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(57) Sang ché dé cap dén hé thdng chdi bén canh bao gém tay quay bén canh c6 kha ning
mo ra ngoai than chinh va déng vao trong than chinh va bd chdi bén canh duoc 1ip vao tay
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chdi bén canh bao gdm than ch01 bén canh, tay quay bén canh duogc ldp vao mat ddy cua
than chéi bén canh va dugc tao cau hinh de mo ra ngoai than chinh, bo chdi bén canh dugc
lap quay dugc vao tay quay bén canh, can duoc tao cdu hinh dé quay cung voi tay quay
bén canh, cam duogc tao cAu hinh dé quay bé‘mg cach nhan luc dan dong tr dong co dan
dong, va bd phan dan hdi ndi can va cam dé quay can nho lye dan hdi cua bd phan dan hdi.
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Linh vye k§ thuit dwoc dé cap

Séng ché d& cap dén hé théng chdi bén canh bao gdm tay quay bén canh co kha
ning mé ra ngoai thin chinh va dong vao trong than chinh vabo choi bén canh duoc lap

vao tay quay bén canh, robot hiit bui va phwong phéap diéu khién robot hut bui.
Tinh trang k¥ thuit ciia sang ché

Robot hiit byi 1a thiét bi ty di chuyén nhd chirc ning di chuyén ty dong dé 1am sach
phong hodc nhitng chd twong tw bing cach hut cic vat ngoai, nhu bui ban, trén san nha
ma khong cin dén su can thiép cta ngudi ding. Robot hat bui do tim khoéng cach dén
chudng ngai vét, nhu dd dac, cac vat dung vin phong, tuong vach hodc cac loai trong tu
khac, xuét hién trong khu vuc can hit bui bing cich sir dung bd cam bién khoang cach,
va thay dbi huéng di chuyén bing cich din dong c6 chon loc cho déng co c6 banh xe 1&

trdi va ddng co c6 banh xe r& phai d€ thuc hién viéc lam sach khu vuc can hit buyi.

Robot hiit bui ¢6 bd chdi dé quét va thu gom buyi bin. Nhim ting dién tich hit bui,
robot hut bui con c6 hé théng chdi bén canh.

AN 13

Céc tir “bao gom”, “gdm c6”, “gdm” hodc “c6” dugc sir dung trong sang ché (ke ca
trong phan yéu cau bao hd) dugc hicu la dung de bi€u thi sy cé mit cua cac dau hiéu, tri
s0, budc hodc bo phén dugc néu, nhung khong loai trir sy ¢ mét cia mot hodc nhicu dau

hiéu, tri s0, budc hodc bd phan khac, hodc dang két hgp cta cac loai néu trén.

Phin mé ta vé tinh trang ky thuat cta sang ché trén day c6 d& cap dén céc tai licu,
luan an, tu liéu, thiét bi, vat phém va cac dang khac dugc dung dé giai thich vé pham vi
cua sang ché. Piéu nay khong dugc coi 1a sy thira nhén hay su goiy réng bat ctr tai lidu
nao duogc dé cap déu da duogc cong bd, d3 duoc biét dén hodc thudc vé kién thic chung
thong thuong & Uc hoic mdt qudc gia bt ky khac cho dén ngdy wu tién cia gidi phap

duoc yéu cau bao hd trong sang ché nay.
Ban chét k§ thuit ciia sing ché

Theo khia canh ctia mdt hodc nhiéu phwong an thyc hién sdng che, sang ché dé xuat
hé théng chdi bén canh bao gém tay quay bén canh dugc tao cau hinh dé md ra ngoai

than chinh va déng vao trong than chinh va bd chdi bén canh dugc l&p vao tay quay bén
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canh, va c6 kha niang phong tranh khong dé cho bod chdi bén canh bi hu hong do vudng

phai chuéng ngai vat.

Theo khia canh cua mdt hodc nhiéu phuong 4n thyc hién séng ché, sang ché d& xuit
robot hut bui bao gdm than chinh dé loai b6 buyi ban trén san khi di chuyén trén san, va it
nhit mot hé théng chdi bén canh dugc ché tao & than chinh dé ting dién tich hat byi trén
san. Hé théng chéi bén canh bao gbm than chdi bén canh dé 1am xuét hién hé théng chdi
bén canh, tay quay bén canh dugc lip vao mit ddy cua thin chdi bén canh va dugc tao
cAu hinh d& md ra ngoai than chinh, b chéi bén canh dugc ldp quay duge vao tay quay
bén canh, cin dugc ndi voi tay quay bén canh va dugc tao cAu hinh dé quay cung véi tay
quay bén canh, cam dugc tao céu hinh d& quay bang cach nhén luc din dong tir dong co
din dong, va bd phdn dan hdi néi cin va cam dé quay cin nho lyc dan hdi ciia bd phén
dan hoi.

Than chdi bén canh c6 thé dugc ché tao ¢6 16 xuyén, dé chén truc qua d6. Tryc dugc
chén qua 16 xuyén c6 thé xuyén qua than chdi bén canh va can dé ndi cac bd phan ndy véi

nhau.
Thén chdi bén canh c6 thé dugc ché tao c6 ranh & gan 16 xuyén.

CAn c6 thé dugc ché tao co chdt d4n huéng, va chét dan hudéng co thé di chuyén doc

theo ranh khi cAn quay.

Khi cam quay nh& dong co dan dong, thi chét din hudng c6 thé di chuyén doc theo
ranh theo hudng thr nhét nhd luc dan hdi ctia bd phan dan hdi, va tay quay bén canh c6

thé dugc mé ra ngoai than chinh.

Néu tac dung ngoai lyc theo hudng d& déng tay quay bén canh vao trong than chinh
khi dang & trang thai dugc mé ra ngoai than chinh, thi chét din huéng c6 thé di chuyén
doc theo ranh theo hudéng thir hai ngugc v6i hudng thir nhét. Néu khong con ngoai luc tac
dung, thi chbt din hudng c6 thé di chuyén doc theo ranh theo hudng thi nhét nho lye dan
hdi cta bo phan dan hoi, va tay quay bén canh co thé duogc phuc hoi vé trang thai dugc
m& ra ngodi than chinh.

Néu tac dung ngoai luc theo hudng d8 md tay quay bén canh ra ngoai than chinh

khi dang & trang thai dugc gilt ¢ bén trong than chinh, thi chét din hudng co thé di
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chuyén doc theo rinh theo huéng thir nhét. Néu khong con ngoai lyc tac dung, thi chét
din hudng c6 thé di chuyén doc theo rdnh theo hudng thir hai ngugc véi huéng thir nhét
nho luc dan hdi ciia bd phan dan hdi, va tay quay bén canh c6 th8 dwoc phuc hdi vé trang
thai dugc gitt & bén trong than chinh.

Cin c6 thé dugc ché tao c6 bd phan khoa duge tao cAu hinh dué6i dang diu nhé ra
ngoai can.

B0 phén khoda co thé dwoc tao cdu hinh dé méc vao cam & trang théi khi tay quay
bén canh dugc giit & bén trong than chinh. Mic du c6 ngoai lyc tac dung theo huéng dé
m& tay quay bén canh ra ngoai than chinh, nhung cin ¢6 thé bi chin khong duge quay do

bd phén khoa méc vao cam.
Chét din hudng c6 thé dugc ché tao lién khéi véi can.
Hé théng chdi bén canh ¢6 thé duoc 1p thdo lip duge vao mit day cua than chinh.

