tiét vAn hanh chuyén do6i
thir nhat 47a di dong dén phia +X. Do d6, bd phan vao khép thir nhét phia by phan do
67 ma vao khép bd phan vao khop phia chi tiét van hanh thir nhét 52 trén phia -X clia
bo phan vao khop phia chi tiét van hanh tht nhat 52 tré nén ¢6 thé di dong duge dén
phia +X. Vi vay, phan tir d& phia chi tiét van hanh thu nhat 63 trd nén c6 thé quay
duoc nguoc chidu kim ddng hd, nghia 13, theo huéng ma banh rang di dong 46 duoc
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d3 boi phan tir d& phia chi tiét van hanh thir nhét 63 tién dén sat v6i banh rang quin
thtr nhat 41. Khi bo phan vao khép tha nhat phia hop muc 124a vao khép bo phan vao
khép thir nhét phia thiét bi 49a nhu duge md ta & trén, chi tiét van hanh chuyén dbi thir
nhét 47a quay ngugc chiéu kim ddng hd, nhe d6 phan tir @& phia chi tiét van hanh thir
nhét 63 dugc cho phép quay ngugc chidu kim dong hd.

Hon nita, bd phan vao khop thir hai phia hop muc 124b vao khép bo phan vao
khép th hai phia thiét bi 49b theo thi tu 1a bé mat nghiéng vao khép thi hai 61 va bé
mit van hanh tha hai 62. Vi vay, bd phén vao khép thir hai phia thiét bi 49b duoc ép
dén phia -X. K&t qua 13, chi tiét van hanh chuyén doi thi hai 47b quay nguoc chidu
kim ddng hd nhu dugc thé hién trong Fig.21 tr trang théi dugc thé hién trong Fig.22.
Tai thoi didm nay, bo phan vao khép phia chi tiét van hanh thir hai 58 ciia chi tiét van
hanh chuyén déi tha hai 47b ép bd phan vao khép thir hai phia bo phén d& 69 cuia phan
it d& phia chi tiét van hanh thir hai 64 dén phia -X. Do d6, phan tir & phia chi tiét van
hanh thi hai 64 quay nguoc chidu kim ddng hd. Khi phan tir d& phia chi tiét van hanh
thir hai 64 quay nguoc chidu kim ddng hd, phan tir @& phia chi tiét van hanh thir nhat
63 duoc lién két mot cach dan hdi v6i phan tir @5 phia chi tiét van hanh thir hai 64
thong qua 10 xo b phan d& 65 quay nguoc chiéu kim ddng ho, nghia 13, theo huéng
ma banh rang di dong 46 dugc do boi phan tir do phia chi tiét van hanh thir nhat 63
tién dén sat v6i banh rang quan thir nhat 41. Két qué 1a, banh rang di dong 46 &n khop
v6i banh ring quén thir nhit 41 nhu duoc thé hién trong Fig.6. Khi bo phén vao khép
thir hai phia hop muc 124b vao khop bd phan vao khép thir hai phia thiét bi 49b nhu
dugc mo ta & trén, chi tiét van hanh chuyén ddi tht hai 47b quay nguoc chiéu kim
ddng hd dé 1am cho phin tir do phia chi tiét vAn hanh tht nhat 63 quay ngugc chicu
kim dong ho.

(3 day, phan tir do phia chi tiét van hanh thir nhit 63 va phan tir 45 phia chi tiét
van hanh thtt hai 64 duoc lién két voi nhau theo cach dan hdi boi 16 xo bd phan d& 65.
Do do, ngay ca sau khi phan tir & phia chi tiét van hanh tht hai 64 quay véi lugng
quay an khép 6 nguogc chidu kim ddng hd va banh rang di dong 46 an khép véi banh
rang quin thir nhat 41 ti trang thai duogc thé hién trong Fig.22, phan tir 4 phia chi tiét
van hanh tht hai 64 tré nén co thé quay duoc hon nita véi luong quay bd sung a

22



47513 23/65

nguoc chiéu kim déng hd dbi lai luc dan hoi cia 10 xo bd phan d& 65 dbi véi phﬁn o
do phia chi tiét van hanh thi nhit 63. O day, luong quay an khop 0 chi thi gid tri tbi
thidu ctia luong quay cita phan tir d& phia chi tiét van hanh thtr hai 64 dugc yéu cau
khi banh rang di dong 46 an khép v6i banh rang quan thit nhét 41. Do do, néu luong
quay cua phan tir d& phia chi tiét van hanh thir hai 64 1a lugng quay an khép 0 hodc
16n hon va tdng (0 + o) clia lugng quay an khép 6 va lugng quay bd sung o hodc nhé
hon, banh rang di dong 46 duge ép dén banh rang quén tht nhat 41 boi tai trong phu
hop. Theo do, gia tri thiét ké ciia lugng quay ciia phan tir d& phia chi tiét vén hanh thi
hai 64 chi dugc yéu cAu dé thiét 1ap tai gid tri 16n hon 6 va nho hon (0 + 0). Vi vdy,
ngay ca néu lugng quay cla phén tir d& phia chi tiét van hanh thir hai 64 dao dong do
su dao dong vé kich thudc trong b phan vao khdp tha hai phia hdp muc 124b hoac
tuong tu, banh rang di dong 46 co thé an khép thich hgp v6i banh rang quin thir nhat
41 v6i diéu kién ré“mg gia tri 1a 0 hodc 16n hon va (6 + a) hodc nho hon. Nghia la, su
dao dong vé kich thuéc trong bd phan vao khép thi hai phia hop muc 124b hoac
twong tu c6 thé dugc hip thu bai 1o xo bd phan do 65.

Nhu dugc md ta & trén, bd phan vao khép thu nhét phia hop muc 124a va bd
phan vao khép thit hai phia hop muc 124b vao khép bo phén vao khép thu nhét phia
thiét bi 49a va bd phan vao khop thir hai phia thiét bi 49b, 1an lugt twong g, khi hop
muc bang th nhat 101a dugc lép dit trong bd phén 1ép dat hop muc 2. Vi vy, bd
phan d& banh rang 48 quay ngugc chidu kim dbng hd, va banh rang di dong 46 an
khép v6i banh rang quéan thi nhét 41. Két qua 13, co chu chuyén d6i momen xodn thi
nhit 31 thay dbi trang thdi ctia né sang trang thai trong d6 sy quay cua mo to tiép dan
20 duge dua dau vao dén banh rang quén thi nhat 41 thong qua banh rang di dong 46,
nghia 1a, trang thai tha nhét trong d6 mdmen xoin ma dugc truyén dén chi tiét quay
quan thir nhét 16 duoc thiét 1ap 1a mdmen xodn thir nhat.

Tiép theo, su thay d6i trang thai ctia co chu chuyén d6i momen xoén thi nhat 31
trong khi thao bé hop muc bang thur nhit 101a s& dugc mo ta. Khi hop muc bang thir
nhét 101a duoc thio bo khoi bo phan 1p dat hop muc 2, bo phan vao khép thir nhat
phia hép muc 124a va bd phan vao khop thir hai phia hop muc 124b tach khop khoi bo
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phén vao khép thi nhat phia thiét bi 49a va b phan vao khép thir hai phia thiét bi 49b,
lan luot twong tmg, nhu dugc md ta & trén.

