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(57) Séang ché dé xuat hop chira bang muc c6 kha ning ngan viéc lap dat nham hop chia
bang myuc dugc ché tao bai cong ty khac. Hop chira bang myc gom: 16i nha; 16i cudn ma
cudn bang myuc dugc nap tir 161 nha; va vo hop chira c6 phan chira 16i bing muc trong d6
16i nha va 15i cudn dugc chita c6 thé quay duge. Trong vo hop chira, phan bi 1dm cia thanh
ngoai vi thu nhat, phén bi Idm cua thanh ngoai vi thir hai, va phén bi Idm cua thanh ngoai
vi thr ba dugc tao ra ¢ phan ria ngoai vi ctia phan chtra 18i bang muc khi dwoc nhin tir phia
trude ctia hop chira bang muc theo hudng lip, phan bi 16m cia thanh ngoai vi thir nhat,
phan bi 16m cua thanh ngoai vi thi hai, va phan bi 16m cua thanh ngoai vi thir ba dugc tao
ra & vi tri tuong ing voi phan nho ép tha nhat, vi tri twong tmg véi phan nho ép thir hai, va
vi trf trong Gmg v&i phan nho ép tht ba, twong tng, khi hop chtra bang muc duogc lap dat
trong phan lap hop chira va nap phan lap dugc dong.
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Linh vwe k§ thuit dwoc dé cap

Sang ché d& cap dén hop chtra bang muc chtra bang muc va thiét bi in trong dé

c6 1ap dat hop chira bang nay
Tinh trang k§ thuat clia sing ché

Nhu 13 dugce boc 16 trong tai liéu sang ché 1, thuong dugce biét rang 16 dinh vi, 16
chét, va phﬁn 16m phia truée dugce tao ra trén bé mat phia sau cia hop dung bang muc
theo huéng lép sao cho tuwong tng véi chét dinh vi, chét do, va phén do ma duoc taora
& mit day cua phan lip bang, twong ng, trong thiét bi in trong d6 hop dung bang muc

duogc st dung dé thuc hién qua trinh in trén phuong tién in dugc lép dat.
Tai lidu sang ché 1 JP-A-2017-019218
Ban chit k§ thuit clia sang ché

Hop chita bang muc thong thudong dugce dét trong mat day cua phén Iap hop chia
nhung khoéng du ngan 15i nha va 16i cudn dugc chira trong hop chira bang muc duoc lap
dat ¢ trang thai dugc nghiéng so véi cac truc cudn. Khi bang muc dugc nap ¢ trang thai
trong d6 16i nha va 15i cudén dugc nghiéng so véi céc truc cudn, c6 kha nang bang muc
bi nhan. Hon nita, cac thiét bi in trong d6 hop chira bang myuc dugce st dung dé thuc hién
qua trinh in trén phuong tién in dai dugc 1ap dit duoc ban béi nhidu nha san Xuét, va
kich thude bén ngoai hodc hinh dang cia hop chira bang muc dugc lap dat trong cac
thiét bi in 12 khéc giita cac nha san xut twong img. Khi nguoi dung sir dung céc thiét b

in, ho c6 thé lap nham hop chira bing muc duge ché tao boi cong ty khac.

Muc dich cua sang ché dé xuat hop chita bang muc va thiét bi in ma c6 kha ning

giai quyét it nhit mot trong cac van dé dugc mo ta dudi day.

Hop chira bang muc theo sang ché 14 hop chira bang muc ma dwoc lap dat trong
thiét bi in g@)m phﬁn lép hop chtra trong d6 hop chira bang muc dugc lép dat, truc cuon
duge tao ra trong phan lip hop chia, va nap phan lip mé va dong phan lap hop chua,
np phan lip nay dugc tao ra véi phan nho ép thi nhét, phn nhé ép thi hai, va phan
nho ép thir ba, hdp chira bang muc gém: 161 nha trén d6 bang muc duogc cudn; 161 cudn
ma truc cudn duoc 16ng vao trong d6 khi hop chira bang muc duge lap dat trong phéan

1ap hop chira va cubn bang muc duge nap tir 16i nha; v hop chaa co phan chua 16i bang
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muc trong do 16i nha va 16i cudn dugce chira ¢ thé quay duor, phan thanh phia trudc &
phia trudc hop chira bang muc theo hudng lap, va phan thanh ngoai vi ma kéo dai ra
phia sau hdp chira bang myc theo hudéng lap tir phan ria ngoai vi clia phan thanh phia
trude, trong do, trong vo hop chira. Phén bi 16m cua thanh ngoai vi thi nhét ma 13 rinh
ctia phan thanh ngoai vi, phdn bi 1om cta thanh ngoai vi thir hai ma la ranh ciia phan
thanh ngoai vi, va phén bi 1dm cua thanh ngoai vi thr ba ma Ia ranh cua phén thanh
ngoai vi dugc tao ra & phan ria ngoai vi clia phan chira 16i bang muc khi duge nhin tix
phia trude cia hop chua bang muc theo hudng 1ap, phan bi 16m cua thanh ngoai vi tha
nhét, phan bi 16m cta thanh ngoai vi th hai, va phan bi 16m cta thanh ngoai vi thit ba
duoc bé tri & vi tri twong tng voi phan nho ép thi nhét, vi trf trong tng v6i phan nho
¢ép tha hai, va vi tri tuong Ung v6i phan nho ép thit ba, twong tmg, khi hdp chira bang

muc duoc 1ip dit trong phan lip hop chia va nép phan lip duoc dong.

Thiét bi in theo sang ché 1a thiét bi in trong d6 hop chira bing myc gom 18i nha
trén d6 bang muc duoc cudn, 16i cudn ma cudn bang muc duge nap tir 16i nha, va vo
hop chira co phan chira 16i bang muc trong d6 13i nhé va 16i cudn duoc chira c6 thé quay
dwoc lap dat, vé hop chira dugc tao ra véi phin ép thi nhat, phan ép thir hai, va phan ép
thir ba & phan ria ngoai vi ctia phan chira 16i bang muyc khi dugc nhin tir phia trude cia
hép chira bang muc theo huéng lip, thiét bj in gom: phan ldp hop chira trong d6 hop
chira bang muc duoc lép dat; truc cuon dugc tao ra trong phén lép hop chura va duoc
16ng vao 15i cudn khi hop chira bang myc duge lap dat trong phan lip hop chura; va nép
phan ldp mé va déng phan l4p hop chira, trong do phan nhd ép thir nhéit, phan nho ép
thir hai, va phn nhd ép thit ba dugc dé xuat trén ndp phan lap, phan nhé ép thi nhat,
phan nho ép tht hai, va phin nhé ép thir ba ép phan ép thi nhét, phan ép thir hai, va
phan ép tha ba, trong tng, khi hdp chira bang muc dugc 14p dat trong phan lip hop chta

va nép phan lap duoc dong.

Thiét bi in khéc theo sang ché 12 thiét bi in gdm: phan lip hop chira thir nhét trong
do6 hop chira bang chtra bang thir nhét, bang muc thir nhét, va 18i cudn thir nhat ma cudn
bang muc thi nhét dugc lap dat; phan 14p hop chira thit hai trong d6 hop chira bang muc
chira bang muc thtr hai va 18i cudn thir hai ma cudn bang muc thir hai dugc lép dat; va
vung chong chéo trong d6 mot phén ciia phan 1ap hop chira thir nhat va mot phan cia
phan 1ap hop chira thir hai chéng 1én nhau, trong d6 dAu in va truc cudn thir nhat duge

16ng vao 16i cudn thir nhat khi hop chtra bang dugc lap dat trong phan 1ap hop chira thir
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nhét dugc dé xuit trong vung chéng chéo, va truc cudn thir hai dugc léng vao 101 cudn
thir hai khi hép chira bang muc dugc lap dat trong phan lap hop chira thir hai dugc tao
ra trong vung khong chdng chéo thit hai & phia ngoai ving chdng chéo trong phan lip

hop chira thir hai.
Mo ta vin tit cac hinh vé

Fig.1 12 hinh chiéu phéi canh ciia thiét bi in bang & trang thai trong d6 hdp chira

bang muc va phan din huéng bang theo phuong 4n cia sang ché duoc lap dit.

Fig.2 12 hinh chiéu ctia thiét bi in bang khi dugc nhin tir phia truéc theo hudng

lap & trang thai trong d6 hop chira bang muc va phan din huéng bang dugc lap dat.

Fig.3 la hinh chiéu cta thiét bj in bang khi nhin tir phia trudc theo huéng lip &
trang thai trong d6 hdp chira bang dugc lap dat.

Fig.4 1a hinh chiéu cua thiét bj in bang khi nhin tir phia truée theo huéng lap.
Fig.5 1a hinh chiéu phéi canh ctia hop chira bang muc.

Fig.6 14 hinh chiéu cua hop chira bang myc khi nhin tir phia truéc theo huéng

Fig.7 1a hinh chiéu caa hop chtra bang muc khi dugc nhin tir phia -Y cia noé.
Fig.8 1 hinh chiéu cua hop chira bang muc khi dugc nhin tir phia +Y cia né.

Fig.9 12 hinh chiéu phéi canh ctia hop chira bang myc & trang thai trong d6 vo

phia trudc duge loai bo.

Fig.10 1a hinh chiéu cta hop chira bang muc khi nhin tir phia tr&éc theo hudng

lap & trang thai trong d6 vo phia trude duge loai bo.
Fig.11 12 hinh chiéu ctia v6 phia sau khi nhin tir phia trudc theo huéng lap.
Fig.12 1a hinh chiéu phéi canh cta hop chira bang myc theo vi du dugc sua dbi.
M6 ta chi tiét cac phwrong 4n thue hién sang ché

Sau day, hop chira bang myuc 200 12 phuong an cia “hdp chira bing muc” theo
sang ché va thiét bi in bang P 12 phuong 4n cta “thiét bi in” theo sang ché s& dugc md
ta v6i tham chiéu t6i cac hinh v& dinh kém. Chu y ring cac hinh v& sau thé hién hé toa

do truc giao XYZ lam cac mdi quan hé xap xép gitta cic phan twong Gmg rd rang nhung
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sang ché khéng bi gi¢i han dén heé toa do truc giao theo bat ky cach nao nhu mot diéu
tat nhién.

Thiét bj in bang

Trén co s cua cac Fig.1 dén Fig.4, thiét bi in bang P s& dugc mo ta. Trong thiét
bi in bang P, hop chira bang 100, hop chira bang muc 200, va phan din huéng bang 400
duoc 1ap dat c6 thé thao roi. Trong hop chira bang 100, bang thir nhat 111 va bang muyc
tht nhét 113 duoc chia. Trong hop chtra bang muc 200, bang myc thir hai 213 duoc
chira. Hon nita, cdng dua bang 11 dé dua bang thi hai 500 tr phia ngoai cua thiét bi in
bang P duogc tao ra trong thiét bi in bang P. Phan dan huéng bing 400 dan bang tht hai
500 duogc dua vao tir cong dua bang 11. Thiét bi in bang P ¢6 thé thuc hién qua trinh in
bang thtr nhét dé thuc hién qua trinh in trén bang thi nhat 111 & trang thai trong d6 hop
chira bang 100 duoc lap dat nhu 1a duge thé hién trén Fig.3 va qua trinh in bang thir hai
dé thuc hién qua trinh in trén bang thit hai 500 ¢ trang thai trong d6 hop chtra bang muc
200 va phan din hudéng bing 400 dugc lip dat nhu 14 duoc thé hién & céc Fig.1 va Fig.2,

Thiét bi in bang P gdm v6 thiét bj 1, nip phan lap 3, phan lip hop chira thir nhét
5, va phan 1ap hop chira thit hai 7. V6 thiét bi 1 dugc tao thanh hinh chit nhat vé co ban.
Trong vo thiét bi 1, cong day bang 9 dugc tao trén bé mit & phia -X ctia nd, va cong dua
bang 11 duogc tao trén bé mit & phia +X cia né. Tur cdng diy bang 9, bang thu nhét 111
ma duoc in hodc bang thir hai 500 ma dugc in dugc déy ra. Bang tht hai 500 dugc dua

vao cong dua bang 11 tir phia ngoai cta thiét bi in bang P.

Nép phén lap 3 dugc tao trén vo thiét bi 1 sao cho c6 thé quay vé phia dau +Y
ctia n6. Nép phan 14p 3 m& va dong phan 1ip hop chira thit nhat 5 va phan lap hop chua
thir hai 7. Nép phan 1ip 3 bi khéa trong trang thai khoa bang co ché khoa nap (khong
duoc thé hién). Sau do, khi nat mé nip (khong dugc thé hién) duge ép, co ché khoa nép

duoc dua vao trang thai khong khoa, nho do nép phan lip 3 dugc dong.