Théan chdi bén canh co thé dugce ché tao c6 16 ghép, va than chdi bén canh c6 thé
dugc ndi véi than chinh bang mdt bd phan ghép dugc chén qua 16 ghép va mit day cuia

than chinh.

Tay quay bén canh c6 thé dugc ché tao c6 truc dan dong dugc lép vao bod chdi bén
canh, va dong co din dong chdi bén canh dé cung cép luc din dong cho truc dan dong
1am quay truc dan dong.

Theo khia canh cua mot hodc nhiéu phuong an thyc hién séng ché, sang ché dé Xuét
hé théng chdi bén canh bao gém than chdi bén canh dugc ché tao co phﬁn khoang chira,
dong co din dong dugc chira bén trong phin khoang chira, cam duoc tao céu hinh dé
quay bing cach nhén lyc din dong tir dong co dan dong, cAn dugc ché tao quay dugc &
than chdi bén canh, b phin dan hdi ndi cam va cin va duogc tao cAu hinh dé quay can khi
bi kéo céng nho chuyén dong quay cta cam hodc ngoai lyc, tay quay bén canh dugc tao
c4u hinh sao cho dugc quay lién khéi v6i cin, va bd chdi bén canh dugc lip quay dugc

vao tay quay bén canh.

Tay quay bén canh va cin c6 thé duoc lép cb dinh twong doi vao hai dau ctia mot

truc dugc chén qua than chdi bén canh.

Néu tac dung ngoai lyc, thi tay quay bén canh c6 thé quay theo hudéng thi nhit. Néu
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khéng con ngoai lyc tac dung, thi tay quay bén canh c6 thé quay theo huéng thtr hai

ngugc vai hudng thir nhét va c6 thé tré vé vi tri ban dau.

Cin c6 thé duogc ché tao c6 bd phan khoa dugc tao cAu hinh duéi dang déu nho ra
ngoai cn.

Néu dong co din dong khong dugc kich hoat va cam khong quay, thi chuyén dong

quay ciia cin va tay quay bén canh c6 the bi chén do bo phan khoa méc vao cam.

Thén chdi bén canh c6 thé dugc ché tao c6 rinh, va can co thé dugc ché tao ¢ chot.

din huéng dugce tao cAu hinh sao cho dugc dan huéng bang ranh.

Tay quay bén canh co thé dugc gidi han quay theo it nhét mdt huéng boi chidu dai

cua ranh.

Theo khia canh ciia mdt hodc nhiéu phuong an thyc hién sang ché, sang ché d& xuét
robot hut bui bao gém than chinh dé loai b6 bui bén trén san khi di chuyén trén san, than
chdi bén canh dugc dit trong than chinh va co phén khoang chira, dong co dan dong
dugc chura bén trong phén khoang chira, cam dugc tao c4u hinh d& quay bang cach nhﬁn
Iyc din dong tir ddng co dan dong, bd phén 4n dugc 1&p vao cam va duogc tao cau hinh dé
di chuyén lién khéi v6i cam, tay quay bén canh dugc tao cAu hinh d& mé& ra ngoai than
chinh hodc déng vao trong than chinh nho chuyén dong quay ciia cam, bd didu khién dé
didu khién hoat dong cua dong co din dong, va b cam bién dugc lip vao than chdi bén
canh va dugc tao cAu hinh dé phat hién xem tay quay bén canh da dong hoan toan vao

trong than chinh hay chua.

Bo cam bién c6 thé c6 cong tic, va khi tay quay bén canh dong hoan toan vao trong
than chinh, thi bd phan 4n c6 thé 4n vao cong tic.

Néu bd phén 4n 4n vao cong tac, thi bd cam bién c6 thé truyén dén bd didu khién
thong tin cho biét ring tay quay bén canh da dong hoan toan vao trong thén chinh.

Bo diéu khién c6 thé luu trit s6 bude dinh trude ctia dong co din dong hoat dong dé
mé hodc dong tay quay bén canh.

Khi tay quay bén canh dong vao trong than chinh, néu cong tic khong dugc 4n sau
khi dong co din dong da quay dén s6 bude dinh trude, thi bd didu khién c6 thé x4c dinh

ring tay quay bén canh bi vudng phai chudng ngai vat.
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Theo khia canh ciia mot hodc nhiéu phuong an thyc hién sang ché, sang ché d& xuét
phuong phap didu khién robot hat bui bao gdm céc budc didu khién dong co dan dong dé
quay tay quay bén canh sao cho tay quay bén canh déng vao trong than chinh, xac dinh
xem dong co din dong da dugc didu khién dén s6 budc dinh trudc hay chua, xac dinh
xem cOng tic c6 duge 4n bang tay quay bén canh hay khong, x4c dinh xem da hét thoi
gian chd hay chua khi dong co din dong & trang thai khong kich hoat, didu khién dong co
din dong dé quay tay quay bén canh sao cho tay quay bén canh dong vao trong than

chinh, va xac dinh xem cdng téc c6 dugc an hay khong.

Budc xac dinh xem cong tic c¢6 dugc 4n bing tay quay bén canh hay khong c6 thé
bao gdm budce xac dinh rdng tay quay bén canh di dong hoan toan vao trong than chinh
khi phat hién thdy cong tic dugc 4n bing tay quay bén canh, va két thiic thao tac dong tay
quay bén canh.

Budc x4c dinh xem d3 hét théi gian cho hay chua khi dong co din dong & trang thai
khong dugc kich hoat co thé bao gdm budc loai bé chuéng ngai vat vudng vao tay quay
bén canh bang cach cho robot hit bui chuyén ddng quay hodc tinh tién trong khoang thoi
gian cho.

Budc diéu khién dong co dan dong @& quay tay quay bén canh sao cho tay quay bén
canh dong vio trong than chinh va budc xac dinh xem cong téc c6 dugc 4n hay khong c6

thé duogc thuc hién 13p lai cho dén khi phét hién théy cong tac khong duge 4n.

Theo khia canh cua mc}t hoac nhiéu phuong an thyc hién sang ché, sang ché d& xuét
phuong phép diéu khién robot hut bui bao gdm cac budc didu khién dong co dn dong dé
quay tay quay bén canh sao cho tay quay bén canh dugc md ra ngoai than chinh, xac dinh
xem dong co din dong da dugc didu khién dén s budc dinh trudc hay chua, va dung

didu khién dong co dan dong.

Nhu d3 dugc mo ta trén day, vi tay quay bén canh c6 bd chdi bén canh c6 thé dugce
mé ra ngoai than chinh, nén dién tich hat bui co thé dwgc mé rong. Ngoai ra, bd chdi bén
canh c6 thé dugc phong trdnh hu hong do vuéng phai chuéng ngai vat bén ngoai va bi
mé cudng bic va khong mong mubn vi chuéng ngai vat bén ngoai khi dang & trang thai
dugce gitt & bén trong than chinh. Hon nira, hiéu qua cua viéc xac dinh xem tay quay bén

canh di dong hoan toan vao trong than chinh hay chua c6 thé phong tranh dugc 16i van
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hanh vi thao tic déng tay quay bén canh bi dimg lai trude khi tay quay bén canh déng

hoan toan vao trong than chinh.