Khi b6 phan vao khép thir nhét phia hop muc 124a tach khép khdi bo phén vao
khép thir nhét phia thiét bi 49a, chi tiét van hanh chuyén ddi thir nhit 47a quay cing
chidu kim ddng hd do lwc dan hdi ctia 16 xo chi tiét van hanh 56 nhw duoc thé hién
trong Fig.22 tr trang thai duoc thé hién trong Fig.21. Vi vy, bd phan vao khép phia
chi tiét van hanh tht nhit 52 cta chi tiét van hanh chuyén di tht nhat 47a ép bo phén
vao khop thtr nhit phia b phan do 67 ctia phdn tir d phia chi tiét van hanh thir nhét
63 dén phia -X. Do do, phan tir do phia chi tiét van hanh thir nhat 63 quay cing chiéu
kim ddng hd, nghia 13, theo huéng ma banh rang di dong 46 dugc do boi phan tir d&
phia chi tiét van hanh thir nhit 63 tach roi khoi banh rang quén thit nhat 41. Két qua 1a,
banh ring di dong 46 tach khép khéi banh ring quén thir nhdt 41 nhu dugc thé hién
trong Fig.7. Nhu dugc mo ta ¢ trén, chi tiét van hanh chuyén d6i thir nhat 47a quay
cung chiéu kim ddng hd dé 1am cho phan tir 4 phia chi tiét van hanh thtr nhit 63 quay
cing chidu kim ddng hd va ngan ngira phin t d3 phia chi tiét van hanh thir nhat 63
khong quay nguge chidu kim dong hd khi bo phan vao khép thir nhat phia hop muc
124a tach khép khéi b phan vao khop thir nhét phia thiét bi 49a.

Khi phin it d& phia chi tiét van hanh tht nhit 63 quay ciing chiéu kim dong hd,
phin tit d& phia chi tiét van hanh thi hai 64 duoc lién két theo cach dan hoi v6i phan
tir d& phia chi tiét van hanh tht nhit 63 thong qua 1o xo bd phan d& 65 quay cung
chidu kim ddng hd. Vi vay, bd phan vao khép thi hai phia bo phan do 69 cia phan ti
d% phia chi tiét van hanh thi hai 64 ép bo phén vao khép phia chi tiét van hanh thr hai
58 cua chi tiét van hanh chuyén ddi thir hai 47b dén phia +X. Do bd phén vao khop |
tht hai phia hop mue 124b tach khép khéi bo phan vao khép thir hai phia thiét bi 49b
nhu duge md ta & trén tai thoi didm nay, bo phan vao khép tht hai phia thiét bj 49b tro
nén c6 thé di dong duoc dén phia +X, nghia la, chi tiét van hanh chuyén dbi thu hai
47b trd nén c6 thé quay dugc cung chidu kim ddng ho. Do d6, chi tiét van hanh chuyén
dbi thir hai 47b duogc ép béi phan tir d& phia chi tiét van hanh tht hai 64 va quay cung

chiéu kim dong ho.
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Nhu dugc md ta & trén, bd phan vao khop thir nhét phia hop muc 124a va bd
phén vao khép tha hai phia hop muc 124b tach khép khoi bo phéan vao khép thu nhét
phia thiét bi 49a va bd phan vao khop thr hai phia thiét bi 49b, 1an lugt tuong tng, khi
hdp muc bang thu nhét 101a dugc thdo bd khoi bo phan lép dat hop muc 2. Vi vay, bd
phan d& banh rdng 48 quay cung chiéu kim ddng ho, va banh ring di dong 46 tach
khdp khdi banh rang quin thi nhit 41. Két qua 13, co cAu chuyén d6i moémen x04n thi
nhét 31 thay dbi trang thdi ctia né sang trang thai trong d6 sy quay ciia mo to tiép dan
20 duoc dua diu vao dén banh ring quan thir nhét 41 théng qua banh ring quén thi
hai 42, nghia 13, trang thai thir hai trong d6 mémen xoan ma dugc truyén dén chi tiét
quay quéin thir nhit 16 duogc thiét 1ap 12 momen xodn thir hai.

Luu y ring nhu duge md ta & trén, bd phan 18i lién két 119 va bo phén 16m lién
két 121 khong vao khép bd phan vao khép thi nhat phia thiét bi 49a va bo phan vao
khép tht hai phia thiét bi 49b, 1an luot twong dng, khi hop myc bang thi hai 101b
duogc 1ép dat trong b phén lp dit hop muc 2 (xem Fig.16). Do do, khi hop muc bang
tha hai 101b duoc lép dit trong bd phéan lép dat hop muc 2, co cAu chuyén d6i mémen
x0&n thir nhat 31 duy tri trong trang thai tht hai, va moémen xoin ma duoc truyén dén
chi tiét quay quan thi nhét 16 duy tri v6i momen xo4n thit hai.

Nhu duge mé ti & trén, theo hdp muc bing thir nhat 101a va thiét bi in bang 1
cua phuong 4n hién tai, b phan vao khop thir nhét phia hop muc 124a va by phan vao
khp th hai phia hop muc 124b vao khop b phan vao khép thir nhét phia thiét bi 49a
va bd phan vao khép thir hai phia thiét bi 49b, 1an luot twong tmg, khi hop muc bang
tht nhat 101a duoc lép dit trong bd phéan lép dat hép myc 2, nho do co cAu chuyén dbi
mdmen xo4n thi nhét 31 thay ddi trang thai cia n6 tir trang thai thir hai sang trang thai
ther nhat. Vi vdy, momen xoin ma dugc truyén dén chi tiét quay quéan thir nhit 16 duge
chuyén ddi tir momen xoan thtr hai sang mdmen xo0én thit nhét. Theo d6, so véi trudng
hop trong d6 chi tiét quay quén thi nhét 16 ¢6 clu trac tru lan kép, duong kinh cua 161
quén thtr nhét 105 ¢6 thé duoc giam va hop muc bang thir nhét 101a ¢6 thé duogc tiéu
hinh héa. Hon nfta, so vGi truong hop trong do chi tiét quay quan thir nhét 16 c6 cau
trac tru 1an kép, lugng rung cua chi tiét quay quan thir nhit 16 ddi véi truc quan thi
nhét 11 ¢6 thé duoc giam. Do do, vi trung tdm cia 13i quin thtr nhét 105 va trung tdm
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clia truc quén thir nhit 11 c6 thé vé co ban duge cin thang hang véi nhau, dai muc thi
nhét 109 c6 thé duge quén theo cach thich hop boi 161 quén thir nhat 105.

Hon nita, theo hop muc bang thir nhat 101a va thiét bi in bang 1 clia phuong én
hién tai, hp muc bang thu nhét 101a va co clu chuyén d6i momen xoén thir nhat 31
khong chi vao khép v6i nhau tai mot noi ma vao khép véi nhau tai hai noi, nghia 1a,
noi gitta bd phan vao khop thir nhat phia hop muc 124a va bd phan vao khép thi nhét
phia thiét bi 49a va noi gitra bd phan vao khép thir hai phia hop myc 124b va bd phan
vao khop thur hai phia thiét bi 49b. Do d6, tai trong bai su vao khép tac dong trén hop
muc bang thi nhit 101a theo cach cin bang, hop muc bang thi nhét 101a dugc ngin
ngura bi nghiéng dbi v6i bo phan lap dat hop muc 2, va hanh trinh cla bang in thi nhét
107 va dai myc thir nhat 109 ¢6 thé duoc cai thién.