Trén bé mit phia trong ciia nép phan lap 3, phén nhd ép thir nhét 13, phan nho ép
thir hai 15, va phin nhé ép thi ba 17 duoc d& xuét ¢ trang thai nhd ra. Khi ndp phén lap
3 dugc dong ¢ trang thai trong d6 hop chira bang muc 200 duoc lap dat trong phan lap
hop chira tht hai 7, phan nhd ép thir nhét 13, phan nho ép thir hai 15, va phén nho ép
thtt ba 17 duoc diy chéng lai hop chira bang muc 200. D6i v6i nguyén nhén nay, hop
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chira bang muc 200 duoc lap dat & trang thai duge ép boi phin nhé ép thi nht 13, phan
nho ép thir hai 15, va phan nho ép thi ba 17.

Trén bé mit phia ngoai ctia nap phan lip 3, bang diéu khién va sy sép chit ndi bat
duoc dé xuat mic du khong dugc thé hién. Béang diéu khién nhéan cac hoat dong dé dua
vao théng tin in nhu 13 cac chudi ky tu va dua ra cac hudng dan khac nhau nhu 12 thuc
hién viéc in. Su sip chit ndi bat hién thi cac thong tin khac nhau bén canh théng tin in
dua vao thong qua bang diéu khién. Khi bang diéu khién nhan hoat dong dau vao dé
thuc hién qua trinh in, thiét bi in bang P thuc hién qua trinh in trén co s& cia thong tin
in dua vao thong qua bang didu khién. Chu y ring thiét bi in bang P c6 thé duoc dinh
cAu hinh dé gdm cac phuong tién xdp chit ndi bat ddu vao nhu 14 thay thé bang diéu
khién va su sép chit néi bat. Hon nita, thiét bi in bang P c6 thé duoc dinh ciu hinh dé
thuc hién qua trinh in trén co s& cua dir liu in va 1énh ma duoc nhén tir thiét bi bén
ngoai nhu 13 may tinh ca nhan va dién thoai thong minh. Khi thiét bi in bang P dugc
dinh cAu hinh dé két ndi véi thiét bi bén ngoai, bang didu khién va su sip chit noi bat
nhu nay c6 thé hodc khong thé dugc tao ra trong thiét bi in bing P.

Phén I4p hop chira tha nhat 5 va phan 1ip hop chira thit hai 7 duge dé xuét trong
mit phia +Z ctia v6 thiét bi 1. Trong phan lip hop chira thir nhat 5, hop chira bang 100
duoc lap dat co thé thao roi. Trong phan 1ap hop chira thit hai 7, hop chtta bang muc 200
duoc lap dat co thé théo roi. Phin 1ip hop chia thir hai 7 1a vi du cua “phan 1ap hop
chira” theo sang ché. Phan lip hop chira thir nhét 5 va phan lap hop chira thi hai 7 dugc
tao thanh hinh dang 16m c6 16 & phia +Z cta chung. Déi v6i nguyén nhan nay, hop chira
bang 100 va hop chlra bang muc 200 duoc lap dit trong phan lap hop chira thir nhét 5
va phan lip hop chira thit hai 7, twong tng, tr phia +Z. Chu y rang huéng 1ap ctia hop
chtra bang 100 va hop chira bang muc 200 sé duoc goi don gian “hudng lap” dudi day.

Hon nira, phia truée theo hudng 1ap 1a phia +Z, va phia sau theo huéng l4p 1a phia -Z.

Nhu 1a duge thé hién trén Fig.4, phan phia -Y ctia phan lap hop chira thir nhat 5
va phan phia -X ctia phan lap hop chua thit hai 7 duge ché tao phd bién. O day, phan ma
tai d6 phan l&p hop chira thur nhat 5 va phan 1ap hop chira tht hai 7 chong 1én nhau duoc
goi 14 ving chdng chéo 21. Hon nita, phan phia ngoai ving chdng chéo 21 trong phan
1ap hop chira thi nhat 5 duge goi 1a ving khong chdng chéo thu nhat 23, va phan phia
ngoai ving chong chéo 21 trong phan ldp hop chtra thir hai 7 duge goi 1a ving khong
chdng chéo thi hai 25. Ving khong chdng chéo thir nhat 23 hoat dong nhu la phan lap
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dan huéng trong do6 phén din huéng biang 400 dugc lap dit c6 thé thao rdi. Nhu dugc
mo 4 & trén, mot phan cia phan 14p hop chira thi nhét 5 va mét phan cta phan 1ap hop
chira thir hai 7 duoc ché tao phd bién, nho d6 thiét b in bang P c6 thé con duge giam
kich thuéc so v6i két cu trong d6 phan lip hop chia thir nhit 5 va phén lip hop chira
thr hai 7 dugc tao ra khong cung nhau.

Nhu 12 dugc thé hién trén Fig.3, hop chira bing 100 dugc lap dat trong phan lap
hop chira thtt nhét 5 khi qué trinh in bang thir nhét dugc thuc hién. O trang thai nay, thiét
bi in bang P thuc hién qua trinh in trén bang tha nhét 111 trong khi nap bing thu nhét
111 va bang muec thir nhat 113 duoc chira trong hop chira bang 100.

Nhu 13 duge thé hién & cac Fig.1 va Fig.2, phan din hudng bing 400 dugc lap
dat trong phén lp hop chira thir nhét 5 va hop chira bang muc 200 duge lap dat trong
phan 18p hop chira thir hai 7 khi qua trinh in bang thtt hai dugc thuc hién. O trang thai
nay, thiét bi in bang P thuc hién qué trinh in trén bang tht hai 500 trong khi nap bang
thir hai 500 duoc dua vao tir cong dua bang 11 va bang muc tha hai 213 dugc chira trong

hop chira bang muc 200.

Chuy réng bang thir hai 500 dugc tao nhu 13, vi dy, cudn bang cudn & dang cudn.
Chiéu dai cua bang thir hai 500 & cudn bang ma & trang thai khong dugc sit dung va
chiéu dai cia bang muc tht hai 213 duge chaa trong hop chira bang muc 200 khong bi
¢i6i han mot cach dic biét nhung dai hon chidu dai ciia bang thir nhét 111 va chiéu dai
ctia bang muc thir nhat 113 duge chira trong hdp chira bang 100 ma ¢ trang thai khong
dugc stir dung, tuong tng, theo phuong an. Déi v6i nguyén nhan ndy, qua trinh in bang

thir hai dugc thuc hién, vi du, khi Iugng 16n cia cac nhan dugc tao ra mot 1an.
Hop chtra bang

Hop chira bang 100 s& dugc mo ta trén co s6 cia Fig.3. Hop chira bang 100 gb6m
16i biang 101, con lan phing thi nhat 103, 16i nha thi nhat 105, 15i cudn thir nhat 107,
va vo hop chira thtr nhat 109 ma chira 16i bang quay 101, con lan phang thi nhét 103,
16i nha thtt nhét 105, va 16i cudn tht nhat 107. Bang thi nhat 111 dugc cudn trén 10i
bang 101. Bang muc thi nhét 113 dugc cudn trén 181 nha thir nhét 105 voi mét dugce phu
muc dugc hudéng vao phia trong. Chuy rang vo hop chira thir nhit 109 gbm nhiéu dang
c6 cac do day khac nhau, nghia 13, cac kich thudc khac theo hudng lap phu thudc vao

chiéu rong cua bing thir nhét duge chira 111 va bang muc thi nhat 113.
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Vo hop chira thi nhat 109 dugc tao thanh “hinh L” vé co ban khi nhin tir phia
truge theo huéng 1ap. Trong nira phan vé phia +Y v& co ban cta vo hop chira myc thir
nhét 109, phén chira 161 bang muc 115 dugc tao. Trong phﬁn chira 161 bang muc 115, 161

bang 101 duoc chira c6 thé quay.

Trong nita phan vé phia -Y v& co ban cta vo hop chira muc thir nhit 109, phan
chira 161 bang myc thtt nhat 117 va phan l&p dau nhiét thi nhat (khong duoc thé hién)
dwoc dé xuit o phia +X va -X, tuong tng. O phan chira 16i bing myc thtt nhat 117, 15i
nha thir nhat 105 va 16i cudn thir nhét 107 duge chira ¢6 thé quay dugc. Phan lip dau
nhiét thir nht, 16i nha thi nhét 105, va 16i cudn thir nhat 107 dugc tao ra & cac vi tr
twong (mg v6i dAu nhiét 27, truc nha thi nhit 29, va truc cudn thi nhat 31 (xem Fig.4)
duoc tao ra trong ving chong chéo 21, twong ung. Khi hop chira bang 100 dugc lap dat
trong phan 1ip hop chira thi nhét 5, diu nhiét 27 dugc 1ong vao phan lip dau nhiét thu
nhit. O phan ria ngoai vi cua phan lap dau nhiét thi nhét, phan tiép xtic bang myc thtt
nhét (khong dugc thd hién) ma tai d6 bang muec thi nhat 113 dwoc phd ra dugc tao. Bang
muec thit nhét 113 duge nap tir 18i nha thir nhat 105 dugc cudn béi 16i cudn thir nhat 107
sau khi di qua phan bang muc dugc phd ra thtt nhat. Cha ¥ ring dau nhiét 27 1a vi du
ctia “déu in”.

Trén bé mit ¢ phia -X ctia vé hop chira muc thtr nhat 109, cdng chuyén bang 123
duoc tao. Bang thi nhat 111 ma duoc in duge nap vé phia ngoai ctia vé hp chira thir
nhat 109 tir cbng chuyén bang 123. Hon nita, cic phan khép ubn cong thi nhat duge de
xuét trén b& mit phia +X va bé mt & phia -X clia vo hop chira thi nhat 109 mac du

khong dugc thé hién.
Bién dang mat cit ciia hop chira bing muc

Bién dang mat cat cua hop chtra bang myc 200 s& dugc md ta trén co s¢ cua
Fig.2. Hop chtta bang muc 200 gém 161 nha tha hai 205, 16i cudn th hai 207, va vé hop
chira th nhai 209 ma chtra 151 nha thir hai c6 thé quay 205 va 18i cudn thi hai 207. Bang
muec thit hai 213 duoc cudn trén 161 nhé thi hai 205 voi mat duge phu muc dugce hudng
vao phia trong. Sau day, bé mit dugce phil muc cla bang muc tha hai 213 s& duge goi
bé mit chita myc 213a. Chu ¥ ring vo hop chira thir nhai 209 gb6m nhiéu dang c6 cac do

day khéac nhau phu thudc vao chiéu rong ctia bang muc thir hai dugc chira 213.
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V6 hop chira thit nhai 209 dugc tao thanh hinh chir nhét vé co ban doc theo hudng
X cta no6 khi nhin tir phia trude theo huong lap. Phan chtra 16i bang myc thit hai 217
dugce tao vé phia +X cta vo hop chira thir nhai 209, va phan lap dau nhiét tht hai 219
(xem Fig.5) duogc tao vé phia -X ctia ching. Trong phan chira 18i bang muc thi hai 217,
161 nha tht hai 205 va 18i cudn tht hai 207 duoc chira c6 thé quay duge. Phan lip dau
nhiét thir hai 219, 16i nha thir hai 205, va 16i cudn tht hai 207 duoc tao ra & cac vi tri
twong ng voi ddu nhiét 27 dugc tao ra trong ving chdng chéo 21, truc nha tht hai 45
(xem Fig.4), va truc cudn thir hai 47, tuong ung, truc nha thir hai 45 va truc cudn thir hai
47 duge tao ra trong ving khoéng chong chéo thir hai 25. Bang myc thir hai 213 duoc
cudn trén 16i nha tht hai 205, va bang muc tha hai 213 dugc cudn boi 161 cudn thir hai
207. Pbi véi nguyén nhan nay, trong tdm cua hdp chira bang myuc 200 duoc dat ¢ vi tri
gin v6i phia ctia phin chira 16i bang muc thit hai 217 chira 16i nha tha hai 205 va 16
cudn thtt hai 207, d6 13, vi tri gdn véi phia +X ctia hop chira bang myc 200 theo hudng
doc. Dic biét, trong tdm ctia hdp chira bang muc 200 sir dung luc ban dau dugc dit lan
can & diém giita gitra 16i nha th hai 205 va phén hinh tru phia nha 277 (xem Fig.6) ma
s& dugc mo ta sau. Trong tAm din din chuyén dén phia +X trén d6 161 cudn tha hai 207
duoc tao bang muc tht hai 213 dugc st dung. Chu y ré‘mg 16i nha thir hai 205 1a vi du
clia “I5i nha” theo sang ché. Loi cudn thir hai 207 1 vi du cua “15i cudn” theo sang ché.
V6 hop chira thir nhai 209 1a vi du cta “vo hop chira” theo sang ché. Phan chira 161 bang
muc thit hai 217 12 vi du cua “phan chira 18i bang muc” theo sang ché. Phén lap dau

nhiét thtt hai 219 13 vi du ctia “phan dé 1dng dau vao” theo sdng ché.