Theo khia canh cia mgt hodc nhiéu phuong 4n thyc hién sang ché, sang ché dé xuét
phuong phép didu khién robot hit bui bao gdm cac budc didu khién dong co din dong
quay truc dong co dé quay tay quay bén canh sao cho tay quay bén canh dugc dong vao
trong than chinh ctia robot hat bui; x4c dinh xem dong co din dong da dugc didu khién
dén sb budc dinh truéc hay chua theo hudng d dong tay quay bén canh vao trong thén
chinh cia robot hit bui; dimg didu khién dong co dan dong sau khi dong co dan dong da
duoc diéu khién dén sb budc dinh trude; xac dinh xem cong thc c6 dugc 4n hay khong;
khi cong tic khong dugc 4n, x4c dinh xem thoi gian cho dé hét hay chua; khi cong tic
khong dugc 4n va thoi gian cho da hét, didu khién dong co din dong dé quay truc dong
co v6i gbe quay don vi dinh trude theo huéng dé dong tay quay bén canh; va dirng quay

truc dong co khi phat hién thdy cong téc duogc 4n.

Theo khia canh cua mot hodc nhiéu phuong an thyc hién sang ché, sang ché & xuét
phuong phap didu khin robot hiit bui bao gdm céc budce didu khién dong co dan dong dé
quay tay quay bén canh sao cho tay quay bén canh dong vao trong than chinh; xac dinh
xem dong co dan dong da duoc didu khién dén sb budc dinh trude hay chua; xdc dinh
xem cdng tic c¢6 dugce 4n bang tay quay bén canh hay khong sau khi dong co din dong da
dugc diéu khién dén s6 budce dinh trude; xac dinh xem da hét thoi gian chd hay chua khi
dong co din dong ¢ trang thai khong kich hoat; diéu khién dong co din dong dé quay tay
quay bén canh sao cho tay quay bén canh dong vao trong than chinh khi cong tic khong
dugc 4n va thoi gian cho dé hét; va dirng quay tay quay bén canh khi phat hién thiy cong
tac dugc an.

Theo khia canh ctia mot hodc nhiéu phuong én thyc hién sang ché, sang ché d& xuit
hé théng chdi bén canh bao gdm tay quay bén canh dugc tao cAu hinh dé mo ra ngoai
than chinh va déng vio trong than chinh va bd chdi bén canh duge lip vao tay quay bén
canh, va c6 kha ning phong tranh khong dé cho bd chdi bén canh bi hu hong do vuong
phai chuéng ngai vat.

Theo khia canh ctiia mot hodc nhiéu phuong an thyc hién sang ché, sang ché d& xuit

robot hiit bui ¢6 kha nang quét va thu gom bui bin & cac goc san bang bd chdi bén canh
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dugc mé ra ngoai than chinh va déng tay quay bén canh vao trong thin chinh theo céch
an toan, va phuong phap didu khién robot hut buyi.
MBS ta viin tit cac hinh vé

Fig.1a va Fig.1b la c4c hinh v& phdi canh thé hién robot hut bui theo phuong an
thuc hi€n sang ché;

Fig.2a va Fig.2b 14 céac hinh chiéu tir duéi 1én thé hién robot hut bui theo phuong an
thuc hién sang ché;

Fig.3 12 hinh vé& thé hién hé thdng chéi bén canh cita robot hut bui theo phuong an
thuc hién sang ché;

Fig.4 1a hinh v€ phéi canh thé hién hé thdng chdi bén canh theo phuong an thuc
hién séng ché;

Fig.5 1a hinh v& phéi canh thé hién cac chi tiét roi ciia hé théng chdi bén canh theo
phuong an thyc hién sang ché;

Fig.6 13 hinh v& thé hién hé théng chdi bén canh d& duge mo ndp theo phuong 4n
thuc hi€n sang ché;

Fig.7 dén Fig.10 1a c4c hinh v& thé hién hoat dong cua hé théng chdi bén canh theo
phuong an thyc hién sang ché;

Fig.11 12 hinh v& phdi canh thé hién céc chi tit roi ctia hé théng chdi bén canh theo
phuong an thyc hién sang ché;

Fig.12 1a hinh v& thé hién hé théng chéi bén canh da dugc mé nép theo phuong 4n
thyc hién sang ché;

Fig.13 dén Fig.15 1a cac hinh v& thé hién hoat dong ctia h¢ thdng chdi bén canh theo
phuong an thye hién sang ché;

Fig.16 14 hinh v€ thé hién trang thai khoa cua hé théng chdi bén canh theo phuong
an thuc hién sang ché;

Fig.17 12 hinh v& thé hién hé thong chdi bén canh vai tay quay bén canh duge mo ra

ngoai than chinh theo phuong an thuc hién sang ché;
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Fig.18 1 hinh v& thé hién hé théng chdi bén canh véi tay quay bén canh dugc gitt &

bén trong than chinh theo phuong 4n thyc hién sang ché;

Fig.19 13 Iru d6 thé hién phuong phéap diéu khién thao tdc mé& tay quay bén canh

theo phwong 4n thuc hién sang ché; va

Fig.20 1a luu dd thé hién phuong phép didu khién thao tac dong tay quay bén canh

theo phuong 4n thuc hién sing ché.
M6 ta chi tiét sang ché

Cac phuong an thyc hién sang ché s& dugc mo ta chi tiét dusi ddy, cac phuong én
lam vi du nay dugc thé hién trén cac hinh v& kém theo, trong do s6 chi din giéng nhau

biéu thi cac bo phin giong nhau trén cdc hinh v&.

Fig.1a va Fig.Ib Ia cac hinh v& phéi canh thé hién robot hut bui theo phuong an
thuc hién sang ché, Fig.2a va Fig.2b l1a c4c hinh chiéu tir duéi 1én thé hién robot hit buyi
theo phuong an thyc hién sang ché, va Fig.3 1a hinh v& thé hién hé théng chdi bén canh

cuia robot hit bui theo phuong an thyc hién sang ché.

Nhu duoc thé hién trén cac hinh v& tir Fig.1a dén Fig.3, robot hut bui 1 theo phwong
4n thuc hién sang ché bao gf)m thin chinh 2, bd nguén 3, hé théng banh xe din dong 4,

banh xe 5, bd chdi chinh 6 va hé théng chdi bén canh 10.

B6 ngudn 3 cung cip ning lugng dan dong dé din dong cho than chinh 2. B§ ngudn
3 bao gdm c quy dugc ndi dién véi cac thiét bi din dong @& cung cAp ning lugng dan
dong cho cac thiét bi dan dong nay dé din dong cho than chinh 2 va céc bd phén 14p vao
than chinh 2. Ac quy c6 thd dwoc tao cAu hinh dudi dang dc quy thir cip hoic nap lai
duogc. Néu than chinh 2 dugc ndi voi dé sac (khdng duge thé hién trén hinh v&) sau khi

hut bui, thi dc quy c6 thé duoc nap lai trén dé sac.