Luu ¥ ring bd phan vao khop thi nhét phia hop muc 124a va b phén vao khép
thir hai phia hop muc 124b 6 thé khong cin thiét dugce bb tri ddi ximg theo diém dbi
v6i trung tAm cta b phéan 1om 161 115 gidng nhu phuong an hién tai nhung chi duoc
yéu chu dé c6 kha nang vao khép bd phan vao khép thir nhét phia thiét bi 49a va bd
phén vao khép thir hai phia thiét bi 49b, lan luot twong tng. Chang han, kich thudc
gitta b0 phan vao khép thir nhét phia hop muc 124a va trung tim cua bd phén 16m 161
115 ¢6 thé khac véi kich thude giita bd phan vao khdp tha hai phia hop muc 124b va
bd phéan 16m 16i 115. Hon nita, bd phén vao khép thi nhét phia hop muc 124a, trung
tam cua bd phan 16m 15i 115, va bd phan vao khép thir hai phia hop murc 124b c6 thé
khong can thiét dugc b tri theo duong khi dwoc nhin tir phia sau theo hudng lap dat.
Nghia 13, bd phén vao khop thi nhét phia hop muc 124a va b phan vao khép thu hai
phia hcf)pv muc 124b chi dugc yéu cau duoc bb tri ddi mat v6i nhau qua trung tdm cua
bd phén 16m 161 115 mién 13 bo phan vao khop tha nhét phia hdp muc 124a va bd phan
vao khép thw hai phia hop muc 124b vao khép bd phéan vao khop tha nhat phia thiét bi
492 va bo phan vao khép thir hai phia thiét bi 49b, 1an luot tuong Gng. Hon nita, hinh
dang cta bd phén vao khép thir nhét phia hop muc 124a va hinh dang ctia by phan vao
khép thtr hai phia hop muc 124b ma dugc bd tri d6i mit v6i nhau qua trung tdm cia
bd phan 16m 18i 115 khi duoc nhin tir phia sau theo hudng lap dat c6 thé khac 1an
nhau. Tuong tw, bo phan vao khop thir nhét phia thiét bi 49a va b phan vao khép thir
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hai phia thiét bi 49b c6 thé khong cin thiét dugc bd tri ddi ximg theo diém doi voi
trung tdm cua bd phén 161 161 5. Hon nita, huéng ma bo phén vao khép thi nhét phia
thiét bi 49a duoc ép boi bd phan vao khop tha nhét phia hop muc 124a va huéng ma
bo phan vao khdp thir hai phia thiét bi 49b duogc ép boi bd phan vao khép thir hai phia
hop muc 124b tt hon 13 déi nguoc véi nhau.

Cac vi du stra di khac

Ngoai phuong an trén, cé thé trién khai nhiéu ciu hinh khic nhau ma khong xa
roi ¥ chinh nhu 1a didu hién nhién. ching han, phuong an trén c6 thé duoc sira doi
thanh cac md hinh sau day.

Céc b phan vao khép phia hop muc 124 ¢6 thé khong can thiét duge tao thanh
trén bé mat ngoai vi bén trong ctia b phan 16m tua 116 nhung co thé dugc cung cép
tai noi bat ky cua hop muc bang 101 mién 13 c4c bo phan vao khép phia hop muc 124
c6 kha ning vao khdp cac bo phéan vao khép phia thiét bi 49. Chang han, nhu dugc thé
hién trong Fig.23, b0 phan vao khép thi nhét phia hop muc 124a va bo phan vao khop
thr hai phia hop muc 124b c6 thé dugc cung cép tai phan mép cua by phan 16m 16i
115 va chéng 14n mot phén bd phan 16m 16i 115 khi dugc nhin tr phia sau theo hudéng
lép dat. Nghia 13, cac bo phan vao khép phia hop muc 124 ¢ thé duoc cung cép trén
bé mat phia ngoai trén phia sau theo hudng lép dat cua vé hop muc thir nhét 106. Luu
y réng bd phan vao khop thi nhét phia hop muc 124a va bd phan vao khép thtr hai
phia hop muc 124b dugc thé hién trong Fig.23 vé co ban ¢6 hinh dang tm hinh chit
nhat nhung hinh dang khéng bi gi¢i han cu thé. Ching han, bd phan vao khép thir nhat
phia hop muc 124a va bd phan vao khép thir hai phia hop muc 124b cé thé c¢6 hinh
dang tAm dang vong dai, hinh dang ban cau, hoeflc tuong tu. Hon nita, cic b0 phan vao
khop phia hop muc 124 cé thé nho ra dén phia sau theo hudng lap dat tir bé mat day
ctia bo phan 16m tya 116. Vao luc nay, cac b phan vao khép phia hop muc 124 ¢6 thé
c6 hodc khong dugc tao thanh lién khéi v6i bé mit ngoai vi bén trong cua bd phan 16m
tua 116.

Khi hop myc bang 101 duoc lap dit, co cAu chuyén dbi mdmen xoén thur nhét 31
c6 thé khong can thiét thay dbi trang thai cia n6 tr trang thai thir hai trong d6 mdmen
xodn ma dugc truyén dén chi tiét quay quan tht nhét 16 duoc thiét 1ap tai mémen x04n
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thir hai twong d6i nhé sang trang thai thir nhét trong d6 mdémen xoin ma dugc truyén
dén chi tiét quay quin tha nhét 16 dugc thiét 1ap 12 moémen xo@n thir »nhét tuwong ddi
nhé. Mot cach thay thé, co cau chuyén d6i momen xo0én thit nhét 31 ¢6 thé thay doi
trang thai tir trang thai thu nhét sang trang thai tha hai khi hop muc bang 101 dugce lap
dat.

Trong cAu hinh ndy, cac bd phén vao khép phia hop muc 124 duoc cung cip
trong hop muc bang thir hai 101b va khong duoc cung cép trong hop muc bang thu
nhét 101a, ching han. Hon nita, co céu chuyén ddi moémen xoén thir nhat 31 bao gdm
b6 phan khoa ma khoa banh rang di dong 46 ma dugc an khop v6i banh rang quén thir
nhét 41. Khi hop muc bang thir hai 101b dugc lip dat trong bd phan lap dat hop muc
2, c4c bd phan vao khép phia hop muc 124 vao khép cac bd phan vao khép phia thiét
bi 49 sao cho bd phan khoa dugc mo khoa va banh ring di dong 46 dugc tach khop
khoi banh ring quan thir nhéat 41. Hon nita, khi hop muc bang tht hai 101b dugc thao
bo khoéi bo phén lép dit hop muc 2, banh rang di dong 46 dugc khoa dé duoc an khép
v6i banh ring quén thir nhit 41 béi bo phan khéa. Vi vy, co ciu chuyén doi momen
xodn thit nhat 31 thay ddi trang théi cla né tir trang théi thir nhét sang trang thai thi
hai khi hop muc bang tht hai 101b dugc lép dat trong bd phan lép dat hop muc 2. Hon
nita, co ciu chuyén d6i momen xodn thtr nhét 31 thay dbi trang thai tir trang thai tha
hai sang trang thai thu nhat khi hop muc bang thtr hai 101b duoc thdo bo khoi bo phan
lp dat hop mue 2. Mt khac, co cau chuyén d6i momen xodn thu nhét 31 duy tri tai
trang thai thit nhét khi hop muc bang thi nhat 101a duoc lap dat trong bo phén lap dat
hop muc 2.