Khi hép chira bang muc 200 dugce lap dat trong phan 1ap hop chira thit hai 7, dau
nhiét 27 duoc 1dng vao phan 1ip ddu nhiét thi hai 219. O phn ria ngoai vi ctia phan lap
dAu nhiét tha hai 219, phan 221 (xem Fig.5) ma tai d6 bang myc tha hai 213 dugc phd
ra duoc tao ra. Bing muc thir hai 213 dugc nap tir 161 nha thir hai 205 dugc cudn bai 161
cuodn tht hai 207 sau khi di qua phan biang muc dugce phd ra thit hai 221. Hon nifa, céc
phan khép udn cong thir hai 225 dugc d& xuét trén bé mat v& phia -Y, trén bé mat vé
phia +X, va trén bé mat vé& phia +Y ctia vo hop chira thit nhai 209 (xem cac Fig.5, Fig.7,
va Fig.9).

Phéan d4n huréng bang

Phin din huéng bang 400 s& dugc md ta trén co s& cta Fig.2. Phan din huéng
bang 400 gdbm phan d& con 1an 401 va con lan phang thit hai 403. Phan d& con lin 401
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d& con lan phéng tht hai 403 c6 thé quay dugc. Chu ¥ rang phan dan huéng bang 400
gbm nhidu dang co6 cac @ day khac nhau phy thudc vao chiéu réng cua biang thir hai

500 ma duoc dan.
Phén ldp hop chira céc bing

Phan 1&p hop chira thir nhat 5 va phan 1ap hop chira thtt hai 7 s& duge mo ta trén
co s& clia Fig.4. Nhu dugc mo ta & trén, phan 1ip hop chira thir nhit 5 va phan lap hop
chira thi hai 7 ¢6 thé duge phan loai thanh ving chdng chéo 21, viing khong chdng chéo
thit nhét 23, va ving khéng chong chéo thit hai 25.

Trén bé mit ddy trong ving chdng chéo 21, d6 13, & bé mit phia sau theo huéng
lép trong vung ch&”)ng chéo 21, du nhiét 27, truc nha thu nhét 29, va truc cudn thi nhét
31 duogc d& xuét dé nho ra phia trude theo huéng lap. Lugng nhd cla dau nhiét 27 t6i
phia truée theo huéng lap 16n hon lugng nhd cua truc nhé thi nhit 29 va truc cudn thi
nhat 31. Chu ¥ ring mit cit duoc tao giita ddu nhiét 27 va cong day bang 9 mic du
khong duge thé hién. May cét cit bang thir nht 111 hodc bang tht hai 500 & vi tri giita
dAu nhiét 27 va cbéng diy bang 9.

Ngoai trir phan & phia +Y ctia né va phia -Z cua no, dau nhiét 27 dugce phu véi
nép chinh 33 nhé ra phia trude theo huéng lip. Khi hop chira bang 100 duoc ldp dat
trong phan lip hop chira thi nhit 5, ndp chinh 33 dugc 16ng vao phan lap dau nhiét thi
nhét. Hon nita, khi hop chira bang muc 200 dugc lap dit trong phan 1ap hop chira thi
hai 7, nép chinh 33 duoc 1dng vao phan 1ap dau nhiét tht hai 219.

Chi tiét quay nha thir nhat 35 duoc tao ra c6 thé quay trén truc nha thir nhét 29.
Khi hop chira bang 100 duoc lip dit trong phan lap hop chira thir nhat 5, truc nhé thu
nhat 29 duoc 1dng vao 15i nha thir nhat 105 va chi tiét quay nha thi nhat 35 khop véi 161
nha thtr nhit 105. Hon nita, khi hdp chira bang muc 200 duoc lép dat trong phén 1ép hop
chira thir hai 7, truc nha tht nhat 29 dugc 1dng vao phan hinh tru phia nha 277 (xem
Fig.9) dugc tao ra trong hop chtra bang muc 200.

Chi tiét quay cuon thir nhat 37 duoc tao ra c6 thé quay trén truc cudn thir nhit 31.
Khi hop chira bang 100 dugc lap dat trong phdn l4p hop chira thi nhat 5, truc cudn thir
nhit 31 duge 1dng vao 16i cudn thi nhit 107 va chi tiét quay cudn thtt nhat 37 khép véi
16i cudn thi nhat 107. Hon nita, khi hop chira bang muc 200 dugc 1ip dit trong phan
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1ép hop chira thit hai 7, truc cudn thir nhét 31 duoc léng vao phﬁn hinh tru phia cudn 279

(xem Fig.9) dugc tao ra trong hdp chira bang muc 200.

Trén bé mit day trong ving khong chdng chéo thir nhét 23, truc phing 39 va hai

méc thit nht 41 duge dé xuat dé nhé ra phia true theo huéng 1ap.

Chi tiét quay phang 43 duoc tao ra c6 thé quay trén truc phéng 39. Khi hop chira
bang 100 dugc 1ép dat trong phén lép hop chira thur nhét 5, truc phéng 39 duoc léng Vao
con lan phing thir nhat 103 va chi tiét quay phang 43 khép véi con lan phang thir nhét
103. Hon nita, khi phan din huéng bang 400 dugc lap dat trong ving khong chdng chéo
thir nhét 23, truc phang 39 dugc 16ng vao con lin phing tht hai 403 va chi tiét quay
phing 43 khép véi con lan phang thir hai 403.

Hai méc thit nhat 41 dugce tao ra & ca hai dau theo huéng X trong ving khong
chdng chéo thur nhét 23 va khép céc phan khép udn cong thir nhét dugc tao ra trén vo
hop chira thir nhét 109 khi hop chira bang 100 dugc lap dat trong phan 1ap hdp chira thir
nhat 5. Két qua 13, hop chira bang 100 bi ngan lip dit & trang thdi ndi tr mat day cia
phan 1ip hop chira thir nhat 5.

Trén bé mit day trong ving khong chdng chéo thit hai 25, truc nha tht hai 45,
truc cudn thir hai 47, ba moc thir hai 49, va phén nhan 51 duoc dé xuét dé nho ra phia
true theo hudng 1ap. Hon nita, phan nbi dé 53 dugc cb dinh voi bé mat ngoai vi bén

trong O phia -Y trong vung khong chdng chéo thit hai 25.

Chi tiét quay nha thir hai 55 duoc tao ra c6 thé quay trén truc nha thtt hai 45. Khi
hop chira bang muc 200 dugc lap dat trong phan lip hop chira thi hai 7, tryc nha thir hai
45 duge 16ng vao 161 nha thir hai 205 va chi tiét quay nhé thu hai 55 khép v6i 16i nha
th{r hai 205.

Chi tiét quay cudn thir hai 57 dugc tao ra co thé quay trén truc cudn thir hai 47.
Khi hop chira bang muc 200 duoc 14p dat trong phan ldp hop chira thir hai 7, truc cudn
thtr hai 47 duoc 1dng vao 16i cudn thi hai 207 va chi tiét quay cudn thir hai 57 khop voi
16i cudn thir hai 207. Truc cudn thir hai 47 1a vi du cta “truc cudn” theo sang ché.

Ba moc tht hai 49 dugc dé xuét sao cho bao quanh truc nha thir hai 45 va truc

cuon thir hai 47. Khi hdp chira bang muc 200 dugc lép dat trong ph?m lép hop chira thir
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hai 7, cac phin udn cong thit hai 49 khép cac phén khép ubn cong thit hai 225 dugc tao
ra trén vo hop chira thir nhai 209.

Phén nhan 51 duogc tao & vi tri twong tng véi phan géc phia +X va phia -Y cua
phan 1ap hop chira thir hai 7. Khi hop chira bang muc 200 dwoc 14p dat trong phan Lip
hop chita thir hai 7, phin nhan 51 dugc 16ng vao 16 dé 1ong nhan 297 (xem Fig.10) duogc

tao ra trén vo hop chira thir nhai 209.

Phan néi dé 53 duoc tao & cubi & phia +X trén bé mit ngoai vi bén trong vé phia
-Y ctia phan lp hop chira thir hai 7. D6 14, phan ndi dé 53 dugc tao vé phia -Y ctia phan
nhén 51. Phan ndi dé 53 duge ndi véi mach didu khién (khong duge thé hién) dugce tao
ra trong thiét bi in bang P. Khi hdp chtra bang muyc 200 dugc lap dat trong phan 1ip hop
chira thtr hai 7, phén ndi dé 53 duoc ndi voi dé mach 311 (xem Fig.5) dugc tao ra trong
hop chira bang mue 200. Két qua 13, mach diéu khién c6 thé doc cac thong tin khac nhau

duge chira trong dé mach 311 va ciing viét cac thong tin khac nhau trong dé mach 311.

Khi hop chira bang 100 duoc lip dit trong phan lip hop chira thir nhét 5 dé thuc
hién qué trinh in bang thir nhét trong thiét bi in bang P dugc dinh cdu hinh dudi dang
dugc mo ta & trén, chi tiét quay phang 43, chi tiét quay nha tht nhit 35, va chi tiét quay
cudn thit nhit 37 khép con lan phing thir nhét 103, 161 nha thi nhat 105, va 16i cudn thu
nhit 107, tvong Gng. Sau dé, khi ndp phan 14p 3 dugc dong, diu nhiét 27 dugc di chuyén
vé phia truc phing 39 bdi co ché hoat dong chinh (khong duge thé hién). Két qua 1a,
bang muc thi nhat 113 dugc phd ra & phén bang muc dwgc phd ra thir nhat duoc kep

giita dau nhiét 27 va con lan phang tht nhat 103 cling v6i bang thir nhét 111.

Khi dong co nap (khong dugc thé hién) quay theo huéng vé phia trudc & trang
thai nay, dong lyc cua dong co nap dugc truyén dén chi tiét quay phang 43, chi tiét quay
cudn thit nhat 37, va chi tiét quay cuén thi hai 57. Sau do, con lan phang tht nhét 103
khép chi tiét quay phing 43 quay theo chidu kim dong hd khi nhin tir phia truéce theo
hudng lap, trong khi 16i cudn thtr nhat 107 khép chi tiét quay cudn thi nhit 37 quay
nguoc chidu kim dong hd khi nhin tir phia trude theo huéng lap. Két qua 13, bang thtr
nhét 111 dugc nap tir 16i bang 101 dugc nap hudng t6i cdng day bang 9, trong khi bang
muec thir nhét 113 duoc nap tir 16i nhé thir nhat 105 dugc cudn boi 161 cudn thir nhat 107.
Chi ¥ ring chi tiét quay cudn thi hai 57 dugc dua vao trang thai khong tai & thoi diém

nay.
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Khi dong co nap quay theo hudng ngugc lai nguoe véi hudng vé phia trréc, dong
luc cua dong co nap duoc truyén dén chi tiét quay phang 43, chi tiét quay nha thir nhét
35, va chi tiét quay nha tht hai 55. Sau d6, con lin phang thtr nhdt 103 khép chi tiét
quay phing 43 quay ngugc chidu kim dong hd khi nhin tir phia truéc theo hudng lap,
trong khi 15i nha thir nhat 105 khép chi tiét quay nha thir nhat 35 quay ngugce chiéu kim
ddng ho khi nhin tir phia trudc theo hudng 1ap. Két qua 13, bang thir nhat 111 dugc nap
tlr 161 biang 101 dugc nap hudng t6i 161 bang 101, trong khi bang muc thir nhat 113 duoc
nap tir 161 nha tht nhét 105 dugc cudn lai béi 16i nha thi nhat 105. Chl y rang chi tiét

quay nha tht hai 55 dugc dua vao trang thdi khong tai & thoi diém nay.