Hé théng banh xe din dong 4 co thé dugc ché tao v6i hai hé théng nam & mit day
ciia than chinh 2 va duge bd tri ddi xtng & khu vuc trung tm bén trai va khu vyc trung
tdm bén phai gén canh cta than chinh 2. H¢ thdng banh xe din dong 4 c6 banh xe dan
dong 40 cho phép than chinh 2 chuyén dong tién 10i va quay trong khi dang hut byi. Hé
thdng banh xe din dong 4 co thé dugc ché tao & dang modun sao cho dugc 14p thao lip

duoc vao mit ddy cta than chinh 2. Vi vAy, néu banh xe din dong 40 cén stra chita hodc
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thay thé do hw hong hodc Iy do khac, thi chi cin thdo h¢ thong banh xe din dong 4 ra
khéi mit ddy ctia than chinh 2 dé stra chira hoge thay thé ma khong phai thao than chinh
2. H¢ théng banh xe din dong 4 c6 thé duoc lip vao mit ddy cta thin chinh 2 sir dung co

ché cai bang méc, co ché cai bang vit, co ché cai chat khit hodc cac co ché khac.

Trén co s& hudng di chuyén, banh xe 5 dugc lip vao khu vuc phia trudc gin canh
bén clia mit day cia than chinh 2. Banh xe 5 cho phép thén chinh 2 gilt & tu thé 6n dinh.
Banh xe 5 ¢6 thé dugc ché tao 1idn khéi vé6i hé thdng banh xe dan dong 4 thanh mot hé

théng nhét thé.

Bo chdi chinh 6 dugc lép vao céng hut 62 duge tao ra & mit day cia than chinh 2.
B6 chéi chinh 6 bao gdm chdi chinh 60 va truc lan 61. Chdi chinh 60 dugc bd tri & mat
ngodi cta tryc lan 61. Khi truc lan 61 quay, chbi chinh 60 quét bui bén trén san va cudn
bui ban vao cbng hut 62. Truc ldn 61 ¢6 thé duoc tao cAu hinh dudi dang than cing, tuy
nhién, sang ché khong chi gioi han & chu hinh nay. Chéi chinh 60 c6 thé dwogc ché tao

bing nhiéu vt liéu khac nhau c6 tinh dan hoi.

Mic du khong duoc thé hién trén hinh v&, nhung thiét bi hut dugc bd tri & cong hut
62 dé t;c.lo ra luc hat. Bui ban dugc hut vao cdng hut 62 dua dén thiét bi thu gom bui bén

(khong dugc thé hién trén hinh v8).

Céc bd cam bién 20 va 21 c6 thé dugc ldp vao than chinh 2. Cc b cam bién 20 va
21 c6 thé 12 bd cam bién tiém can 20 va bo cam bién thm nhin 21. Néu robot hat by 1 di
chuyén tuy y khong c6 hanh trinh di chuyén dinh trude trong hé théng hut bui khong c6
ban dd, thi robot hut bui 1 ¢ thé di chuyén trén khu vuc cin hut bui bing cach sir dung
bd cam bién tiém cén 20. Néu robot hut bui 1 di chuyén theo hanh trinh di chuyén dinh
tru6e trong hé thong hit bui c6 ban dd, thi bd cam bién tdm nhin 21 6 thé thu thong tin
vi tri ctia robot hut bui 1 va tao ra ban d6. BO cam bién tAm nhin 21 13 mot phuong an
lam vi du cho hé théng cam bién vi tri, va hé théng cam bién vi tri c6 thé duoc thuc hién
v6i nhidu loai bo cam bién khac nhau.

B phan hién thi 22 c6 thé dwoc b6 tri & mot phin trén than chinh 2. B phén hién
thi 22 co thé hién thi céc trang thai cia robot hut bui 1, nhu dc quy dugc nap day hay
chura, thiét bi thu gom bui ban d4 chura ddy bl,ii ban hay chura, robot hit bui 1 dang ¢ ché

d6 hiit bui hay & ché dd nghi, va céc trang thai khac.
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Heé théng chdi bén canh 10 c6 thé dugc ché tao & dang mddun sao cho duoc lip thao
lép dugc vao mit day cta than chinh 2. Vi vay, néu hé théng chdi bén canh 10 cin stra
chita hoiic thay thé do hu héng hoic ly do khéc, thi chi can thdo hé théng chbi bén canh
10 ra khoi than chinh 2 dé stra chita hodc thay thé ma khong phai théo than chinh 2. Hé
théng chdi bén canh 10 c6 thé duoc 1&p vao mit day cua than chinh 2 sir dyng co ché cai
bé“lng méc, co ché cai bang vit, co ché cai chit khit hodc cac co ché khac. Hé théng chéi
bén canh 10 c6 thé dugc ché tao c6 hai hogc nhiéu hon hai hé théng riéng biét duoc b tri

sao cho gifta chung c6 mdt khoang cach nhét dinh & mit day cia théan chinh 2.

Hé thdéng chdi bén canh 10 c6 tay quay bén canh 13 va bd chdi bén canh 14. B
chdi bén canh 14 c6 thé duge 1ip vao tay quay bén canh 13. Tay quay bén canh 13 ¢co thé
duge tao cdu hinh dé mo ra ngoai than chinh 2 va dong vao trong than chinh 2. Bb chdi
bén canh 14 bao gdm tryc quay 140 va chdi bén canh 141. Chdi bén canh 141 quay quanh
truc quay 140, va quét bui bén trén san duva dén céng hat 62, khi robot hat bui 1 di

chuyén trén san.
Cau tao ciia h¢ thong chdi bén canh 10 s& duge md ta dudi day.

Fig.4 1a hinh vé phdi canh thé hién hé théng chdi bén canh theo phuong én thyc
hién sang ché, Fig.5 1a hinh v& phdi canh thé hién cac chi tibt roi ciia hé thong chédi bén
canh theo phuong an thuc hién sang ché, va Fig.6 1a hinh v& thé hién hé théng chbi bén

canh di dugc md& nép theo phuong an thyc hién sang ché.

Dua vao cac hinh v& tur Fig.4 dén Fig.6, hé théng chdi bén canh 10 theo phuong an
thuc hién sang ché bao gE“)m than chdi bén canh 11, nép 12, tay quay bén canh 13 va bo
choi bén canh 14. Than chdi bén canh 11 ¢ phin mé ra & mit trén cia no, phén ndy c6
thd dugc ddy bing nép 12. Tay quay bén canh 13 co thé dugc lip vao thén chdi bén canh

11, va bd chdi bén canh 14 ¢6 thé dugc l&p vao tay quay bén canh 13.

Than chdi bén canh 11 duge ché tao c6 phéan khoang chira 110, phén khoang chira
nay chira dong co din dong tay quay bén canh 180 ¢ trong d6. Cam 15, cin 16 va b
phén dan hdi 17 dugc lap vao than chdi bén canh 11. Cam 15, can 16 va by phan dan hdi

17 ¢6 thé duoc dit trong phﬁn khoang chua 110 cua thén chdi bén canh 11.

Cam 15 dugc ndi véi dong co din dong tay quay bén canh 180. Dong co dan dong
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tay quay bén canh 180 ¢6 thé cung cip luc din dong cho cam 15, va cam 15 ¢6 thé quay

theo chiéu kim dong ho hodc nguoc chidu kim ddng hd.

Cin 16 dugc 14p vao than chéi bén canh 11, va duge ché tao c6 15 160 dé truc 19
xuyén qua d6. Thin chéi bén canh 11 dugc ché tao c6 16 xuyén 113 twong tng véi 16 160
& can 16. Do truc 19 duoc xuyén qua 18 160 va 16 xuyén 113, nén cin 16 c6 thé dugc lip

quay dugc vao than chdi bén canh 11.