Trong thiét bi in bang 1, mdt trong chi tiét van hanh chuyén dbi thir nhét 47a va
chi tiét van hanh chuyén déi thir hai 47b c6 thé bao gdm bd phan vao khép thit ba phia
thiét bi duogc cung cép trén phia sau theo huéng lép dat cua bo phan ma tya thir ba 38c,
va chi tiét van hanh chuyén d6i con lai trong sb ching c6 thé bao gém bo phan vao
khop thir tu phia thiét bi duoc cung cip trén phia sau theo hudng lap dat ctia bd phan
mé twa tht tu 38d. Nghia 13, thiét b in bang 1 ¢6 thé bao gdm, nhur 1a cac by phan vao
khép phia thiét bi 49, bd phan vao khép thir ba phia thiét bi dugc cung cap tuong tmg
v6i bod phéan vao khép thit ba phia hop muc 124¢ va b phéan vao khép thir tu phia thiét
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bi duoc cung cép twong tng voi bd phan vao khép thi tw phia hop muc 124d. Noi
céch khac, hai bd phan vao khép phia thiét bi 49 dang déi mat c6 thé khong dugc cung
cAp trén phia +X va phia -X cia thiét bi in bang 1 nhu trong phwong an hién tai nhung
¢6 thé dugc cung cép trén phia +Y va phia -Y cua thiét b in bang 1.

Ciing trong cdu hinh, bd phan vao khép thir ba phia hop muc 124¢ va bd phan
vao khép thu tu phia hop muc 124d vao khép bd phéan vao khép thir ba phia thiét bi va
bo phan vio khép thtr tu phia thiét bi, 1an luot twong tng, khi hop myc bang thir nhat
101a duoc lap dit trong bd phan lap dat hop muc 2, nho d6 co cAu chuyén d6i mémen
xo#n thtt nhét 31 thay dbi trang thai cia n6 tr trang thai thi hai sang trang thai thir
nhit. Nhu dugc mo ta & trén, hop muc bang thi nhét 101a bao gém bd phan vao khop
tht nhét phia hop muc 124a, by phén vao khép thir hai phia hop muc 124b, bo phan
vao khép thir ba phia hop muc 124c¢, va bd phén vao khép thir tw phia hop muc 124d.
Do d6, hop muc bang thu nhit 101a c6 thé tuan theo thiét bi in bang 1 bao gb6m bo
phén vio khép thir nhat phia thiét bi 49a va bo phan vao khop thi hai phia thiét bi 49b
va ¢6 thé tudn theo thiét b in bing 1 bao gdm bd phan vao khép thi ba phia thiét bi va
b6 phén vio khép thi tu phia thiét bi. Theo d6, vi thiét bi in bang 1 ¢6 thé bao gom bo
phén vio khép thir nhat phia thiét bi 49a va bo phén vao khop thi hai phia thiét bi 49b
nhur 13 cic bo phan vao khép phia thiét bi 49 va c6 thé bao gdm bd phén vao khép thir
ba phia thiét bi va bd phan vao khop thi tw phia thiét bi nhur 1a cac bd phan vao khép
phia thiét bi 49, mc do tu do trong su bd tri cac bd phan vao khép phia thiét bi 49 co
thé duoc tang lén. |

Luu ¥ rang hop muc bang tha nhét 101a c6 thé bao gdm chi bd phan vao khop
thir nhat phia hop muc 124a va b phan vao khép thi hai phia hop myc 124b giira bon
b0 phan vao khdp phia hop muc 124 d6i v6i thiét bi in bang 1 bao gdm bo phan vao
khép thir nhét phia thiét bi 49a va bo phén vao khép thir hai phia thiét bi 49b. Hon
nita, hop myc bang thur nhét 101a ¢6 thé bao gé)m chi bo phan vao khdp thir ba phia
hop muc 124c¢ va bd phan vao khép thir tu phia hop muc 124d gitia bdn bd phén vao
khop phia hop muc 124 d6i véi thiét bi in bang 1 bao gdm bd phan vao khop thir ba
phia thiét bi va bd phan vao khop thi tu phia thiét bi.
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S6 lwong cac bd phan vao khép phia thiét bi 49 khong bi gi6i han ¢ hai ma c6 thé
12 mot hoac ba hodc nhiéu hon. S6 luong cac bd phén vao khép phia hop mye 124
khong bi gi6i han & bdn. Ching han, khi s6 lugng cac b phan vao khép phia thiét bi
49 12 hai, sb lugng cac bo phan vao khép phia hop muc 124 ¢6 thé 1a hai hodc nhiéu
hon. Ngoai ra, sd lugng cac bo phan vao khop phia hop muc 124 ¢ thé 13 mot néu
mot bd phan vao khép phia hop muc 124 vao khép hai by phan vao khop phia thiét bi
49.

Hop muc bang 101 co thé bao gdm bd phan lap dat gin kém thay vi bd phén 16m
twa 116 ma c6 cac bd phan vao khép phia hop muc 124, va phan gin kém dugc cung
cép v6i b phan 10m tya 116 ma cé cac bd phan vao khép phia hop muc 124 ¢o6 thé
duoc lép dat theo cach co thé thao roi dugce trong bd phan lép dat gén kém. Theo ciu
hinh, phan gin kém duoc lap dat trong bd phan 14p dat gin kém ctia hop muc bang 101
¢6 chirc nang nhu 1a don vi didu chinh dé vao khép bd phan vao khép phia thiét bi 49.
Tai thoi diém nay, hé théng hop muc bao gf)m hdp muc bang 101 va phﬁn gén keém
duogc lip dat trong bd phan 14p dat gin kém cta hop muc bang 101 ¢6 thé duoc lap dat
trong b0 phan lép dat hop muc 2. Mot cach thay thé, sau khi phén gén kéem dugc 1rf1p
dt trong bo phan 18i 161 5 cia thiét bi in bang 1 trude do, hop myc bang 101 ¢6 the
dugc lap dat trong bo phan lip dat hop muc 2 nhu la phuong 4n. Hon nita, phan gin
kém c6 thé duoc cung cip véi, ching han, bo phan dang bich trén phia sau theo hudng
lap dat va c6 hinh dang nhu dé bd sung cho mot phan cta bd phan tuong cua vo hop
muc tho nhét 106.

Trong bd phéan lép dat hop muc 2, hop muc bang 101 va hop muc dai 201 c6 thé
khong can thiét duogc lép dat theo cach thay thé ma chi h(f)p muc bang 101 c6 thé dugc
lap dat. Hon nita, phwong an 6 trén va cic vi du sua dbi c6 thé phdi hop cung nhau.
Ghi cht bd sung

Sau day, hop muc va thiét bi in bang s& dugc ghi chu b sung.