Trong sudt qué trinh in bang thir nhét, thiét bi in bang P 1am dong co nap quay &
huéng vé phia trudce dé nap bang thir nhat 111 hudng t6i cong déy bang 9, va lam dau
nhiét 27 tao ra nhiét trong khi cuén biang muc thir nhat 113 trén 15i cudn thir nhat 107
& thuc hién qua trinh in trén bang thi nhat 111. Sau khi két thic qua trinh in, thiét bi in
bang P 1am may c&t thuc hién hoat dong cét dé cat phan dugc in cla bang thua nhat 111.
Sau do, thiét bi in bang P lam dong co nap quay ¢ hudng nguoc lai dé nap bang thu nhit
111 huéng t6i 16i bang 101 va cudn lai bang muc thir nhit 113 trén 16i nha thir nhét 105.
Két qua la, bang tht nhat 111 duoc kéo tré lai dén tan dau cudi cta bang thi nhét 111
dén gan v&i viing 1an cén cua vi tri bi kep gitra dAu nhiét 27 va con lan phéng thir nhat
103, d6 1a, ving 1an cén cta vi tri in. Péi voi nguyén nhan nay, ving mép 1am phia trude
ctia bang thir nhat 111 theo huéng doc do khoang cach gitra dAu nhiét 27 va may cit c6

thé dugc giam & bang thir nhét 111 ma dugc in tiép.

Noi cach khac, khi hop chira bang muc 200 duoc 1ap dat trong phéan ldp hop chia
thit hai 7 dé thuc hién qud trinh in bang th hai, chi tiét quay nha thi hai 55 va chi tiét
quay cudn tht hai 57 khop 16i nha thtr hai 205 va 16i cudn thir hai 207, twong tng. Thém
vao d6, khi phan din huéng bang 400 dugc lap dat trong ving khong chéng chéo thtr
nhat 23, chi tiét quay phang 43 khép véi con lan phang thir hai 403. Hon nita, bang thir
hai 500 duoc dwa vao tir cong dua bang 11 duge dit trong phan din huéng bang 400.
Sau do, khi nép phan lap 3 dugc dong, dau nhiét 27 di chuyén huéng t6i truc phang 39.
Két qua 1a, bang muc tha hai 213 dugc phora & phén bang myuc dugc pho ra thir hai 221
duogc kep gitta dau nhiét 27 va con lan phang thi hai 403 cing v6i bang tha hai 500.

Khi dong co nap quay theo hudng vé phia truéc & trang thai nay, dong luc cua
dong co nap duoc truyén dén chi tiét quay phéng 43, chi tiét quay cudn thir nhét 37, va

-13-



37938

chi tiét quay cudn thit hai 57. Sau d6, con lan phang thtr hai 403 khép chi tiét quay phang
43 quay theo chiéu kim ddng ho khi nhin tir phia truéc theo hudng lap, trong khi 15i
cuodn thir hai 207 khép chi tiét quay cudn thi hai 57 quay nguge chiu kim ddng hd khi
nhin tir phia treée theo hudng 1p. Két qua 13, bang thir hai 500 duge dua vao tir cong
dua bang 11 dugc nap hudng té1 cbng diy bing 9, trong khi bang muc tht hai 213 dugc
nap tir 16i nha tht hai 205 dwgc cudn boi 16i cudn thir hai 207. Cha ¥ rang chi tiét quay

cudn tht nhit 37 duge dua vao trang thai khong tai & thoi diém nay.

Khi dong co nap quay theo hudng ngugc lai, dong luc cua dong co nap duogc
truyén dén chi tiét quay phéng 43, chi tiét quay nha tha nhit 35, va chi tiét quay nha thir
hai 55. Sau d6, con lan phang thit hai 403 khép chi tiét quay phang 43 quay ngugc chiéu
kim ddng hd khi nhin tir phia trudc theo huéng lap, trong khi 16i nha thir hai 205 khép
chi tiét quay nha thi hai 55 quay nguoc chidu kim déng hd khi nhin tir phia truéc theo
huéng lap. Két qua 13, bang thir hai 500 dugc dua vao tir cdng dua bing 11 duge nap
huéng tdi cong dua bang 11, trong khi bang muc thtr hai 213 dugc nap tir 18i nha thit
hai 205 duoc cudn lai béi 16i nha thit hai 205. Chéi ¥ ring chi tiét quay nha thi nhat 35

dugce dua vao trang thai khong tai ¢ thoi diém nay.

Trong subt qué trinh in bang th{t hai, thiét bi in bang P 1am dong co nap quay &
hudng vé phia trudc gidng nhu trudng hop cla qua trinh in bang tht nhit dé nap bang
thir hai 500 huéng t&i céng day bang 9, va lam dAu nhiét 27 tao ra nhiét trong khi cuén
bang muc thir hai 213 trén 161 cudn thir hai 207 dé thuc hién qua trinh in trén bang thr
hai 500. Sau khi két thic qu4 trinh in, thiét b in bang P 1am mdy cét thuc hién hoat dong
c4t dé cit phan dugc in clia bang thit hai 500. Sau do, thiét bi in bang P 1am ddng co nap
quay & huéng ngugc lai v6i cudn lai bang murc thir hai 213 trén 16i nha thir hai 205 trong
khi nha bing tht hai 500 huéng t6i cbng dua bang 11. Két qua 13, bang tht hai 500 dugc
kéo tré lai dén tan du cudi ctia bang thir hai 500 dén gan véi ving 1an cén cta vi tri bi
kep giita du nhiét 27 va con lan phang tht hai 403, d6 13, ving lan can cta vi tri in. D
v6i nguyén nhan nay, vung mép lam phia trude cia bang thir hai 500 theo huéng doc do
khoang céch gifta ddu nhiét 27 va may cat c6 thé duoc giam & bang thir hai 500 ma dugc
in tiép.

Céc chi tiét ctia hop chira bang muc

-14-



37938

Hop chira bang muc 200 s& con dugc mo ta trén co s& tur cac Fig.5 dén Fig.11.
Nhur 13 dugc thé hién trén Fig.5, vé hop chira thir nhai 209 gdm v6 phia trude 227 va vo
phia sau 229. Khi hp chira bang myc 200 duge l4p dit trong phan lap hop chira tht hai
7, v6 phia trude 227 dugc xép & phia trude theo huéng 1ap. Khi hop chira bang muc 200
dwoc lip dat trong phan 14p hop chira thit hai 7, vé phia sau 229 dugc xép & phia sau
theo huéng lip. V6 phia trude 227 1a san pham dugc dic bang nhua c6 do trong sudt,
va vo phia sau 229 1a san phim dugc duc bang nhya khong c6 d6 trong sudt. Tuy nhién,
cac vat liéu hoac cac phuong phéap san xuét ctia vo phia trude 227 va vé phia sau 229

dugc gidi han ¢ day.

Nhur 13 duoc thé hién & cac Fig.5 va Fig.6, vé phia trude 227 gébm phan thanh
phia trudc 233 va phan thanh ngoai vi thi nhét 235. Khi hop chira bing muc 200 duoc
lap dat trong phan 1ap hop chira thtr hai 7, phan thanh phia truée 233 dugc xép & phia
truéc theo hudng 1ap. Trén phan thanh phia truée 233, méu 16i nha phia trude 237 va 16
cudn phia trude 239 duge dé xuit. Mau 16i nha phia truge 237 va 16 cudn phia trude 239
duge d& xuit trong phan chira 18i bang myc thi hai 217. Méu 16i nha phia trudc 237 va
16 cudn phia truée 239 duoc tao ra & cac vi tri twong ng véi truc nha thir hai 45 va truc
cuodn thi hai 47 dugc tao ra trong phan lip hop chira thir hai 7, twong tGng. Méu 16i nha
phia trudc 237 nho ra phia sau theo hudng lap tir mit trong cuia phan thanh phia trude
233 va khép véi day ¢ phia trude cua 161 nha thi hai 205 theo hudng lap. LS cudn phia
trude 239 khép voi day & phia trude cua 161 cudn thir hai 207 theo huéng lap.

Phan thanh ngoai vi thir nhét 235 mé rong vé phia sau theo huéng lap tir phan ria
ngoai vi cua phan thanh phia truéc 233. Phan thanh ngoai vi thir nhét 235 gdm phan
thanh thtr nhét phia ngoai 241 dugc dat & phia -X cla nd, phan thanh thtt hai phia truéc
243 duoc dat ¢ phia -Y cua no, phan thanh tht ba phia truéc 245 duge dat ¢ phia +X
ciia n6, va phan thanh thi tu phia trude 247 duge dat & phia +Y cia né. O vi tri ma tai
d6 phan thanh thir nhit phia truéc 241 va phan thanh thit tu phia truée 247 chéo nhau,
phén bang muc dwgc phd ra thr hai 221 ma tai d6 bang muc thi hai 213 duge pho ra
dwoc tao. Phan thanh ngoai vi thir nhat 235 13 vi du ctia “phan thanh ngoai vi” theo sang

r
A

cheé.

Nhu 1a duge thé hién & cac Fig.5 dén Fig.7, Phan bi 16m cua thanh ngoai vi thir

hai 249 duoc tao & phan gitta vé& co ban cua phan thanh tht hai phia trudc 243 theo

huéng X. Phan bi 16m ctia thanh ngoai vi tht hai 249 dugc tao thanh hinh bi 1dm trong
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hinh chit nhat vé co ban doc theo huéng X khi nhin tir phia trude theo huéng lap. Trong
phan bi 16m ciia thanh ngoai vi tht hai 249, phan thanh thir hai phia trudc 243 bi 1dm
toan bd theo huéng lap. Khi nip phin lap 3 duoc dong, phan bi 16m cta thanh ngoai vi
thtr hai 249 din phan nho ép thir hai 15 dén phan ép thit hai 343 ma s& dugc mo ta sau.
D6 13, khi hop chira bang muc 200 dwoc lp dat trong phan 1dp hop chira thi hai 7 va
nép phan lap 3 dugc dong, phan bi 16m ctia thanh ngoai vi thir hai 249 dugc xap xép &

vi trf twong tmg véi phan nho ép thir hai 15.

O cubi phia +X cta phén thanh thtr hai phia truée 243, phén bi 16m cua thanh
ngoai vi thir tu 251 dugc tao. Phan bi 16m ctia thanh ngoai vi thit tw 251 dugc tao thanh
hinh bi 16m trong hinh chit nht vé co ban doc theo huéng X khi nhin tir phia trudce theo
huéng lp. O phan bi 16m cua thanh ngoai vi thi tu 251, phan thanh tha hai phia trudc
243 bi 16m toan bd vé co ban theo hudng 1ip gidng nhur phan bi 16m cua thanh ngoai vi
thir hai 249. Trong vung & phia +X cua phan thanh thtt hai phia trudc 243, phan ngin
tudt khoi dé 253 dugc tao dé nho ra trén bé mit ddy & phia sau theo hudng lap. Phén
ngan tudt khoi dé 253 ngan dé mach 311 dwoc gin véi phan gin dé 309 duoc tao ra

trong vé phia sau 229 khoéi tudt phan gan dé 309.

Chu ¥ rang phan lam phang thi nhét 255 dugc dat & phia gan véi phia -X hon
phan bi 16m cta thanh ngoai vi thir hai 249 va phan 1am phang thir hai 257 dugc dat gitra
phan bi 16m ctia thanh ngoai vi thu hai 249 va phan bi 16m ctia thanh ngoai vi thtr tu 251
are substantially flush véi nhau trong phan thanh thi hai phia truée 243. Trong truong
hop két cau trong d6 phan lam phéng thir hai 257 khong dugc tao ra va phin bi 16m cta
thanh ngoai vi thir hai 249 va phan bi 16m ciia thanh ngoai vi thir tu 251 dugc két nbi
v6i nhau, ¢6 khéa ning, khi hdp chira bang muc 200 dugc dat trén bé mat dit nhu 12 ban
v6i phan thanh tht hai phia trude 243 dugc hudng xudng, phan bi 1dm ctia thanh ngoai
vi thtr tu 251 duoc dat (”y.phia trong tAm ctia hop chira bang muc 200 dugc chéng lai bé
mat dit va phan lam phang tht nhat 255 lo ling so voi bé mat dit. Trong trudng hop
nay, hop chira bang muc 200 duoc dat ¢ trang thai dé rung so v6i bé miat dat. Néi cach
khac, phan lam phang thit hai 257 dugc tao ra theo phuong 4n, va do do6 phan 1am phing
thir hai 257 duge chéng lai bé mat dt khi hop chira bang muc 200 dwgc dat trén bé mit
dit v6i phan thanh thtr hai phia truge 243 duge hudng xubng. Do do, phan bi 16m cua

thanh ngoai vi thir tu 251 dugc ngén va cham voi b& mat dat, va phan lam phang thi
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nhét 255 dugc ngan khoi viéc lo lig so véi bé mat dat. D6i voi nguyén nhan nay, hop

chira bang myc 200 co thé duogc dat trén bé mat dat & trang thai dugc gia cb.