Cin 16 ¢6 thé duoc ché tao ¢6 chdt din huéng 162. Cin 16 c6 thé duge ché tao c6
15 chen chét din huéng 161 dé chdt din huéng 162 duge chén vao trong do. Chét dan
hudng 162 dugce chén qua 15 cheén chdt dan hudéng 161 kéo dai xubng phia dudi mit ddy

ctia cn 16. Chdt din hudng 162 co6 thé duoc ché tao 1idn khéi v6i can 16.

Than chdi bén canh 11 ¢ thé dugc ché tao c6 ranh 111. Chét din huéng 162 dugc
chén qua rdnh 111, va di chuyén doc theo ranh 111. Ranh 111 dugc b tri & gan 16 xuyén
113 sao cho chét din hudng 162 duge chén qua ranh 111 ¢ thé di chuyén doc theo ranh
111 khi cAn 16 quay quanh truc 19. Ban kinh quay cia tay quay bén canh 13 c6 thé duge
thiét 1ap theo chidu dai cta rinh 111. Nghia 13, tay quay bén canh 13 c6 thé duoc gi6i han

quay theo it nhit mot huéng boi do dai cua ranh 111.

L3 ghép 112 dugc ché tao & mot phan trén than chdi bén canh 11. Than chdi bén
canh 11 ¢c6 thé duogc ndi vé6i than chinh 2 bing mdt by phan ghép (khong duge thé hién
trén hinh v&) dugc chén qua 16 ghép 112 va than chinh 2. Cu thé 13, phan ghép dugc ché
tao c6 ren, dé cho bd phén ghép duge vén dn khép vai ren ndy, dugc tao ra & mat day cla
than chinh 2. BO phan ghép dugc cheén qua ca 16 ghép 112 & thin chdi bén canh 11 1an
phan ghép & than chinh 2, dé ghép hé théng chdi bén canh 10 v6i mdt day cua than chinh
2. Viéc ghép gitta than chdi bén canh 11 va than chinh 2 khong chi gidi han & chu hinh
nay, va co thé duoc thue hién bing nhiéu phwong phap khac, nhu moc cai hodc loai
twong tw. Hé théng choi bén canh 10 c6 thé duoc tach ra khéi than chinh 2 bang cach chi
cin thio bd phan ghép ghép thén chdi bén canh 11 v&i than chinh 2 hodc thao méc cai

ctia than chdi bén canh 11, ma khong can phai théo thén chinh 2.

Tay quay bén canh 13 dugc 1ip vao mat day cla théan chbi bén ca_mh 11. Tay quay
bén canh 13 c6 than tay quay bén canh 130 va nip tay quay bén canh 131. BO chéi bén
canh 14 duoc 14p vao mat day cua thiin tay quay bén canh 130.
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Thén tay quay bén canh 130 va ndp tay quay bén canh 131 duge ché tao c6 céc 16
132 va 133 tuong tng, céc 18 ndy duge bd tri twong ng véi nhau. Truc 19 ¢6 thé duge
chén qua 18 132 & than tay quay bén canh 130 va 16 133 & nép tay quay bén canh 131. Do
d6, truc 19 c6 thé xuyén qua cac 10 132 va 133 & tay quay bén canh 13, 16 xuyén 113 &
than chdi bén canh 11, v 15 160 & cn 16. Truc 19 c6 thé duge gan ¢b dinh vao tay quay
bén canh 13 va cn 16 sao cho tay quay bén canh 13 va cAn 16 c6 thé di chuyén lién khéi.
Vi duy, truc 19 ¢c6 thé dugc ché tao ¢ ren & mit bén phia ngodi cua tryc nay, va cac 16 132
va 133 & tay quay bén canh 13 hogc 18 160 & cn 16 c6 the duge ché tao c6 ren & mit bén
phia trong ctia chung, dé cho ren ctia truc 19 ¢6 thé duge van an khép véi ren cia cac 16.
Theo cach khac, hai dau ctia tryc 19 c6 thé dugc gitt cd dinh bing mot b phan ghép.

Nho d6, can 16 va tay quay bén canh 13 ¢6 thé di chuyén lién khéi.

B6 phan dan hdi 17 ndi gitta cam 15 va cin 16. Mot dau ctia b phén dan hdi 17
duge ndi véi mot phén cam 15, va ddu kia ctia bd phén dan hdi 17 duge ndi v6i mot phﬁn
cAn 16. Theo sy chuyén dong clia cam 15 va tay quay bén canh 13, b phén dan héi 17
cung cép lwc dan hdi cho cin 16. B0 phén dan hdi 17 c6 thé bi kéo cing nho chuyén dong
quay cua cam 15 hodc chuyén ddng quay cua tay quay bén canh 13 nh& ngoai luc tac
dung 1én tay quay bén canh 13. Néu khong con ngoai luc tac dung 1én tay quay bén canh
13, thi tay quay bén canh 13 co6 thé trd vé vi tri ban dau ciia né nho lyc phuc hdi dan hoi
ctia bd phan dan hdi 17. Hoat dong nay s& dugc mo ta chi tiét dudi day. Trén co so vi tri
ctia 15 160 & can 16, bd phan dan hdi 17 duge nbi voi phén phia bén nay cla can 16, va

chét din huéng 162 duge ndi v6i phan phia bén kia cia cin 16.

o}

B chdi bén canh 14 bao gdm phin ldp choi bén canh 140 va chdi bén canh 141.
Chéi bén canh 141 co thé duqc'ché tao véi nhiéu chdi riéng biét dugc lip vao phé‘m lap
chdi bén canh 140. Phén lép chdi bén canh 140 dugc ché tao ¢6 16 chén truc dan dong
142.

Than tay quay bén canh 130 dugc ché tao c6 16 134 tuong Ung vdi 15 chén truc dan
dong 142 & phén 1ip chdi bén canh 140. Tryc din dong 143 dugc chén qua 16 134 & thén
tay quay bén canh 130 va 156 chén truc din dong 142 & phan 14p chdi bén canh 140. Truc
din dong 143 duogc ché tao c6 ren & mit chu vi ngoai bén dudi cua nb, va 16 chén truc

din dong 142 dugc ché tao c6 ren & mit bén phia trong ctia n6 sao cho ren cua truc dan
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dong 143 co thé duoc vin an khop ring véi ren ciia 16 chén truc dan dong 142.

Phin banh ring ¢6 thé dugc ché tao & phan bén trén cla tryc d4n dong 143. Dong
co dan dong chdi bén canh 181 co thé dugc dit trong than tay quay bén canh 130. Phin
banh ring dugc ché tao & truc din dong 143 c6 thé in khép véi dong co din dong chdi
bén canh 181. Truc din dong 143 c6 thé quay theo sy din dong cua dong co dan dong
chdi bén canh 181. Do d6, bd chdi bén canh 14 ¢6 thé quay theo dong co dan dong chdi
bén canh 181.

Hoat ddng cuia hé théng chdi bén canh 10 theo phuong an thuc hién sang ché s&

dugc mo ta dudi day.

Fig.7 dén Fig.10 la cac hinh v& thé hién hoat dong ciia hé¢ théng chdi bén canh theo

phuong 4n thuc hién sang ché.