Hop muc dé lap dat trong thiét bi in bang bao gdm bd phén lap dat hop muc
trong d6 hdp muc bao gom 15i quin ma dai muc duge quéan 1én dugc lap dat, chi tiét
quay quén vao khap 161 quén khi hop muc dugc lép dit trong bd phan lép dat hop muec,
bo phan 16i 16i ma dugc cung cép trong bo phan lip dat hop muc va nho ra dén phia
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treée theo hudng lip dit cia hop muc, b phan vao khép phia thiét bi ma duoc cung
cAp trén phia sau theo hudng lap dat dbi v6i bd phan mé duge cung cip trén bd phan
161 161, va co ciu chuyén dbi momen xodn ma co chi tiét van hanh chuyén ddi dugc
cung cép v6i bd phan vao khép phia thiét bi va thay dbi trang thai clia n6 giira trang
thai thir nhét trong d6 momen xofn ma dugc truyén dén chi tiét quay quan dugc thiét
1ap 1a mémen xo&n thir nhit va trang thai thr hai trong d6 mémen xoén dugc thiét lap
12 moémen xofn thir hai nhé hon moémen xoén thir nhét, hop muc bao gbm: vé hop muc
ma cAu thanh nén 16p bao ngoai ctia hop muyc va chira bang in, 15i bang trén d6 bang in
duoc quén, dai muec, va 101 quén; b6 phéan 16m 161 ma dugc cung cép trén vo hop muc
va trong d6 bd phan 16i 161 dugc chén vao tir phia sau theo huéng lap dat khi hop muc
duoc lép dat trong bd phan lép dat hop muc; va bd phan vao khép phia hop muc vao
khép bd phan vao khép phia thiét bi khi bo phan 10i 16i duge chén vao trong b phan
16m 161 dé thay dbi trang théi cua co chu chuyén ddi momen x04n tir trang thai thir hai
sang trang thai thur nhét hoc tir trang thai thi nhét sang trang thai thit hai.

Theo c4u hinh, bd phan vao khép phia hop muc vao khép bd phén vao khop phia
thiét bi khi hop muc duoc lép dat trong bd phéan lép dat hép muc, nho do co cu
chuyén d6i moémen xodn thay ddi trang thdi ciia né tir trang thai thir hai sang trang thai
thir nhét hodc tir trang thai thir nhat sang trang thai thir hai. Vi vay, momen X04n ma
duoc truyén dén chi tiét quay quéan dugc chuyén d6i tr momen xoan thtr hai sang
mémen xoin thir nhat hodc tir mdmen xodn thi nhit sang mémen xo4n th@ hai. Theo
d6, vi chi tiét quay quan khong duge yéu cAu ¢6 céu trac tru lan kép, duong kinh cia
161 quén c6 thé dugc giam va hop muc co thé duoc tiéu hinh hoa.

Trong truong hgp nay, thiét bi in béhg t5t hon 12 bao gdm bd phan vao khép thu
nhét phia thiét bj va bd phan vao khép thi hai phia thiét bi nhu 1a bd phan vao khép
phia thiét bi, hop muc t5t hon 1a bao gdm bod phan vao khép thir nhét phia hop muc
duge cung cip twong tng v6i b phén vao khop thir nhét phia thiét bi va bo phan vao
khép thi hai phia hop muc dugc cung cip tuong mg v6i bd phan vao khép thir hai
phia thiét bj nhw 1a bo phan vao khép phia hop muc, va bo phan vao khop thir nhét
phia hop muc va bd phéan vao khép thir hai phia hop muc tot hon 1a duoc cung cép ddi
xtmg theo diém d6i v6i trung tam ciia bo phan 16m 151 khi duge nhin tir huéng lap dat.
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Theo céu hinh, hop muc va co chu chuyén d6i momen xodn khéng chi vao khép
v6i nhau tai mdt noi ma vao khép v6i nhau tai hai noi, nghia 1a, noi gitta bo phén vao
khép thit nhét phia hop muc va bd phan vao khép thir nhat phia thiét bi va noi gitra bd
phan vao khép thir hai phia hop muc va bd phan vao khép thir hai phia thiét bi. Ngoai
ra, hai noi vao khép dugc b tri ddi xtmg theo diém dbi véi trung tAm ctia bo phén 16m
16i. Do do, tai trong bsi sw vao khop tac dong trén hop muc theo cach can bang, hop
muc dugc ngin ngira khong bi nghiéng dbi v6i bo phan 1ép dat hop myc, va hanh trinh
cua bang in va dai muc co thé dugc cai thién.

Trong truong hop nay, thiét bi in bang theo kidu khac t6t hon 1a bao gdm bd phan
vao khép thtt ba phia thiét bi va bo phan vao khép thir tw phia thiét bi nhw 1a bo phan
vao khép phia thiét bi, hop muc tét hon 1a bao gdm bd phan vao khép thir nhét phia
hop muc, bd phan vao khép thir hai phia hop muc, b phén vao khop thir ba phia hop
muc dugc cung cdp twong tmg voi bd phan vao khép thir ba phia thiét bi, va bd phan
vao khép tht tu phia hop myuc dugc cung cAp tuong ting v6i bd phan vao khép thir tur
phia thiét bi nhu 1& bo phén vao khop phia hop muc, va bd phén vao khép thir ba phia
hdp muc va bd phan vao khép thir tu phia hdp muc tot hon 1a duoc cung cép dbi xung
theo diém déi véi trung tam cta bd phan 16m 16i khi dugc nhin tir huéng lap dat.

Theo céu hinh, hdp muc co thé cling tuan theo thiét bi in bang bao g6m bo phéan
vao khép thir nhit phia thiét bi va bo phan vao khép thir hai phia thiét bi va c6 thé
cing tudn theo thiét bi in bang bao gdm bd phén vao khép thit ba phia thiét bi va bo
phan vao khép thir tu phia thiét bi. Theo d6, do thiét bi in bang c6 thé bao gdbm bd
phén vao khop thir nhét phia thiét bi va bo phan vao khép thit hai phia thiét bi nhu 1a
b6 phan vao khép phia thiét bi va c6 thé bao gdm bd phan vao khop thu ba phia thiét
bi va bd phéan vao khdp thur tu phia thiét bi nhu 1a bd phan vao khdp phia thiét bi, mic
d6 tu do trong sy bd tri bd phéan vao khdp phia thiét bi c6 thé duogc tang 1én.

Trong trudng hop nay, bo phan vao khép phia hop muc t6t hon 1a dwoc cung cip
trén bé mit ngoai vi bén trong ctia b phén 16m 15i.

Theo cAu hinh, su dit v& ctia bd phéan vao khép phia hdp muce o thé duge ngan

ngira ngay ca khi hop muc bi roi.
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Trong trudng hgp nay, bd phén vao khép phia hop myc t6t hon 1a dugc cung cap
tai phén mép cta bd phan 1om 161 va chéng 14n mot phén bd phéan 16m 101 khi dugc
nhin tir huéng lap dat.

Theo céu hinh, bd phan vao khép phia hop muc duoc cung cAp bén ngoai bd
phén 16m 16i c6 thé dugc 1am cho vao khép bd phan vao khép phia thiét bi.