Nhu 12 duoc thé hién & cac Fig.5 va Fig.6, phﬁn bi 10m cua thanh ngoai vi thit ba
259 duoc tao ¢ cudi vé phia -Y cua phén thanh thi ba phia trugce 245. Phén bi 16m cua
thanh ngoai vi thit ba 259 dugc tao thanh hinh bi 16m trong hinh chit nhat vé co ban doc
theo hudng Y khi nhin tr phia truéce theo huéng lap. Cubi phia -Y cua phan bi 16m cia
thanh ngoai vi tht ba 259 dwoc nbi vi cudi phia +X clia phan bi 16m cua thanh ngoai
vi thir tw 251. Trong phan bi 16m ctia thanh ngoai vi thir ba 259, phia -Y clia phan thanh
thir ba phia truéc 245 bi 16m v6i dAu phia sau ciia n6 theo huéng lap & bén trai. Khi ndp
phan 14p 3 dugc d6ng, phin b 1om ciia thanh ngoai vi thit ba 259 dan phan nho ép thi
ba 17 dén phan ép thir ba 345 ma s& duge md ta sau. D6 1, khi hop chira bang muc 200
duoc lap dat trong phan lip hop chwa thit hai 7 va nép phén lip 3 dugc déng, phan bi
16m cua thanh ngoai vi thir ba 259 duoc xap xép & vi tri tuong ung voi phan nho ép thir

ba 17.

Nhu 12 duoc thé hién & céac Fig.5, Fig.6, va Fig.g, phﬁn thanh thir tu phia trude
247 gdm phan thanh thi nht phia trée 261, phan thanh thir hai phia truéc 263, va phan
thanh thit ba phia tru6c 265. Phin thanh tht nhit phia trude 261 mé rong vé phia -X tir
cudi cia phan thanh thit ba phia truée 245 v& phia +Y. Phan thanh tht hai phia truge
263 mé rong tir cudi ctia phan thanh thi nhét phia trudc 261 vé phia -X, ubn cong theo
hudng xién gitra phia -X va phia -Y. Phan thanh tht ba phia trudc 265 mé rong tir cubi
ctia phan thanh thir hai phia truéc 263 vé phia -X, ubn cong & goc gan nhu song song

v6i hudng X hon phan thanh tht hai phia trude 263.

Trén phan thanh thr nhat phia trudc 261, phan bi 16m ctia thanh ngoai vi thi nhat
267 duoc tao. Phin bi 16m cua thanh ngoai vi thir nhat 267 dugc tao thanh hinh bi 16m
trong hinh thang vé co ban ma doc theo huéng Y khi nhin tir phia truéc theo huéng lap
va trong d6 day vé phia +Y dai hon ddy vé phia -Y. Trong phan bi 16m ctia thanh ngoai
vi thir nhat 267, mot phan ctia phin thanh thir tw phia trude 247 bi 16m véi dau phia sau
ctia né theo hudng lap sang trai gidng nhu phan bi 16m clia thanh ngoai vi thir ba 259.
Khi nép phan lap 3 dugc dong, phan b 16m ctia thanh ngoai vi thi nhit 267 dan phan
nho ép thir nhét 13 dén phén ép thir nhat 341 ma s& dwoc mo ta sau. D6 13, khi hop chira
bang muc 200 dugc lap dat trong phan 1ap hop chira tht hai 7 va nép phan lap 3 duoc
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dong, phan bi 16m ciia thanh ngoai vi thir nhat 267 duoc xdp xép & vi tri twong tng voi

phin nho ép thir nhét 13.

Nhu 12 duge thé hién trén Fig.9, vo phia sau 229 gbm phan thanh phia sau 269
va phan thanh ngoai vi thit hai 271. Khi hop chira bang muc 200 duge 14p dat trong phan
14p hop chira thir hai 7, phan thanh phia sau 269 dugc xép & phia sau theo huéng lap.
Phan thanh phia sau 269 d6i mat v6i phan thanh phia truge 233 cta vo phia trude 227.

Nhu 1a duge thé hién & cac Fig. 9 dén Fig.11, 16 nha phia sau 273, 16 cudn phia
sau 275, phan hinh tru phia nha 277, phan hinh tru phia cudn 279, phan dan huéng bang
muec tht nhét 281, phin din huéng bang muc thi hai 283, va phan dé 16ng nhan 285
duoc dé xuit & phan thanh phia sau 269.

L4 nha phia sau 273 va 16 cudn phia sau 275 dugc d& xuét trong phan chra 15i
bang muyc thur hai 217. L6 nha phia sau 273 va 16 cudn phia sau 275 dugc tao ra ¢ cac vi
tri twong ng v6i truc nha thi hai 45 va truc cudn thir hai 47 dugc tao ra trong phan lap
hop chira thir hai 7, twong tmg. L nha phia sau 273 khép vi phén cubi cia 16i nha thir
hai 205 vé phia sau theo huréng lip. L& cudn phia sau 275 khép véi phan cubi cta 15i
cudn thtr hai 207 vé phia sau theo huéng lap. Sau day, huéng nap ctia bang myec thit hai
213 s& duoc goi don gian “hudng nap.” Hon nita, theo huéng nap, phia huéng Ién la

phia cta 161 nha thir hai 205, va phia huéng xubng 12 phia ctia 18i cudn thir hai 207.

Phén hinh tru phia nha 277 va phan hinh tru phia cudn 279 dugc dat gifta phan
chira 151 bang muc th hai 217 va phén lip dau nhiét thir hai 219 va dugc tao ra dé nhd
ra phia trude theo huong l4p tir phan thanh phia sau 269. Phan hinh tru phia nha 277 va
phén hinh try phia cudn 279 dugc tao ra ¢ cac vi tri twong ing voi truc nha thir nhét 29
va truc cudn thir nhét 31 dugc tao ra trong ving chéng chéo 21, tuong rng, va ngan truc

nhé thir nhét 29 va truc cudn thir nhét 31 khoi can thiép v6i hop chira bang muc 200.

Phén hinh tru phia nha 277 dugc tao thanh hinh tru vé co ban véi nap gp. Khi
hép chira bang muc 200 dugc lap dat trong phan 1dp hop chira tht hai 7, tryc nha thir
nhét 29 duoc tao ra trong ving chéng chéo 21 duge 16ng vao phan hinh tru phia nha
277. Két qua 13, khi hop chira bang muc 200 dugc 14p dit trong phan lap hop chira thu
hai 7, truc nha thi nhét 29 duoc ngan khoi viéc gian doan véi hop chira bang muc 200.
Phan hinh tru phia nha 277 c6 dudng kinh bén trong v6i khoang rong ma khe hep dugc
tao thanh gitta phin hinh tru phia nha 277 va chi tiét quay nha thir nhat 35 duoc tao ra
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trén truc nha thir nhat 29. D&i véi nguyén nhan nay, tham chi khi chi tiét quay nha thir
nhit 35 quay, chi tiét quay nha thir nhét 35 khong trugt nguoc lai bé mit ngoai vi bén
trong ctia phan hinh tru phia nha 277. Chu ¥ ring 15 1ap ghép 287 vao chét lip ghép
(khoéng duoc thé hién) dugc tao ra trén vo phia trude 227 duoc lép ghép duoc tao vé

phia truéc cia phan hinh try phia nha 277 theo huéng lap.

Hon nira, phan hinh tru phia nha 277 dugc dat vé phia huéng xubng cia 151 nha
thar hai 205 theo hudng nap va dan bang muc thir hai 213 dwgc nap tir 18i nha tht hai
205 dén phan bang muc dugc phd ra thi hai 221. D6 13, phan hinh tru phia nha 277 vao
truc nha tht nhét 29 duoc 16ng co thé ciing hoat dong nhu 1a chi tiét din ma dan bang
mue thir hai 213. Chd ¥ réng phén hinh tru phia nha 277 c6 thé dugc dinh céu hinh béi
phan tru dugc tao ra trén vé phia trude 227 va phan tru dugc tao ra trén vé phia sau 229.
Tuy nhién, theo phuong an, phan hinh tru phia nha 277 dugc tao trén mat trong cac vo
phia trugc 227 va vo phia sau 229, d6 1a, chi v6 phia sau 229. Péi voi nguyén nhan nay,
bang muyc thir hai 213 co thé duoc dan ding cdch ma khong gay ra phan tao bac & bé
mat ngoai vi cia phan hinh try phia nha 277. Hon nita, hinh dang ctia phén hinh tru phia
nha 277 khong bi gidi han dén hinh try nhung co thé, vi du, hinh tru elliptic, ban hinh

tru, hodc hinh 6ng vudng.

Phan hinh tru phia cudn 279 dugc tao thanh hinh tru vé co ban. Khi hop chira
bang muc 200 dugc lap dit trong phén ldp hop chira thit hai 7, truc cudn thu nhat 31
dugc tao ra trong vung chdng chéo 21 dugc 16ng vao phan hinh tru phia cudn 279. Két
qua 1a, khi hop chira bang muc 200 duoc lap dat trong phan Iip hop chira thit hai 7, truc
cudn tht nhit 31 duge ngan khoi viéc gian doan voi hop chira bang muyc 200. Phén hinh
tru phia cudn 279 c6 dudng kinh bén trong voi khoang rong ma khe hep dugc tao thanh
giita phan hinh tru phia cudn 279 va chi tiét quay cudn thir nhét 37 duoc tao ra & truc
cudn thir nhat 31. Ddi véi nguyén nhan nay, tham chi khi chi tiét quay cudn thir nhéat 37
quay, chi tiét quay cuodn thtr nhét 37 khong trugt nguoc lai bé mit ngoai vi bén trong

ctia phan hinh tru phia cudn 279.

Hon nita, phan hinh tru phia cudn 279 dugc dat vé phia huéng xubng cia phan
bing muc dugc pho ra thir hai 221 theo huéng nap va dan bang muc tht hai 213 dugc
nap tir phan bang muc dugc pho ra thir hai 221 dén 15i cudn thir hai 207. D6 1a, phan
hinh tru phia cudén 279 vao truc cudn thr nhét 31 duogc 16ng 6 thé cling hoat dong nhu

14 chi tiét diAn ma din biang muc thi hai 213. Chu y ring phan hinh tru phia cudn 279 c6
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thé dugc dinh ciu hinh béi ph?ln tru duoc tao ra trén vo phia trudc 227 va phﬁn tru duoc
tao ra trén vo phia sau 229. Tuy nhién, theo phuong an, phan hinh tru phia cudn 279
duoc tao trén mot trong cac vo phia truge 227 va vo phia sau 229, d6 1, chi trén vo6 phia
sau 229. Déi véi nguyén nhan nay, bang muc tht hai 213 ¢6 thé duoc dan dung cach ma
khong gay ra phan tao bac & b& mit ngoai vi ctia phan hinh tru phia cudn 279. Hon nita,
giéng hinh dang cua phén hinh tru phia nha 277, hinh dang cua phén hinh try phia cufn
279 khong bi gi6i han dén hinh tru nhung c6 thé, vi dy, hinh tru elliptic, ban hinh try,

hodc hinh dng vudng.

Phin din huéng bang muc thir nhit 281 din bang muc thir hai 213 & vi tri gan
v6i phia hudng xubng ctia bang muc thit hai 213 theo huéng nap hon phan hinh tru phia
cudn 279. Phan din huéng bang muc thi nhét 281 dugc tao thanh dé tich hop voi phan
thanh phia sau 269. Phan din huéng bang muc thi nhat 281 gdm than dan thi nhat 289
va hai vanh dn thtr nhat 291. Than dAn thir nhit 289 duogc tao thanh hinh cot vé co ban,
tiép xtic v&i bé mat chira muc 213a ctia bang muec tht hai 213, va dan bang muec thi hai
213. Hai vanh din thit nhit 291 nho vé phia +X va phia -Y tir bé mit ngoai vi cla than
dan tha nhat 289. Vanh din tha nhét 291 ngan than dan thir nhat 289 khoi bi nghiéng do

luc duoc nhan tir bang muc thir hai 213 duogc nap & trang thai cang phu hop.