Fig.7 12 hinh v& thé hién h¢ théng chdi bén canh 10 & trang thi ban dau, khi d6
dong co din dong 180 khong duoc kich hoat va tay quay bén canh 13 khong c6 ngoai luc
tac dung vao. Néu dong co dan dong 180 dugc didu khién va cam 15 quay theo chiéu kim
ddng hd (theo hudng A), thi khodng cach giita phin cén 16 va phén cam 15, noi ma hai
dAu ctia bo phan dan hdi 17 14n lugt dwoc ndi vao do, ting 1én, va do d6 b phan dan héi
17 bi kéo cing. Nho Iyc phuc hdi dan hdi ciia bd phan dan hdi 17, nhu dugc thé hién trén
Fig.8, phin cAn 16 d6i dién v6i bd phan dan hoi 17 quay theo chiéu kim ddng hd (theo
huéng B) quanh truc 19. Chét dan huéng 162 nim & phan dbi dién cua cAn 16 di chuyén
doc theo ranh 111 trong than chdi bén canh 11. Khi cin 16 quay theo chidu kim dbng hd,
thi tay quay bén canh 13 ndi v6i can 16 ciing quay theo chidu kim ddng ho (theo hudéng B)
va dugc mé ra ngoai than chinh 2. Khi chdt din huéng 162 di chuyén dén mot du cla
rinh 111, thi chuyén déng quay ciia tay quay bén canh 13 dirng lai va bo phan dan hdi 17

dugc phuc hdi vé trang thai ban dau.

Do d6, tay quay bén canh 13 ¢o thé dugc md ra ngoai than chinh 2 nh dong co dan
dong 180. Khi tay quay bén canh 13 & trang thai md, thi bd chbi bén canh 14 quay va
quét bui b4n quanh than chinh 2 hodc thu gom bui ban & cac goc san v& phia céng hut 62.

Nhu dugc thé hién trén Fig.9, néu ngoai lyc do va cham véi chuong ngai vat tac

dung 1én tay quay bén canh 13 theo hudng C khi tay quay bén canh 13 dang ¢ trang thai
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md nhd dong co din dong 180, thi tay quay bén canh 13 quay ngugc chidu kim ddng hd
(theo hudéng D) va déftg vao trong than chinh 2. Khi tay quay bén canh 13 quay ngugc
chidu kim d6ng hd (theo huéng D), thi can 16 ciing quay nguoc chidu kim ddng hd (theo
hudng D) quanh tryc 19. Néu tay quay bén canh 13 d& dong hoan toan vao trong thén
chinh 2, thi chét din huéng 162 ¢6 %hé nim & du kia ctia rdnh 111. Luc ndy, khodng
céch gitra phan cAn 16 va phan cam 15, noi ma hai dau ctia bd phéan dan hdi 17 14n lugt
dugce nbi vao d6, ting 1én, va do d6 bd phan dan hdi 17 bi kéo cing. Néu khong con
ngoai lyc tic dung do va cham véi chuéng ngai vat, thi can 16 quay theo chidu kim dong
hd (theo huéng B) nhd luc phuc hdi dan hdi cua bd phan dan hdi 17. Khi cén 16 quay
theo chidu kim ddng hd (theo huéng B), thi tay quay bén canh 13 cling quay theo chidu
kim ddng hd (theo hudng B), va dugc phuc hdi vé trang thdi ban d4u va dugc md ra

ﬁgoa‘ti than chinh 2 thém l4n nita.

Khi & trang thai ban dAu duoc thé hién trén Fig.7, néu ngoai lyc tac dung lén tay
quay bén canh 13 theo huéng E lam cho tay quay bén canh 13 dugc md ra ngoai than
chinh 2 theo cich khong mong mudn, thi tay quay bén canh 13 quay theo chiéu kim dong

hd (theo huéng B). Khi tay quay bén canh 13 quay theo chidu kim ddng hd (theo hudéng
| B), thi can 16 cling quay theo chidu kim ddng hd (theo hudng B). Chét din huéng 162 &
trén cin 16 co thé chuyén dong dén mot d4u cta rinh 111 doc theo ranh nay. Luc do,
khoang cach gitta phan can 16 va phin cam 15, noi ma hai dau cta bo phan dan héi 17
lan luot duge ndi vao @0, tang 1én, va do d6 bo phén dan hdi 17 bi kéo cing. Néu khong
con ngoai lyc tac dung theo hudéng E, thi can 16 quay nguoc chiéu kim ddng hd (theo
hudng D) nho luc phuc‘Z hdi dan hdi ciia bo phéan dan hdi 17. Khi cin 16 quay ngugc chiéu
kim ddng hd (theo hudng D), thi tay quay bén canh 13 cling quay ngugc chiéu kim ddng
hd (theo huéng D), va dong vao trong thin chinh 2. Nh& d6, tay quay bén canh 13 ¢ thé
dugc phuc hdi vé trang théi ban dau.

Nhu di duoc mo ta trén day, mic du bi vuéng phai chuéng ngai vét, nhung tay
quay bén canh 13 c6 thd tr& vé vi tri ban du ciia né nho luc dan hdi ciia bd phan dan héi

17 ngay khi khong con ngoai lyc tac dung.

Fig.11 13 hinh v& phéi canh thé hién cac chi tiét roi ctia hé théng chdi bén canh theo

phuong an thyc hién sang ché, va Fig.12 1a hinh v& thé hién hé théng chdi bén canh da
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dugc md nip theo phuong an thyc hién sang ché.

Duya vao Fig.11 va Fig.12, hé théng chdi bén canh 10 theo phwong 4n thyc hién
sang ché bao gbm than chdi bén canh 11, nép 12, tay quay bén canh 13 va bd chdi bén
canh 14. Than chdi bén canh 11 ¢6 ph?m md ra & mit trén cla no, phén nay co thé duoc
day bang nép 12. Tay quay bén canh 13 c6 thé dugc lap vao than chdi bén canh 11, va bd

chdi bén canh 14 c6 thé dugce lip vao tay quay bén canh 13.

Than chdi bén canh 11 dugc ché tao c6 phan khoang chira 110, phén khoang chtra
ndy chira dong co dan dong tay quay bén canh 180 ¢ trong d6. Cam 15, can 16 va bd
phan dan hdi 17 dugc 1dp vao thén choi bén canh 11. Cam 15, cin 16 va bd phan dan hoi

17 ¢6 thé duoc dat trong phan khoang chira 110 cta than chdi bén canh 11.

Chu tao cta than chéi bén canh 11, nip 12, tay quay bén canh 13 va bd chdi bén
canh 14 c6 thé gidng nhu trong hé théng chdi bén canh 10 theo phuong an thuc hi€n sang
ché. CAu tao ciia can 16 trong hé théng chdi bén canh 10 theo phuong an thuc hién sang
ché s& dugc mo ta chi tiét dudi day.

Cén 16 theo phuong an thyc hién sang ché c6 thé duge ché tao 1idn khéi vé6i chdt
dn huéng 162. Chdt din hudng 162 c6 thé nhd ra khoi mit day cua cAn 16. Tuong ty
nhu phuong 4n thit nhét, chét ddn huéng 162 cb thé duoc ché tao riéng biét va duge ndi
v6i cén 16.