Thiét bi in bang bao gém: bd phan lép dat hép muc trong do mdi hop muc thir
nhét va m3i hop muc thi hai ¢6 chiéu rong cia dai myc 1a khéc nhau dugc lap dat thay
thé nhau, hop muc tha nhét va hop muc tht hai bao gbm bang in, 18i bang trén do
bang in dugc quén, dai muec, 161 quén ma dai muc duoc quén 1én, v6 hop muc trong do
bang in, 16i bang, dai muc, va 161 quin dugc chira, va b phén 1dm 161 ma dugc cung
cép trén vé hop muc; chi tiét quay quén vao khop 18i quan khi hop myc dugc lap dat
trong bd phén lép dit hop muc; bd phan 161 15i dang tru bac ma dugc cung cép trong
bd phan lap dat hop muc va dugc chén vao bd phéan 16m 10i tir phia sau theo hudng lip
dat cia hop muc khi hop muc dugce lap dat trong bo phan lap dat hop muc; bd phan
vao khép phia thiét bi ma dugc cung cip trén phia sau theo hudng lap dat d6i v6i bd
phan mé duoc cung cAp trén bo phan 18i 18i; va co cu chuyén ddi momen X0@n ma ¢
chi tiét van hanh chuyén dbi duge cung cip v6i bd phan vao khop phia thiét bi va thay
dbi trang thai cla no giira trang thai thu nhét trong d6 momen xoin ma dugc truyén
dén chi tiét quay quin duoc thiét 1ap 14 momen xo0&n thtr nhit va trang thai tht hai
trong d6 momen xo&n duoc thiét 1ap 12 mémen x0én thir hai nho hon mdmen xoin thir
nhét, trong d6 mot trong ) hop muc thu nhét va hop muc thit hai ¢6 bd phan vao khép
phia hop muc vao khép bd phan vao khép phia thiét bi khi hop muc duge lap dat trong
bd phan lép defit hop muc, va co chu chuyén dbi mémen xodn thay'déi trang thai cua no
tir trang thai th hai sang trang thai thir nhét hodc tir trang thai thu nhét sang trang théi
thir hai boi sy vao khép gitta bo phan vao khép phia hop muc va bo phan vao khép
phia thiét bi khi hop muc bao gém bd phén vao khép phia hop muc gilta hop muc thi
nhét va hop muc thir hai dugc lap dit trong bo phan lap dit hop muc.

Theo c4u hinh, bd phan vao khdp phia hop muc vao khép bd phén vao khép phia
thiét bi khi hop muc duoc 1p dat trong bo phan lip dat hop muyc, nhy do co chu
chuyén d6i moémen xodn thay ddi trang thai ctia né tir trang thai thir hai sang trang thai
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tht nhét hodc tir trang thai tha nhét sang trang thai thit hai. Vi vay, momen X04n ma
duoc truyén dén chi tiét quay quan dugc chuyén ddi tr mdmen xo04n thir hai sang
moémen xofn thir nhat hodc tir momen xoén thit nhat sang momen xo4n thit hai. Theo
do, do chi tiét quay quén khong dugc yéu cAu ¢6 céu trac tru lin kép, duong kinh cia
161 quén co thé dugc gidm va hop muc co thé duoc tiéu hinh héa.

Trong truong hop nay, mot trong sb hop muc thu nhét va hép muc th hai tt
hon 12 bao gdm bd phan vao khép thir nhét phia hop muc va bd phén vao khép thir hai
phia hop myc nhu 13 bd phén vao khép phia hop muec, thiét bi in bang tét hon 12 bao
gém bd phan vao khop thir nhit phia thiét bi dugc cung cip tuong Gmng v6i bd phan
vao khop thit nhat phia hop muyc va bo phan vao khop thi hai phia thiét bi dugc cung
cép twong tmg v6i bo phan vao khop thir hai phia hop muc nhu 1a bd phan vao khép
phia thiét bi, va bd phan vao khép thir nhat phia thiét bj va bo phan vao khép thr hai
phia thiét bi t6t hon 1a dwoc cung cap ddi ximg theo diém dbi véi trung tAm cta bd
phéan 16i 16i khi duogc nhin tir huéng lép dit trong trang thai ma hop muc khong duge
lap dit.

Theo c4u hinh, hop muc va co cAu chuyén d6i momen xo04n khong chi vao khép
v6i nhau tai mot noi ma vao khép véi nhau tai hai noi, nghia 1a, noi gitta bo phén vao
khp thit nhat phia hop muc va bd phan vao khép thir nhét phia thiét bi va noi gitra bd
phan vao khép thi hai phia hgp muc va bo phén vao khop thir hai phia thiét bi. Ngoai
ra, hai noi vao khép duogc bd tri dbi xung theo diém dbi voi trung tAm cta bd phén 161
16i. Do do, tai trong béi su vao khép tac dong lén hop muc theo cach cén biang, hop
muc dugc ngin nglra khong bi nghiéng dbi vai bd phéan lép dat hop muyc, va hanh trinh
cia bang in va dai muc ¢ thé dugc cai thién. |

Trong trudng hop nay, co céu chuyén d6i momen x04n t6t hon 12 ¢6 béanh ring
quéan thtr nhét dugc cung cap dé ddng truc véi chi tiét quay quan va quay chi tiét quay
quin, banh ring quin tht hai dugc cung cap dé déng truc véi chi tiét quay quén, tiép
nhin sy quay cia mo to tiép dan trong ca hai trang thai thir nhét va trang thai thur hai,
va quay chi tiét quay quin thdng qua banh ring quéan tht nhét, bd gidi han mdmen
xo#n thir nhét giéi han momen xoin ma dugc truyén tir banh ring quin thir nhét sang
chi tiét quay quin & momen xo&n thir nhit, bd giéi han moémen xo4n thi hai giéi han

34



47513 35/65

mdmen xodn ma dugc truyén tir banh ring quin thir hai sang banh rang quén thir nhat
& momen xoin thi hai, va banh ring di dong ma dugc tao két chu dé co kha nang vao
khép va tach khép khéi banh rang quén thir nhét, va chi tiét van hanh chuyén ddi tbt
hon 14 1am cho banh ring di dong an khép véi banh rang quén thi nhat khi bo phén
vao khép phia hop muc vao khép bo phéan vao khép phia thiét bi va t6t hon 1a lam cho
béanh rang di dong tach roi khoi banh ring quén tht nhét khi by phan vao khép phia
hop muc tach khép khoi bd phan vao khép phia thiét bi.

Theo cAu hinh, bd phan vao khdp phia hop muc vao khdp b phén vao khép phia
thiét bi va banh rang di dong an khép v6i banh rang quén thir nhat, nhy do co cau
chuyén d6i moémen xo#n thay do6i trang thai cla né sang trang thdi trong do su quay
clia md to tiép din dugc dua dAu vao dén banh ring quan thu nhét thong qua banh
ring di dong, nghia la, trang thai thi nhét. Mat khac, bo phan vao khop phia hop muc
tach khép khoi bd phan vao khép phia thiét bi va banh ring di dong tach khdp khoi
banh rang quén thir nhit, nho do6 co cdu chuyén d6i momen xodn thay doi trang thai
cua no sang trang thai trong d6 sy quay cia mo to tiép dan dugc dua dAu vao dén banh
rang quan thir nhét thong qua banh rang quéan th hai, nghia 13, trang thai th hai.