Phin d&n huéng bang muc tht hai 283 din bang muc thi hai 213 & vi tri gan vé6i
phia huéng xudng theo hudng nap hon la phan din huéng bang myc thtt nhat 281. Phan
dan huéng bing muc thir hai 283 duoc tao thanh dé tich hop v&i phan thanh phia sau
269. Gidng nhu phan dan huéng bang muc thir nhit 281, phan din huéng bang muc thi
hai 283 gdm than din thi hai 293 va hai vanh dn tht hai 295. Than dan thi hai 293
duoe tao thanh hinh ¢t vé co ban, tiép xtc v6i bé mat ¢ phia dbi dién bé mat chira muc
213a clia bang muc th hai 213, va dén bang muc thi hai 213. Hai vanh dan tha hai 295
nho vé phia -X va phia +Y tir bé mit ngoai vi cia than dan thtt hai 293. Céc vanh dén
thir hai 295 ngén than dan thir hai 293 khéi bi nghiéng do luc dugc nhén tir bing muc
thr hai 213.

Phin d& 1dng nhan 285 duoc dat & goc phia +X va phia -Y cta phan thanh phia
sau 269 va duoc tao dé nho ra phia trude theo hudng lap. Trong phan dé 16ng nhan 285,
16 dé 1ong nhan 297 dugc tao dé xuyén qua theo hudng lip. Khi hop chira bang mue 200
duogc lap dat trong phan 1ap hop chira thit hai 7, phan nhan 51 duge 16ng vao 16 dé 1ong
nhén 297.
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Phan thanh ngoai vi thtt hai 271 mé rong vé phia truéc theo huéng 1ap tir phan
ria ngoai vi ctia phan thanh phia sau 269. B& mit cudi vé phia trudc cla phén thanh
ngoai vi thur hai 271 theo huéng lap tiép xtc véi bé mit cudi vé phia sau ciia phan thanh
ngoai vi thu nhét 235 ctia vé phia trude 227 theo hudng l&p. Phan thanh ngoai vi thit hai
271 gdm phan thanh thir nhét phia sau 299 dugc dat & phia -X, phan thanh thir hai phia
sau 301 duogc dat vé phia -Y, phén thanh thir ba phia sau 303 dugc dit ¢ phia +X, va
phan thanh thit tw phia sau 305 dwgc dit & phia +Y. O vi tri ma tai d6 phan thanh thir
nhét phia sau 299 va phan thanh thtt tu phia sau 305 chéo nhau, phén bang muc dugc
pho ra thir hai 221 duoc tao.

Nhu 13 duge thé hién trén Fig.7 va cac Fig.9 dén Fig.11, phan bi 16m cua thanh
ngoai vi phia sau 307 duoc tao & cudi ctia phan thanh tht hai phia sau 301 phia +X sao
cho tuwong tmg v6i phin 16m néu trén & ria thanh tht tu 251. Gidng phan b 16m cia
thanh ngoai vi thir tu 251, phan bi 16m ctia thanh ngoai vi phia sau 307 dugc tao thanh
hinh bi 16m trong hinh chit nhat vé co ban doc theo huéng X khi nhin tir phia trude theo
huéng lip. Trong ving clia phan bi 16m ctia thanh ngoai vi phia sau 307 phia +X va phia
+Y, phan gin dé 309 dugc tao. Pé mach 311 dugc gin v6i phan gfn dé 309. Bé mach
311 gdm phén tir luu trit. Trong phan t luu trit, thong tin nhu 1a chiéu rong ctia bang
muc tht hai 213 va luong con lai cta bang myc thit hai 213 duge cudn trén 151 nha thi
hai 205 duoc luu trit. Hon nita, do phan gin dé 309 dugc tao ra trong vung cua phan bi
16m cua thanh ngoai vi phia sau 307 phia +X va phia +Y, dé mach 311 duogc gin véi
phan gin dé 309 duoc ngin va cham v6i mat san hoac twong tw, vi dy, vo trong d6 hop
chira bang muc 200 bi roi do nham 14n. Két qua la, dé mach 311 ¢6 thé duogc ngéan khoi

bi tray xudc hodc 0.

O phén giira v& co ban cua phan thanh thit hai phia sau 301 theo huéng X, do 1a,
vi trf trong Gmg v6i phan bi 16m ctia thanh ngoai vi thir hai 249, phan nho ra & ria thanh
313 nhd ra phia truée theo hudng lap tir bé mat cubi vé phia trudc theo hudéng lap duogc
tao. Phin nho ra & ria thanh 313 duoc 16ng vao phan bi 16m ctia thanh ngoai vi thi hai

249 tir phia sau theo hudng Lip.

Nhu 12 duoc thé hién & cac Fig.8, Fig.10, va Fig.11, phan thanh thit tu phia sau

305 gdm phan thanh thtr nhét phia sau 315, phan thanh tht hai phia sau 317, va phan

thanh thtt ba phia sau 319. Phan thanh thir nhit phia sau 315 mé rong vé phia -X tir cubi

ciia phan thanh thi ba phia sau 303 vé phia +Y. Phén thanh tht hai phia sau 317 mé
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rong tir cudi ciia phan thanh tha nhét phia sau 315 vé phia -X, uén cong theo huéng xién
gita phia -X va phia -Y. Phdn thanh thit ba phia sau 319 mé rong tir cudi ctia phan thanh
thir hai phia sau 317 vé phia -X, ubn cong & goc gan nhu song song véi huéng X than
phan thanh thir hai phia sau 317.

Nhu 14 dwoc thé hién trén Fig.5 va cac Fig.7 dén Fig.9, cac phan khép udn cong
thir hai 225 dugc d& xudt trén phan thanh thir hai phia sau 301, phan thanh thi ba phia
sau 303, va phan thanh thir hai phia sau 317. B¢ 1, cac phan khép ubn cong thit ba 225
duoc tao ra & phan ria ngoai vi clia phan chira 16i bang muc thit hai 217 khi nhin tir phia
trude theo hudng lap. Khi hop chira bang myc 200 dugc 15p dat trong phan 14p hop chia
thir hai 7, cac phan udn cong thtt hai 49 khép cac phan khép ubn cong thir hai 225. Két
qua 13, hop chtra bang mue 200 bi ngan 1ap dat & trang thai ndi tir mat ddy cta phan lap

hop chura thir hai 7.
Céc phén ép

Trén co so clia Fig.6, phin ép thir nhat 341, phan ép thir hai 343, va phan ép thu
ba 345 duoc tao ra trén hop chira bang muc 200 s& dugc mo ta. Phan ép thir nhét 341,
phan ép thtt hai 343, va phan ép thir ba 345 1a cac phan ma dugc ép boi phan nhd ép thir
nhéit 13, phan nhd ép thit hai 15, va phan nho ép thit ba 17 dugc tao ra trén nap phan lap
3, twong tng, khi nap phan lap 3 duogc dong.

Phan ¢p thu nhét 341 duoc tao & trén bé mat vé phia sau cua phén bi 1om cua
thanh ngoai vi thtt nhat 267 theo huéng lip. Phin ép thir hai 343 duoc tao & trén bé mat
vé phia sau cua phﬁn bi 16m cua thanh ngoai vi thir hai 249 theo hudng lép, do 1a, trén
bé mit vé phia truée cla phan nho ra & ria thanh 313 theo hudng lap. Phan ép thir ba
345 duoc tao ¢ trén bé mat vé phia sau cua phén bi 10m cua thanh ngoai vi thir ba 259
theo huéng 13p. Phn ép thir hai 343 ép phin nho ra & ria thanh 313, d6 13, mot phan cia
vé phia sau 229. So v6i phin ép thir nhét 341 va phan €ép thit ba 345, phén ép thir hai
343 duoc tao & vi tri gén vé6i trong tAm cia hdp chira bang muc 200 luc sir dung ban dau
duoc md ta néu trén. Két qua 14, phan ép thir hai 343 1a phan ép quan trong nhét gitta ba
phan ép va c6 thé giam anh huéng céac su thay dbi trong kich thudc ctia hdp chira bang

muyc 200 theo huéng lap bang cach chi ép vé phia sau 229.
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Trén nép phan lép 3, phin nhé ép thir nhét 13, phin nhd ép thir hai 15, va phan
nho ép thi ba 17 dugce tao ra & cc vi tri twong Ung véi phan ép thit nhéit 341, phéan ép
thir hai 343, va phéan ép thit ba 345, twong tng.

O déy, nip phén lip 3 duoc tao sao cho co thé quay vé cudi phia +Y ctia chung
nhw duoc mé ta & trén. Déi véi nguyén nhan nay, duong chuyén dong dau tip clia phan
nhé ép thit nhét 13 duoc tao ra trén nip phan Iép 3 tré thanh cung tron. D6 14, khi nép
phan 13p 3 duoc dong, dhu mut ctia phan nhd ép thir nhét 13 vao phan lap hop chira thir
hai 7 va sau d6 chuyén déng tir phia -Y dén phia +Y theo huéng Y. Trong khi dé, nhu
dugc md ta & trén, phin bi 16m cia thanh ngoai vi thir nhat 267 trong d6 phan nhé ép
thtt nhét 13 dugce dit dugc tao thanh hinh bi 16m trong hinh thang vé co ban trong dé
ddy vé phia +Y dai hon ddy vé phia -Y khi nhin tir phia truéc theo huéng lap. Két qua
14, khi nap phan lip 3 dugc déng, diu mut ciia phan nho ép thir nhét 13 c6 thé ép phan
¢ép thir nhat 341 duogc taora & bé mat vé phia sau cua phén bi 16m cua thanh ngoai vi thu
nhét 267 theo hudng lip ma khong duoc tiép giap véi phén ria vé phia trudc cua phan
bi 16m cita thanh ngoai vi thit nhit 267 theo huéng 1ap. Hon nita, khi nhin tir phia trudc
theo huéng 1ap, hinh dang cta phan bi 16m cua thanh ngoai vi thtt nhat 267 khong bi
gi61 han dén hinh thang vé co ban nhung c6 thé, vi du, hinh tam giac (Hinh V) m& rong
vé phia ctia huéng +Y hofc hinh (hinh T hogc hinh Y) trong d6 hinh chit nhét vé phia -
Y va hinh chit nhét vé phia +Y c6 kich thuéc dai hon theo huéng X hon 1a hinh chit nhét
vé phia -Y duoc két ndi v6i nhau. Cha ¥ rang t6t hon 12 mic du phia +Y cia phan bi
16m ctia thanh ngoai vi thi nhét 267 dai hon phia -Y do do6, phia -Y ¢6 thé dai hon phia
+Y hodc phia +Y va phia -Y c6 thé gidng trong chiéu dai ngoai trir dudng chuyén dong
dau tip ctia phan nhd ép thir nhét 13, lugng chira bing muc th hai 213, hodc twong tu
bi 4nh hudng. Chu ¥ rang huéng Y 1a vi dy cta “hudng thu nhat” theo sang ché. Hon
nita, phia +Y 1a vi du cla “mot phia trong huéng thir nhat” theo sang ché. Phia -Y 14 vi

du cua “phia khac trong hudng thir nhit” theo sang ché.

Phén ép tht nhét 341, phan ép th hai 343, va phén €ép thu ba 345 dugc tao ra &
phan ria ngoai vi cia phan chira 18i bang muc th hai 217 sao cho bao quanh phan chira
161 bang muc thtt hai 217 khi nhin tir phia truéc theo huéng lap. Doi véi nguyén nhan
nay, khi ndp phan lap 3 duogc dong, phan ria ngoai vi cia phan chtra 16i bang myc thir
hai 217 dugc ép boi phan nhod ép thik nhat 13, phan nhé ép th hai 15, va phan nho ép
thir ba 17. Két qua 13, 16i nha tht hai 205 va 18i cudn tht hai 207 dwgc chira trong phan
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chira 16i bang muc thit hai 217 dugc ngan khoéi bi nghiéng so véi truc nha thir hai 45 va

truc cudn thir hai 47, tuong ung.

Phén ép thtr hai 343 duoc tao & phia ddi dién phan ép thir nhat 341 qua 15i nha
thi hai 205 khi nhin tir phia tru6c theo huéng lap. Dac biét hon, phan ép thir nhét 341
va phan ép thir hai 343 dugc tao ra sao cho it nhét mot phan ctia duong twdng twgng phia
nha 349 néi phan ép thtr nhit 341 va phan ép thtr hai 343 v6i nhau chong 1én 16i nha thu
hai 205 khi nhin tr phia truée theo huéng 1ap. Péi v6i nguyén nhan nay, phan ria ngoai
vi ctia 16 nha thir hai 205 c6 thé duge ép béi phan nhd ép thir nhat 13 va phan nho ép
thir hai 15 mét cach cin bang.