Cin 16 c6 thé dugc ché tao c6 bd phan khoa 163. Bo phén khod 163 ¢6 thé dugc tao
chu hinh du6i dang dau nhd ra ngoai cAn 16. Khi tay quay bén canh 13 duoc gitt & bén
trong than chinh 2, by phén khoa 163 c6 thé mic vao mot phé“m cam 15. Chirng nao ma
dong co dan dong 180 khong duge kich hoat va cam 15 khong quay khi ¢ trang thai ban
dAu, thi bd phan khoé 163 van mdc vio cam 15. Vi by phan kho4 163 mic vao mdt phan
cam 15 khi tay quay bén canh 13 & trang thai ban diu dugc gilt & bén trong thén chinh 2,
nén cin 16 c6 thé khéng quay mdc di c6 ngoai luc tac dung. Do d6, tay quay bén canh 13

duoc gift ¢ trang thai ban d3u chir khong dwge mé ra ngoai thén chinh 2.

Hoat dong ctia hé¢ théng chdi bén canh 10 theo phuong 4n thuc hién sang ché s&
dugc mo ta dudi day.

Fig.13 dén Fig.15 1a cac hinh v& thé hién hoat dong cla hé théng chdi bén canh theo
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phuong 4n thuc hién sang ché, va Fig.16 1 hinh v& thé hién trang thai khod cta hé théng

chdi bén canh theo phuong an thyc hién séng ché.

Fig.13 1a hinh v& thé hién h¢ théng choi bén canh 10 & trang thai ban dau, khi d6
dong co din dong 180 khong dwgc kich hoat va tay quay bén canh 13 khong c6 ngoai luc
tac dung vao. Theo phuong 4n nay, trang thai ma chét din huéng 162 nim & d4u kia cia

rinh dugc goi 1a trang thai ban dau.

Néu dong co din dong 180 dugc diéu khién va cam 15 quay ngugc chidu kim ddng
hd (theo hudng F), thi Rhoang céach giita phin cn 16 va phén cam 15, noi ma hai déu cla
bo phan dan hdi 17 14n lugt duge néi vao do, ting 1én, va do d6 bd phan dan hdi 17 bi
kéo cing. Nho lyc phuc hdi dan hdi cia by phén dan hdi 17, nhu dugc thé hién trén
Fig.14, phn cAn 16 dbi dién véi bo phan dan hdi 17 quay theo chiéu kim ddng hd (theo
huéng B) quanh truc 19. Chét dan huéng 162 ¢ trén can 16 di chuyén doc theo rénh 111
trong than chdi bén canh 11. Khi can 16 quay theo chidu kim ddng hd, thi tay quay bén
canh 13 ndi v6i can 16 cling quay theo chidu kim ddng hd (theo huéng B) va dugc md ra
ngoai thin chinh 2. Khi chdt dan huéng 162 di chuyén dén mot dAu ctia rénh 111, chuyén
ddng quay ctia tay quay bén canh 13 ding lai. Luc ndy, khoang céch giita phén can 16 va
phﬁn cam 15, noi ma hai d4u cta bd phan dan hdi 17 14n lugt duogc ndi vao 6, gidm
xubng bang khodng cach & trang thai ban déau, va bd phan dan hdi 17 dugc phyc hoi vé

trang thai ban dau.

Do d6, tay quay bén canh 13 co thé duoc md ra ngoai than chinh 2 nh& dong co dan
dong 180. O trang thai nay, b chdi bén canh 14 quay va quét bui ban quanh thén chinh 2

hodc thu gom bui ban & cac goc san v& phia cong hit 62.

Nhu duge thé hién trén Fig.14, néu ngoai lyc do va cham v6i chudng ngai vét tac
dung 1én tay quay bén canh 13 theo huéng G khi tay quay bén canh 13 dang & trang thai
mé nho dong co din dong 180, thi tay quay bén canh 13 quay nguogc chidu kim ddng hd
(theo huéng D) va dong vao trong than chinh 2. Khi tay quay bén canh 13 quay nguqc
chidu kim ddng hd (theo hyong D), thi cén 16 cling quay ngugc chiéu kim ddng hd (theo
huéng D) quanh truc 19. Khi tay quay bén canh 13 d4 dong hoan toan vao trong than
chinh 2, thi chét din huéng 162 ¢6 thé nim & dau kia cta rdnh 111. Lic nay, khoang

cach gitra phén cin 16 va phan cam 15, noi ma hai d4u cta bd phan dan hdi 17 lan luot
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dugc nbi vao do, ting 1én, va do d6 bd phan dan hdi 17 bi kéo cing. Néu khong con
ngoai lyc tac dung theo huéng G do va cham véi chuéng ngai vét, thi can 16 quay theo
chidu kim ddng hd (theo huéng B) nhd Iyc phuc hdi dan hdi ciia b phan dan hoi 17. Khi
can 16 quay theo chiéu kim ddng hd (theo huéng B), thi tay quay bén canh 13 ciing quay
theo chiéu kim déng hd (theo huéng B), va dugc phuc hdi vé trang thai ban déu va duge

m& ra ngoai thin chinh 2 thém 14n nita.

Nhu duoc thé hién trén Fig.13 va Fig.16, mic du c6 ngoai lyc tac dung 1€n tay quay
bén canh 13 theo huéng F khi tay quay bén canh 13 & trang thai ban déu dugce gilt & bén
trong than chinh 2, nhung can 16 bi khoa va khong quay dugc. Do d6, tay quay bén canh

13 bi chiin khong cho m& ra ngoai than chinh 2 nho ngoai lyc theo hudng F.

Cu thé 13, khi & trang thai ban d4u, b phan khod 163 nhd ra ngoai cin 16 méc vao
mdt phdn cam 15. Chimng nao ma dong co din dong 180 khong dugc kich hoat va cam 15
khong quay, thi cam 15 van méc vao bd phan khod 163. Cam 15 van tiép xtic v6i mit
trong cia by phan khod 163, dé ngin khong cho can 16 quay theo chiu kim ddng hd
(theo hudng B) khi chét dan huéng 162 di chuyén dén mot dAu cia ranh 111 tir dAu kia
cua ranh 111. Do d6, khi & trang thai ban dau, tay quay bén canh 13 c6 thé khong duoc

mé ra ngoai than chinh 2 méc du co ngoai lyc theo huéng F.

Nhu ¢4 dugc mo ta trén day, hé théng chdi bén canh theo mét hodc nhiéu phuong
an thuc hi€n sang ché va robot hut bui c6 hé théng chdi bén canh nay c6 thé c6 kha ning
mé tay quay bén canh ¢6 bd chéi bén canh ra ngoai va vi vay tang dién tich hut bui. Hon
nita, tay quay bén canh co thé dugc phong tranh hu héng do chuéng ngai vat. Ngoai ra,
khi tay quay bén canh & trang thai ban dAu duge giit & bén trong than chinh, thi tay quay
bén canh c6 thé duoc ngan khong cho mé ra ngoai than chinh theo cach khong mong
mudn mic di c6 ngoai lyc tic dung 1én tay quay bén canh. Hon nita, vi hé théng chdi bén
canh dugc ché tao theo modun, nén néu bo chdi bén canh hogc tay quay bén canh cin sira
chita hoic thay thé do hu héng, thi chi can thao hé thong chdi bén canh ra khéi than chinh
2 stra chita hodc thay thé ma khong phai théo than chinh.