Trong trudong hop nay, co cAu chuyén d6i momen xoan t6t hon 14 c6 bd phan d&
banh rang ma duogc tao két cAu dé co thé quay duoc sao cho banh rang di dong dugc
d& co thé quay tiép xic va tach roi khoi banh ring quan tht nhét, chi tiét van hanh
chuyén déi t6t hon la c6 chi tiét van hanh chuyén doi thir nhét dugc cung cap véi bd
phéan vao khop thir nhét phia thiét bi, cho phép bd phan d& banh ring quay theo hudng
ma banh rang di dong tién dén sat véi banh rang quén thi nhat khi b phan vao khép
thtr nhét phia thiét bi vao khép bd phan vao khép thi nhét phia hop muc, va ngan ngira
bd phan d& banh ring khéng quay theo huéng ma banh rang di dong tién dén séat véi
banh ring quén thit nhat khi bo phan vao khép thir nhét phia thiét bi tach khép khoi bo
phan vao khép thir nhét phia hop muc, va chi tiét van hanh chuyén ddi thir hai dugc
cung cip véi bd phan vao khop thir hai phia thiét bi va 1am cho bo phén d& banh ring
quay theo hudng ma banh ring di dong tién dén sat v6i banh riang quan thi nhét khi bd

phén vao khép thur hai phia thiét bi vao khép bo phan vao khop thir hai phia hop muec.
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Theo ciu hinh, bo phan d& banh rang quay theo huéng ma banh ring di dong tién
dén sat v6i banh rang quén thi nhat khi bd phan vao khép thi nhat phia hop myc va
b6 phan vao khép thir hai phia hop muc vao khép bo phan vao khép thu nhét phia thiét
bi va bd phén vao khép thi hai phia thiét bi, 1an luot twong tmg, nhd d6 co ciu chuyén
d6i momen xodn thay doi trang thai ctia né sang trang thai thir nhét. Mit khic, b phan
d& banh riang quay theo huéng ma banh rang di dong tach roi khoi banh rang quin thtr
nhét khi bo phan vao khép thu nhat phia hop muc va bd phin vao khép thir hai phia
hop muc tach khép khoi b phan vao khép thir nhét phia thiét bi va b phan vao khép
thir hai phia thiét bi, lan luot twong tng, nhd dé co cAu chuyén d6i momen xo4n thay
dbi trang thai clia n6 sang trang thai thir hai.

Trong trudng hop ndy, bd phin do banh rang tot hon la c6 phan tir do phia chi
tiét van hanh tht nhat ma dugc cung cAp quay dugc va do quay dugc banh ring di
dong, phan tir d phia chi tiét van hanh thir hai ma dugc cung cip quay dugc va vao
khop chi tiét van hanh chuyén déi thtt hai, va phan tir dan hdi ma lién ket phan tir 45
phia chi tiét van hanh tht nhét va phan tir d& phia chi tiét van hanh thi hai v6i nhau
theo cach dan hoi.

Theo c4u hinh, ngay ca khi lugng quay cua phan tir d& phia chi tiét van hanh thir
hai dao dong do sy dao dong vé kich thuéc trong bd phan vao khép thir hai phia thiét
bi hodc tuong ty, su dao dong vé lugng quay c6 thé dugc hép thu boi phén tir dan hoi.
Vi vay, banh rang di dong co thé duogc 1am cho dn khop thich hop véi banh rang quin
thir nhat.

Danh muc céc ky hiéu tham chiéu

1: Thiét bi in béng'

2: Bo phan lép dat hop muc

5: B6 phan 16i 16i

16: Chi tiét quay quén thir nhét

31: Co cAu chuyén d6i momen xo#n thir nhat

38: B0 phan mo tua

41: Banh rang quan thi nhét

42: Banh rang quin thi hai
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43: Lo xo truot thir nhat

44: Lo xo trugt thir hai

46: Banh rang co thé di dong

47: Chi tiét van hanh chuyén doi

47a: Chi tiét van hanh chuyén dbi thi nhat

47b: Chi tiét van hanh chuyén doi tht hai

48: B phan do banh rang

49: B phéan vao khdp phia thiét bi

49a: BO phan vao khop thi nhat phia thiét bi
49b: Bd phan vao khép thir hai phia thiét bi

51: Bo phan cheén tryc phia chi tiét van hanh thir nhat
52: B phan vao khép phia chi tiét van hanh thi nhét
63: Phin tir d& phia chi tiét van hanh tht nhat
64: Phin tir do phia chi tiét van hanh tha hai
65: Lo x0 bd phén d&

101: Hop myc bang

102: L&1 bang

105: Loi quén thit nhét

106: V6 hop muc thir nhét

107: Bang in thi nhét

109: D4i muc thir nhét

115: BO phén 1om 101

124: Bo phan vao khép phia hop muc

124a: Bo phan vao khép thir nhat phia hop muc
124b: BO phén vao khép thir hai phia hdp muc
124c¢: BO phan vao khép thtr ba phia hop mue
124d: Bo phan vao khop thir tu phia hop muc
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YEU CAU BAO HO

1. Hop muc dé Idp dat trong thiét bi in bang chtra bd phan ldp dit hop muc trong do
hop muc bao gbm 15 quin ma dai myc dugc quin 1én dugc lap dat, chi tiét quay quin
vao khop 161 quén khi hop muc dugc 1ip dat trong bd phan ldp dat hop mue, bo phan
161 16i ma duoc cung cép trong bo phan lép dit hop muc va nho ra dén phia trude theo
huéng lap dat cia hop muc, bd phan vao khép phia thiét bi ma dugce cung cép trén
phia sau theo huéng lap dat déi voi bd phan mé dwgc cung cép trén bo phan 161 161, va
co cau chuyén doi momen x0én ma c6 chi tiét van hanh chuyén d6i duoc cung cap véi
b6 phéan vao khdp phia thiét bi va thay ddi trang thai cua né giita trang thai thu nhét
trong d6 momen xoAn ma duoc truyén dén chi tiét quay quin dugc thiét 1ap 12 mdmen
xo04n tht nhét va trang thdi thir hai trong d6 momen xoén duoc thiét 1ap 12 momen
x0én thit hai nhé hon momen xofn thir nhat, hop muc gbm co:

vO hop muc ma cAu thanh nén 16p bao ngoai ctia hdp muc va chira bang in, 15i
bang trén d6 bang in dugc quan, dai muc, va 15 quén;

bd phéan 16m 161 ma dugc cung cAp trén vé hop muyc va trong do bd phan 16i 16i
duoc chén vao tir phia sau theo huéng lép dat khi hop muc dugc lép dit trong bd phan
lép dat hop muc; va

b6 phéan vao khép phia hop muc vao khop bd phén vao khép phia thiét bi khi bd
phan 10i 16i duge chén vao trong bo phén 16m 15i dé thay doi trang thai cua co ciu
chuyén d6i momen xo0dn tir trang thai tht hai sang trang thai thr nhét hodc tir trang
thai thr nhét sang trang thai tht hai.
2. Hop muc theo diém 1, trong do

" thiét bj in bang bao gdm bd phan vao khop thit nhat phia thiét bi va bd phén vao

kh6p th hai phia thiét bi nhu 12 bd phan vao khép phia thiét bi,

hop muc bao g@)m bd phén vao khép thir nhét phia hdp muc dugc cung cép
twong (g voi bd phan vao khop tha nhét phia thiét bi va bo phan vao khép thtr hai
phia hop muc dugce cung cAp trrong tng v6i bd phén vao khép thir hai phia thiét bi nhur