Phén €ép thtt ba 345 dugc tao & phia dbi dién phan ép thi nhat 341 qua 16i cudn
thir hai 207 khi nhin tir phia tru6c theo hudng 1&p. Dic biét hon, phan ép thit nhat 341
va phan ép thit ba 345 dugc tao ra sao cho it nhat mot phan ciia dudng tuéng tugng phia
cudn 351 ndi phan ép thi nhét 341 va phin ép thi ba 345 véi nhau chdng 1én 16i cudn
thtr hai 207 khi nhin tir phia truéc theo hudng lap. Béi v6i nguyén nhéan nay, phan ria
ngoai vi cua 181 cugn thur hai 207 ¢o6 thé dugc ép béi phan nho ép thi nhit 13 va phan

nho ép thir ba 17 mot cach cén bang.

Nhu dugc md ta & trén, phan ria ngoai vi cuia 18i nha tha hai 205 duoc ép béi
phan nho ép thir nhit 13 va phan nhd ép thit hai 15, va phan ria ngoai vi cia 18i cudn
thir hai 207 duoc ép boi phin nhd ép thir nhit 13 va phin nhd ép thir ba 17. Déi véi
nguyén nhin nay, thim chi khi vi tri cua trong tdm thay ddi trong phan chia 161 bang
muc tht hai 217 nhu 13 bing muc thi hai 213 duoc sir dung, 18i nha thir hai 205 va 161
cudn thit hai 207 duge ngin khoi bi nghiéng so v6i truc nha thir hai 45 va truc cudn thir

hai 47, tuong ung.

Nhu dugc md ta & trén, hop chira bang muc 200 theo phuong an g6m 16i nha thir
hai 205, 161 cudn thr hai 207, va vé hop chira thir nhai 209. Bang muc tht hai 213 duge
cudn trén 16i nha thtt hai 205. Khi hop chira bang muc 200 dugce lip dat trong phan lip
hop chira thtr hai 7, truc cudn thir hai 47 dugc léng vao 181 cudn thir hai 207. Loi cudn
thtr hai 207 cudn bang muc thir hai 213 dugc nap tir 161 nha tht hai 205. V6 hop chua
thir nhai 209 c¢6 phan chira 16i bang myc thit hai 217 trong d6 15i nha thir hai 205 va 16
cudn thr hai 207 duge chta c6 thé quay dwoc. Trong vé hop chira thir nhai 209, phan
ép thit nhét 341, phan €p thtt hai 343, va phin ép thtr ba 345 ma duoc ép béi phan nho
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ép thit nhét 13, phan nhé ép thit hai 15, va phan nhd ép tht ba 17, twong Gng, khi hop
chira bang muc 200 dwoc lap dat trong phén 14p hop chira thit hai 7 va nép phan lap 3
dugc dong duoc tao ra & phan ria ngoai vi cua phan chira 16i bang muc th hai 217 khi
nhin tir phia truéc theo hudng lap. Hon nita, trong vé hdp chira thir nhai 209, phan bi
1dm cua thanh ngoai vi thit nhét 267, ph?m bi 10m cua thanh ngoai vi thir hai 249, va
phan bi 16m ctia thanh ngoai vi thit ba 259 ma dugc xdp xép & vi tri trong (mg véi phén
nhd ép thi nhat 13, vi tri tuong tng véi phan nho ép thu hai 15, va vi tri trong ing véi
phan nho ép thit ba 17, twong ng, khi hop chira bang muc 200 dwgc 1ap dat trong phan
1ap hop chira thit hai 7 va ndp phan lip 3 duge déng dugce tao ra & phén ria ngoai vi clia

phén chira 16i bang muc thir hai 217 khi nhin tir phia trudc theo huéng lap.

Hon niva, thiét bi in biang P theo phuong an gbém phan lap hop éhl'xa thir hai 7,
truc cudn thu hai 47, va nip phan lap 3. Trong phan 13p hop chira thir hai 7, hop chua
bang myc 200 duoc lap dat. Truc cudn thtr hai 47 dugc tao ra trong phén lip hop chira
tha hai 7. Khi hp chira bang muc 200 duoc 1ip dat trong phan lip hop chira thtr hai 7,
truc cudn thir hai 47 dugc 1dng vao 16i cudn thir hai 207. Nap phan lip 3 mé va dong
phan lp hop chira thit hai 7. Trén nép phén lip 3, phan nhé ép thir nhét 13, phan nho ép
tht hai 15, va phan nhé ép thir ba 17 ma ép phan ép thi nhat 341, phan ép thir hai 343,
va phén ép thtt ba 345, tuong tng, khi hop chira bang muyc 200 dugc 15p dat trong phan

1ap hop chira thir hai 7 va nép phan lip 3 dugc dong dugc dé xuat.

Theo két ciu, phan ria ngoai vi ctia phan chira 16i bang muc thtt hai 217 dugce ép
b&i phn nho ép thir nht 13, phin nhd ép thtr hai 15, va phan nho ép thi ba 17 khi nip
phan lip 3 dugc dong. Két qua 13, 16i nha thtr hai 205 va 18i cudn thir hai 207 dugc chira
trong phan chira 16i bang muc tht hai 217 duge ngan khoi bi nghiéng so véi truc cudn
thit hai 47. Theo d6, khi bang muec thit hai 213 dugc nap tir 161 nha thir hai 205 dén 161
cudn tht hai 207, bang muc thir hai 213 ¢cé thé dugc ngan khoi viéc bi nhan. Twong tu,
khi bang muc th hai 213 dugc cudn lai tir 18i cudn thir hai 207 dén 151 nha tht hai 205,
bang muc thtr hai 213 ¢o thé duoc ngin khoi viéc bi nhan. Hon nita, trong hop chira
bang muc 200, phan bi 15m ctia thanh ngoai vi thi nhat 267, phan bi 16m cta thanh ngoai
vi thir hai 249, va ph?m bi 16m cua thanh ngoai vi thi ba 259 duoc tao ra & cac vi tri
twong tmg v6i phan nhé ép thi nhét 13, phin nh ép thir hai 15, va phan nhé ép thir ba

17, twong ung. Két qua 13, ngay ca khi nguoi st dung 1ap hop chira bang myc duge san
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xuét boi cong ty khac trong phén 1ap hop chira tht hai 7 do nham 13n, anh ay/ cb 4y co
thé d& dang chu y su lip 15i.

Chu ¥ ring theo phwong 4n, céac phan ubn cong thtt hai 49 dugc dé xuét trong
phén 1ip hop chira thi hai 7 d& ngan hop chira bang muc 200 khoi bi lép & trang thai noi
tir mat day cua phﬁn lép hop chira thtr hai 7 Nhu duge md ta ¢ trén. Tuy nhién, luc dan
hdi cua cac phan ubn cong thir hai 49 khong qua 16n trong viéc xem xét hoat dong thdo
roi ctiia hdp chira bang myuc 200. Do do, cac phén ubn cong thi hai 49 khong c6 y dinh
ngan mot cach théa dang 16i nha thir hai 205 va 181 cudn thir hai 207 khoi bi nghiéng so

vo1 truc cudn thir hai 47.
Vi du thwe hién sang ché

Khong can néi rang, sang ché khong bi gidi han dén phuong an néu trén nhung
¢6 kha ning st dung céc két cau khac ma khong tach roi tinh than cta sang ché. Vi du,

phuong an néu trén co6 thé dugc thay ddi theo cac cach thirc duéi day.

ft nhét mot trong phan nhé ép thir nht 13, phan nho ép thir hai 15, va phan nho
ép thir ba 17 ¢6 thé dugc dinh cAu hinh dé c6 tinh dan hdi. O day, déi véi két cu co tinh
dan hdi, cac phan nhd ép c6 thé co chi tiét dan hdi duge gan véi cde diu mut cla nd
hodc c6 thé ¢6 chi tiét c6 cac dic tinh 10 xo duoc nhing vao dé hodc & cac dau mut cua
n6. Theo céu hinh, phan ép thi nhat 341, phin ép thi hai 343, va phan ép thir ba 345 c6
thé dugc ép ding cach bsi phin nhé ép thir nhat 13, phan nho ép tht hai 15, va phan
nho ép thir ba 17, twong Umg. Hon nira, it nhat mot trong phan ép thit nhit 341, phan ép
thir hai 343, va phan ép thir ba 345 ¢6 thé dwoc dinh cAu hinh dé c6 chi tiét dan hoi vé
phia trude theo huong l4p. Theo céu hinh, sw anh huéng cta cac kich thude khac nhau
cta vo hop chira thir nhai 209 theo huéng lap co thé duoc giam, va phan ép thi nhét
341, phin ép thi hai 343, va phin ép thir ba 345 c6 thé dugce ép ding cach bdi phan nho
ép tht nhat 13, phin nho ép thi hai 15, va phan nhé ép thir ba 17, twong tmg. Hon nita,
theo céc cAu hinh, su chéc chin ctia phan nhd ép thir nhét 13, phan nho ép thit hai 15,
va phan nhé ép thir ba 17 ¢6 thé dugc cai thién bang viée giam céc chiéu cao nhd ra ciia

céc phan nho ra ép twong ung.

Phén ép thu nhat 341 khong cAn thiét dugc tao ra & bé mit vé phia sau ctia phan
bi 16m ciia thanh ngoai vi thir nht 267 theo hudng lap nhung ¢6 thé dugce dinh céu hinh

dé duoc tao ra 0, vi du, phﬁn thanh phia truéc 233. Hon nita, nhu dugc mo ta ¢ trén, vo
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hép chira thit nhai 209 gf)m nhiéu dang c6 cac d9 day khac nhau phu thugc vao chiéu
réng cuia bang muyc thir hai dugc chira 213. Déi v6i nguyén nhan nay, trong v6 trong dé
v6 hop chira thir nhai 209 day, phan ép thir nhét 341 c6 thé dugc tao ra & bé mét vé phia
sau cia phan bi 16m ctia thanh ngoai vi thir nhat 267 theo huéng lip. O vé trong d6 vé
hop chira thir nhai 209 méng, phin ép thit nhét 341 ¢6 thé dugc tao ra & phan thanh phia
trude 233. Su tuong tu 4p dung véi phan ép thr hai 343 va phan ép thit ba 345.

Phuong tién in khong dugc chira trong hop chira bang muc 200 nhung co6 thé

duoc dinh cdu hinh duoc chira trong hop chira bang muc 200.

Thiét bi in bang P khong thé duoc dinh cAu hinh dé gdm tryc nha thir nhét 29,
hoic khong thé duoc dinh cdu hinh dé gdm truc nha tha hai 45.

Thiét bi in trong d6 hop chira bang muc 200 dugc lip dat khong bi giéi han dén
két cAu thuc hién qué trinh in trén phuong tién in hinh bang nhu la bang thi nhat 111 va
bang thtt hai 500. D6 14, “thiét bi in” theo sang ché c6 thé thuc hién qua trinh in, vi du,

tam cudn hodc tam.

Nhu 1a duoc thé hién trén Fig.12, hop chtra bang muc 300 cia vi du dugce sua dbi
gb6m vé phia truéc phan bing muc 353, vo phia trude phan con lin 355, va v6 phia sau
357. V6 phia truée phan bang muc 353 gbm phan thanh phia truéc phén bang muc 359
va phan thanh ngoai vi phia trude phan bang muc 361 nho ra phia sau theo hudng lap
tir phan ria ngoai vi cla phan thanh phia truéc phan bang muc 359. V6 phia trudc phan
con 13n 355 gdm phén thanh phia trudc phan con lan 363 va phan thanh ngoai vi phia
truéc phan con lin 365 nho ra phia sau theo hudng lap tir phan ria ngoai vi cua phan
thanh phia truée phan con lan 363. V6 phia sau 357 gdm phén thanh phia sau 367 va
phan thanh ngoai vi phia sau phan bang muc 369 va phan thanh ngoai vi phia sau phan
bing muc 371 nho ra phia truée theo huéng lap tir phan thanh phia sau 367.

V6 phia truge phan bang muc 353 va vo phia sau 357 duoc két hop vé6i nhau sao
cho tao phan thanh ngoai vi phia trudc phén bang muc 361 va phan thanh ngoai vi phia
sau phan bang muc 369 dbi dién voi nhau, va cdu thanh vé ngoai cua phan chira bang
muc 373. Phan chtra bang myuc 373 dugc dinh cAu hinh vé co ban tuong tu nhu 1a hop
chtra bang muc 200 theo phuong 4n. Vo6 phia trude phan con lan 355 va v6 phia sau 357
duoc két hop vé6i nhau sao cho tao thanh phan thanh ngoai vi phia trudc phan con lin

365 va phan thanh ngoai vi phia sau phan con lan 371 ddi dién véi nhau, va cdu thanh
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v6 ngoai cua phan chira con lan 375. Phin chtta con ldn 375 d& va chira con lin phing
c6 thé quay dugc nhu con lan phang thtt hai 403 va duge dinh c4u hinh vé co ban tuong
tu nhu 13 phin dan huéng bang 400 theo phuong an. Phén chtra bang muc 373 va phin
chtra con 1an 375 dugc tao thanh tich hop thong qua phan thanh phia sau 367. D6 13, hop
chira bang muc 300 1a phan chira bang muc 373 tuong tmg v6i hop chira bang murc 200
theo phuong 4n va phan chira con 1an 375 twong tng voi phan din huéng bang 400 theo
phuong an dugc tich hgp v6i nhau. Hon nita, dudng bang thir hai 377 trong d6 bang thr
hai 500 dugc dua tir phia ngoai cua vo thiét bi 1 dugc nap dugc tao giita vo phia trude

phan bang muc 353 va vo phia trude phan con lin 355.
Danh sach céc s chi dn

200: hop chtra bang muc

205: 161 nha thir hai

207: 181 cudn thir hai

213: bang muc thir hai

217: phan chira 15i bang muyc thi hai

219: phan lap d4u nhiét thir hai

221: phan bang muc duge pho ra thi hai

231: phan kep

233: phan thanh phia trudc

235: phan thanh ngoai vi thit nhat

237: mAu 16i nha phia trudc

239: 16 cudn phia trudc

241: phan thanh tht nht phia trude

243: phén thanh thtt hai phia truéc

245: phan thanh tht ba phia truéc

247: phan thanh thtt tu phia trudce

249: phén bi 16m ciia thanh ngoai vi thi hai
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255:

257:

259:

261:

263:

265:

267:

277:

279:

341:

343:

345:

349:

351:
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phan bi 16m ciia thanh ngoai vi tha tu
phan 1am phéng th nhat

phan lam phang thit hai

phin bj 16m cua thanh ngoai vi thit ba
phn thanh cta phan thir nhit phia truée
phén thanh cia phan thtr hai phia truéce
phan thanh cia phén thit ba phia trudce
Phén bi 16m cta thanh ngoai vi thir nhat
phan hinh tru phia nha

phén hinh tru phia cudn

phan ép thi nhét

phan ép thtr hai

phan ép thir ba

duong tudong tugng phia nha

duong tudng tugng phia cudn
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YEU CAU BAO HO

1. Hop chtta bang muc dugc tao két cau dé lap dit trong thiét bi in gdm phan lip hop
chira trong d6 hop chira bang muc dugc lép dat, truc cudn dugc tao ra trong phén lép
hdp chira, va nép phan 14p ma mé va dong phan 1ap hop chira, va dau nhiét dugc bd tri
trong phan 1ap hop chira, nép phan lip duoc tao ra véi phén nhd ép thir nhét, phan nho
ép thir hai, va phan nho ép thir ba, hop chira bang muc bao gbm:

161 nha trén d6 bang muc duge cudn;

161 cudn ma truc cudn dugc léng vao d6 khi hop chira bang muc dugc lép dat
trong phan 1ap hop chira va cudn bang muc duoc nap tir 151 nha;

vo hop chira ma ¢6 phén chia 16i bang muc trong d6 16i nha va 151 cudn duoc
chra ¢6 thé quay duoc, phan thanh phia truéc & phia trude hop chira bang muc theo
huéng lip, va phan thanh ngoai vi ma kéo dai ra phia sau hop chira bang muc theo huéng
1ap tir phan ria ngoai vi clia phan thanh phia truéc, trong do,

phén 1ip dau nhiét ma dau nhiét duoc lap vao d6 khi hop chira bing muc dugc
lép Vao phén lép hop chira dugce b tri trén vo hop chtra,

phén chira 161 bang muc dugc b6 tri & mot phia ctia v6 hop chtra theo hudng doc,
va phﬁn lép dau nhiét duoc bd tri & phia con lai cua vo hdp chira theo huéng doc,

trong vé hop chua,

phan ép thir nhat, phan ép thit hai, va phan ép thit ba dugc tao ra & phan ria ngoai
vi clia phan chira 161 bang muc khi nhin tir phia truéc theo huéng lap, phan ép thi nhét,
phan ép th hai, va phin ép thir ba dugc ép boi phan nho ép thit nhét, phan nhd ép thix
hai, va phan nh ép thtt ba, twong tng, khi hop chira bang muc dugc lap dat trong phan
1ip hop chira va nip phan lap duoc dong,

phén ép tht hai dugc tao & phia ddi dién phan ép thir nhét qua 15i nha khi nhin tir
phia truée theo hudng lap, va

phan ép thi ba dugc tao & phia d6i dién phéan ép thu nhat qua 18i cudn khi nhin
tir phia trudc theo hudng lap.

2. Hop chira bang muc theo diém 1, trong do:
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phén ép thir nhét va phén ép thi hai dugc tao ra sao cho dudng tudng tuwong phia
nha ndi phén ép thir nhit va phin ép thi hai véi nhau chong 1én 181 nha khi nhin tir phia
truge theo hudng lap, va

phén ép thir nhit va phan ép thir ba dugc tao ra sao cho dudng tudng tuong phia
cudn ndi phan ép thu nhit va phén ép thir ba véi nhau chong 1én 16i cudn khi nhin tir

phia truée theo huéng lap.
3. Hop chira bang muyc theo diém 1 hodc 2, trong do:

phén bi 16m cia thanh ngoai vi thir nhAt ma 1a ranh cua phan thanh ngoai vi, phan
bi 16m ctia thanh ngoai vi thtt hai ma 1a ranh ciia phan thanh ngoai vi, va phan bi 16m
cta thanh ngoai vi thir ba ma 1a ranh cua phan thanh ngoai vi dugc tao ra & phan ria
ngoai vi ciia phan chira 16i bang muc khi nhin tr phia trude ctia hop chira bang muc theo
huéng 18p, phan bi 16m cta thanh ngoai vi thir nhét, phan bi 16m cla thanh ngoai vi thir
hai, va phan bi 16m cua thanh ngoai vi thtt ba dugc bb tri ¢ vi tri twong Gmg v6i phan
nho ép thir nhét, vi tri twong tng v6i phan nho ép thit hai, va vi tri twong ung véi phan
nho ép thit ba, twong tng, khi hop chira bang muc duoc lap dat trong phan 1ap hop chira

va nap phan lip dugc dong.
4. Hop chira bang muc theo diém 3, trong do:

it nhit mot trong sb phan ép thi nhét, phin ép tht hai, va phan ép tht ba dugc
tao & trén bé mat vé phia sau theo huéng 1ip ctia phéan bi 16m cua thanh ngoai vi thir
nhit twong ung v6i phan nho ép thir nhét, trén bé mit vé phia sau theo huéng lap cta
phan bi 16m cua thanh ngoai vi thit hai twong ng véi phan nho ép thtr hai, va trén bé
mat vé phia sau theo huéng lap ctia phan bi 16m ctia thanh ngoai vi thit ba twong tng
v6i phan nho ép thit ba.
5. HOop chura bang muc theo diém 3, trong do:

nip phan lip duoc tao ra sao cho ¢ thé quay quanh dau trén mot phia clia n6
theo hudng thir nhét,

phﬁn ¢ép thir nhét duoc tao ra & ph?ln bi 16m cua thanh ngoai vi thur nhét duoc dat
& mot phia cia vé hop chura theo huéng thir nhét khi hop chira bang muc duge lap dat

trong phan lap hop chira, va
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phan bi 16m cua thanh ngoai vi thir nhit ma tai d6 phan ép thit nhat dugc b6 tri
dugc tao ra & hinh dang ma c¢6 mot phia dai hon so véi phia con lai theo hudng thir nhét

khi nhin tir phia trude theo huéng lap.
6. Hop chtra bang muc theo diém 4, trong do:

nap phan lip dugc tao ra sao cho c6 thé quay quanh dau trén mot phia cua n6

theo hudng thir nhét,

phén ép thi nhét dugc tao ra & phan bi 16m ctia thanh ngoai vi thi nhat dugc dat
& mot phia ctia vo hop chira theo huéng thir nhét khi hop chira bang muc duoc lap dat

trong phan lap hdp chta, va

phﬁn bi 1dm cia thanh ngoai vi thit nhét ma tai d6 phén ¢ép th nhét dugc b tri
dugc tao ra ¢ hinh dang ma ¢6 mot phia dai hon so véi phia con lai theo hudng thir nhét

khi nhin tir phia trudc theo hudng lap.

7. Thiét bi in trong d6 hdp chira bang muc gdm 13i nha thir hai trong d6 bang myc thu
hai dugc cudn, 161 cudn thir hai ma cudn bang muc thi hai dugce nap tir 18i nha thir hai,
va v hop chira co phan chira 16i bang myc trong d6 16i nha th hai va 18i cudn thir hai
duge chira c6 thé quay duge duoc 14p dat, vo hop chira duge tao ra voi phan ép thi nhét,
phan ép thi hai, va phan ép thix ba & phén ria ngoai vi clia phén chira 15i bang muc khi
dugc nhin tir phia trude cua hop chira bang muc theo hudng 1ap, phan ép tht hai being
duoc tao ra & phia ddi dién phin ép thir nhat qua 16i nha khi nhin tir phia truée theo
huéng lip, phan ép thir ba dugc tao ra & phia dbi dién phan ép thir nhét qua 15i cudn khi

nhin tir phia trugc theo hudng 1p, thiét bi in bao gdm:
phan ldp hop chira thit hai trong d6 hop chira bang muc dugc lap dat;

truc cudn thr hai duogc tao ra trong phén lép hop chira thir hai va dugce léng vao

151 cudn tht hai khi hop chira bang muc dugc lp dt trong phan 1ap hop chira thi hai;
nép phén lap ma mé va dong phan lip hop chira tht hai, va
dau nhiét duoc b6 tri trong phén lép hop chura, trong do:

phan 1ap dau nhiét ma dAu nhiét duoc lap vao do6 khi hop chira bang muc

duoc lép vao phﬁn lép hop chira dugc b tri trén vo hop chura,
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ph?m chira 161 bang muc duogc bd tri & mét phia ctia vo hdp chira theo hudng doc,

va phén lép d4u nhiét dugc bd tri & phia con lai ciia vo hop chira theo hudng doc,

phan nhd ép thi nht, phn nho ép thtt hai, va phan nho ép thir ba dugc tao ra
trén nip phan lip, phan nhd ép thir nhét, phan nho ép thit hai, va phan nho ép thit ba ép
phén ép thi nhét, phan ép th hai, va phan ép thit ba, twong ng, khi hdp chtra bang muc
duoc lip dit trong phan lip hop chira thi hai va nap phan lip duge déng.

8. Thiét bj in theo diém trong do thiét bi nay con bao gom:

phan ldp hop chira thir nhét trong d6 hop chtra bing chira bang thu nhét, bang

muc thir nhAt, va 151 cudn thi nhit ma cuén bang muc thir nhét duoc lép dat;

ving chdng chéo trong d6 mot phan cia phan 1ip hop chira thir nhit va mot phan

ctia phan lip hop chira thit hai chong 1én nhau, va

viing khong chdng chéo thir hai ma do la phia ngoai ving chéng chéo trong phan

1ap hop chira thir hai, trong do:

dau in va truc cudn tha nhét dugc léng vao 161 cudn thu nhét khi hop chira bang

duoc lip dit trong phan lip hop chira thu nhét duoc d& xut trong viing chong chéo, va
truc cudn thir hai dugc tao ra trong vung khong chdng chéo thir hai.
9. Thiét bi in theo diém 8, trong do6 thiét bi nay con bao gom:

vung khong chdng chéo thir nhéit ma dé 1a phia ngoai ving chdng chéo trong

phan lip hop chira thir nhét, trong do:

phén dan huéng biang ma dan bang thir hai dugc dua vao tir phia ngoai cla thiét

bi in dén dau in duoc 13p dat trong ving khong chdng chéo th nhat,
hép chira bang muc dugc lap dat trong phén lap hop chta tht hai, va

thiét bi in thuc hién qué trinh in trén bang th hai trong khi nap bang thir hai va

bang muc th hai.
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