12 bd phén vao khép phia hop muc, va
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bd phan vao khop thu nhit phia hop muc va bd phan vao khép thir hai phia hop
muc dugc cung cép ddi xtng theo diém ddi voi trung tAm cua by phan 1dm 151 khi
duoc nhin tir hudng lap dit.
3. Hop muc theo diém 2, trong do

thiét bi in bing theo kidu khac bao gdm bd phan vao khép thi ba phia thiét bi va
b6 phan vao khép thir tu phia thiét bi nhu 1a bd phan vao khép phia thiét bi,

hdp muc bao gdm bd phan vao khop thi nhét phia hop muc, by phan vao khép
thir hai phia hdp muc, bd phén vao khdp thir ba phia hop myc dugce cung clp tuong
g v6i bd phan vao khép thir ba phia thiét bi, va bo phan vao khdp thir tu phia hop
muc duge cung cip twong ting véi bd phan vao khép tha tu phia thiét bi nhu 1a bd
phéan vao khép phia hop muc, va

b6 phan vao khép thir ba phia hop muc va bd phan vao khép thir tu phia hop mue
dugc cung cap dbi ximg theo diém dbi vé6i trung tAm ctia bd phan 16m 16i khi duoc
nhin tir huéng lap dat.
4. Hop muc theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6

bo phan vao khop phia hop muc duge cung cép trén bé mat ngoai vi bén trong
ctia b0 phan 16m 10i.
5. Hop muc theo diém bét ky trong s6 cac diém tir 1 dén 3, trong do

bo phén vao khép phia hop muc duge cung cép tai phan mép cua bd phén 1dm

16i va chdng 14n mot phin b phan 16m 15i khi duge nhin tir huéng lap dat.
6. Thiét bi in bang gdm co:

bd phan lap dat hop myc trong do mdi hop muc thi nhit va mdi hop muc thir hai
6 chiéu rong cua dai muc la khac nhau duoc lép dat thay thé nhau, hop muc tha nhét
va hdp muyc tht hai bao gdm bing in, 15i bang trén d6 bang in dugc quén, dai muc, 16
quén ma dai muc dugc quén 1én, vé hop muc trong d6 bang in, 16i bang, dai myc, va
161 quén duoc chira, va bd phan 1dm 161 ma dugc cung cép trén vo hop muc;

chi tiét quay quin vao khép 16i quan khi hop muc duoc lap dit trong bd phan lap

dat hop muc;

39



47513 40/65

b phéan 161 16i dang tru bac ma dugc cung cép trong by phan lép dat hop muc va
dugc chén vao bd phan 16m 16i tir phia sau theo hudéng lap dat ctia hop muc khi hop
muc duoc lép dat trong bd phéan lép dat hop muc;

bd phan vao khép phia thiét bi ma dugc cung cdp trén phia sau theo hudng lap
dit d6i v6i bo phan mé dugc cung cp trén bd phan 16i 161; va

co cdu chuyén d6i momen x04n ma c6 chi tiét van hanh chuyén dbi duge cung
chp v6i bd phan vao khép phia thiét bi va thay ddi trang théi clia n6 gitra trang thai thir
nhét trong d6 mdmen xodn ma dugc truyén dén chi tiét quay quan dugc thiét lap &
momen xodn thir nhat va trang thdi tht hai trong d6 momen xodn duoc thiét lap &
moémen xoin thtt hai nhé hon momen xoin thir nhit, trong do

mot trong s6 hop muc thir nhét va hop muec thir hai ¢6 b phan vao khép phia hop
muc vao khép bd phan vao khép phia thiét bi khi hop muc dugc lép dit trong bd phan
lép dat hop muc, va

co cdu chuyén ddi mémen xo#n thay doi trang thdi ciia né tir trang thai thi hai
sang trang thai thir nhét hodc tr trang thai thi nhét sang trang thai tha hai boi su vao
khép giita bd phan vao khop phia hop muc va bo phan vao khép phia thiét bi khi hop
muc ma bao gém bd phan vao khép phia hop muc gitta hop muc thir nhét va hop muc
tht hai dugc 1ap dit trong bo phan lap dat hop muec.

7. Thiét bi in bang theo diém 6, trong d6

mot trong ) hop muc thir nhét va hép muc thir hai bao g@)m bd phan vao khép
thir nhit phia hop muc va bo phan vao khép thir hai phia hop myuc nhu 1a bo phan vao
khép phia hop muc,

thiét bi in bing bao gdm bd phan vao khop thir nhat phia thiét bi duoc cung cép
tuong tmg véi bo phédn vao khép thir nhét phia hop muc va bd phan vao khép thir hai
phia thiét bi dugc cung cap tuong g v6i by phan vao khép thir hai phia hop myc nhu
1a bd phén vio khép phia thiét bi, va

b6 phan vao khép thit nhét phia thiét bi va bo phan vao khép thir hai phia thiét bi
duoc cung cap dbi xting theo diém d6i véi trung tAm cuia bd phén 161 16 khi dugc nhin

tir huéng lap dat trong trang thai ma hop muc khong dugc lap dat.
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8. Thiét bi in bang theo diém 7, trong d6

co chu chuyén d6i mémen x04n ¢

banh rang quan thir nhat duge cung cip dé ddng truc véi chi tiét quay quén va
quay chi tiét quay quan,

banh rang quin tht hai dugc cung cap dé dong truc v6i chi tiét quay quén, tiép
nhén su quay cua mo to tiép dan trong ca hai trang thai thu nhét va trang thai thir hai,
va quay chi tiét quay quan thong qua banh rang quan thtr nhét,

bd gidi han momen xo04n thtr nht giéi han moémen xoan ma dugc truyén tir banh
rang quén thir nhét sang chi tiét quay quén & mémen xo#n thtr nhat,

b gidi han momen xo4n thr hai gi¢i han mdmen xodn ma dugc truyén tir banh
rang quan thir hai sang banh rang quan thtr nhat & mdmen xoan thit hai, va

banh rang di dong ma dugc tao két cAu dé co kha ning vao khop va tach khop
khéi banh rang quin thir nhit, va

chi tiét van hanh chuyén di 1am cho banh rang di dong an khép v6i banh ring
quan thtr nhat khi bd phan vao khép phia hop muc vao khép bo phan vao khop phia
thiét bi va lam cho banh rang di dong téch roi khoi banh rang quén thir nhat khi bd
phén vao khép phia hop myc tach khép khoi bd phén vao khép phia thiét bi.
9. Thiét bi in bang theo diém 8, trong d6

co cdu chuyén ddi momen x0dn ¢

bd phan do banh rang duoc tao két cAu dé co thé quay dugc sao cho banh ring di
dong dugce do co thé quay tiép xtic va tach roi khoi banh rang quin tht nhét,

chi tiét van hanh chuyén ddi c6

chi tiét van hanh chuyén doi thtr nhit dwoc cung cip véi bo phan vao khép thu
nhét phia thiét bi, cho phép bd phan d& banh rang quay theo huéng ma banh rang di
dong tién dén sit v6i banh rang quén thi nhét khi bo phan vao khép thir nhét phia thiét
bi vao khép bo phan vao khép thir nhét phia hop muc, va ngan ngira b phan d& banh
rang khong quay theo huéng ma banh ring di dong tién dén sat v6i banh rang quan thir
nhat khi bd phan vao khép thir nhat phia thiét b tach khép khéi bo phan vao khép thi

nhét phia hop muc, va
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chi tiét van hanh chuyén d6i thir hai dugc cung cAp v6i bo phan vao khop thir hai
phia thiét bi va lam cho bd phan d& banh rang quay theo huéng ma banh rang di dong
tién dén sét vi banh ring quan thtt nhét khi b phan vao khép thir hai phia thiét bi vao
khép bd phan vao khép thir hai phia hop myec.
10. Thiét bi in bang theo diém 9, trong d6

bd phéan d& banh rang co

phan tir d& phia chi tiét van hanh tht nhat duge cung cap quay dugc va d& quay
duoc banh rang di dong,

phan tir d& phia chi tiét van hanh thir hai dugc cung cip quay duoc va vao khép
chi tiét van hanh chuyén ddi thtt hai, va

phin tir dan hdi ma lién két phan ti do phia chi tiét van hanh thir nhat va phan tu

d phia chi tiét van hanh thir hai v6i nhau theo cach dan héi.
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