Fig.17 1a hinh v& thé hién hé théng chdi bén canh véi tay quay bén canh dugc mé ra
ngoai than chinh, va Fig.18 1a hinh vé& thé hién hé thng chdi bén canh véi tay quay bén

canh dugc gilt & bén trong than chinh.
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Dua vao Fig.17 va Fig.18, hé théng chéi bén canh 10 c6 thé duge ché tao c6 bd
phan 4n 150 ¢6 thé quay cuing véi cam 15. Néu cam 15 quay nh& dong co din dong 180,
thi bd phan &n 150 ¢6 thé quay 1ién khdi véi cam 15. Vi dy, bd phan 4n 150 c6 thé duge
gin ¢ dinh vao cam 15 hodc ¢6 thé dwoc ché tao 1ién khdi véi cam 15 bang phuong phéap
dac ap luc. Do d6, khi cam 15 quay nho dong co dan dong 180, thi cam 15 va bd phéan 4n
150 ¢6 thé quay ciing nhau. Néu cam 15 quay theo huéng A nh¢ dong co din dong 180,
thi tay quay bén canh 13 c6 thé déng vao trong than chinh 2. Lic ndy, by phan 4n 150

quay cung v6i cam 15 theo hudng A.

Hé théng chbi bén canh 10 co thé con bao gdm bd cam bién 183 ¢ cong tic 182
duge tao cAu hinh sao cho dwgc 4n bing bd phén 4n 150. Néu cam 15 va bd phén 4n 150
quay ciing nhau va tay quay bén canh 13 da dong hoan toan vao trong thén chinh 2, thi bd
phan 4n 150 ¢6 thé 4n vao cong tic 182. Nghia 13, khi dong co din dong 180 & trang thai
ban diu khong dugc kich hoat va tay quay bén canh 13 khong c6 ngoai lyc tdc dung vao,

thi bd phan 4n 150 ludn 4n vao cong tic 182.

Néu bo phan 4n 150 4n vao cong tic 182, thi dong dién chay qua b cam bién 183.
Néu dong dién chay qua bd cam bién 183, thi bd cam bien 183 c6 thé phat hién dugc ring
tay quay bén canh 13 dd dong hoan toan vao trong than chinh 2. Nghia la, néu bo phan An
150 4n vao cong tac 182, thi by cam bién 183 c6 thé phat hién duge ring tay quay bén
canh 13 d4 dong hoan toan vao trong than chinh 2. B cam bién 183 truyén dén bd diéu
khién (khong duge thé hién trén hinh v&) thong tin phét hién duoc cho biét ring tay quay

bén canh 13 d3 déng hoan toan vao trong thén chinh 2.

Khi tay quay bén canh 13 quay nho dong co din dong 180 va dugc mé ra ngoai
thén chinh 2, thi bd phan 4n 150 dugc tach ra khéi cong tic 182. Néu cam 15 quay theo
huéng A nho dong co din dong 180 va tay quay bén canh 13 da dong hoan toan vao
trong than chinh 2, thi b phéan 4n 150 4n vao cong tic 182. Néu cong tic 182 dugc an,
thi dong dién chay qua bd cam bién 183, va bd cam bién 183 truyén dén bd dibu khién
(khdng dugc thé hién trén hinh v&) thong tin phét hién dugc cho biét ring tay quay bén

canh 13 da d6ng hoan toan vao trong than chinh 2.

Phuong phép didu khién thao tac mé va dong tay quay bén canh 13 s& dugc md ta

dudi day.
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Fig.19 1a luu dd thé hién phuong phap diéu khién thao tdc mé tay quay bén canh

theo phuong &n thuc hién sang ché.

Dua vao Fig.19, dé quay tay quay bén canh 13 va mé& n6 ra ngoai than chinh 2, b}
didu khién (khong dugc thé hién trén hinh v&) diéu khién dong co din dong 180 & budc
S1. B didu khién didu khién dong co din dong 180 dé quay cam 15 theo huéng A. Vi

cam 15 quay theo huéng A, nén tay quay bén canh 13 quay dé mo ra ngoai than chinh 2.

Néu tay quay bén canh 13 quay dé mé ra ngoai than chinh 2, thi bd didu khién xac
dinh xem dong co din dong 180 da dugc diu khién dén sb budc dinh trudc hay chua &
bude S2. Do d6, bd diu khién co thé xac dinh xem tay quay bén canh 13 d& quay dén
gbc quay dich dinh truéc hay chua.

Goc quay dich co thé 1a goc gitra duong néi truc 19 va diu ciia tay quay bén canh
13 c4ch xa tryc 19 khi tay quay bén canh 13 & trang thai ban d3u va dudng ndi truc 19 va
dAu cua tay quay bén canh 13 cach xa truc 19 khi tay quay bén canh 13 quay dé mé hoan
toan ra ngoai than chinh 2. Tuy theo hinh dang cla than chinh 2, hinh dang cta hé théng
chdi bén canh 10 hogic hinh dang cua tay quay bén canh 13, c6 thé dinh trudc goc quay

dich ma & d6 tay quay bén canh 13 dugc mé hoan toan.

bong co din dong 180 co thé duoc tao cu hinh dudi dang dong co hoat dong theo
budc, truc dong co ctia nd quay déu véi goc quay don vi trén mdi budc. Goc quay don vi
trén mdi bude co thé thay doi tuy theo sb xung truyén dén dong co din dong 180. Péi véi
dong co hoat dong theo bude c6 kha ning quay v6i mdi 14n 13 200 xung, thi truc cla
dong co din dong 180 quay vdi gbc quay don vi bang 1,8d0 trén mdi bude
(360 d6/200 xung). Vi véy, goc quay cia dong co din dong 180 co thé dugc didu chinh

theo sé xung truyén dén dong co dan dong.

Pé quay tay quay bén canh 13 dén goc quay dich, thi sb budc dinh trude cho
chuyén dong quay cia tryc dong co dan dong 180 co thé dugc lwu trit trong bd diéu khién.
Vi du, géc quay dich dinh trude bing 100 ¢ ma tay quay bén canh 13 phai quay dén d6
thi m6i mé hoan toan va sd budc dinh truée cho chuyén dong quay 100 d6 cua tay quay
bén canh 13 c6 thé dugc luu trlt trong bd didu khién. D& mé tay quay bén canh 13, bd |
didu khién phai quay truc dong co cua dong co din dong 180 dén sb budc di dugc luu trit

trong bd diéu khién. Néu dong co din dong 180 quay dén sb budc di duoc luu trit, thi tay
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quay bén canh 13 quay dén goc quay dich va dugc mé ra ngoai than chinh 2. Cam 15 co

thé quay tuong ung véi chuyén dong quay cua truc dong co.

Khi da hoan thanh viéc quay dong co din dong 180 theo mdi bude, xac dinh xem
truc dong co cia dong co dan dong 180 da quay dén sb bude dinh trude hay chua. Nghia
13, m3i khi dong co dan dong 180 quay dugc mot goc quay don vi, bd didu khién phai
xac dinh xem dong co din dong 180 da dugc didu khién dén sb budc dinh trude hay

chua.

Néu truc dong co cua dong co dan dong 180 di quay dén sb budc dinh trudce va tay
quay bén canh 13 da quay dén goc quay dich dinh trude, thi bd didu khién dimg quay tay
quay bén canh 13 & bude S3. Nghia 1a, néu dong co dan dong 180 da quay dén sb budc
dinh trudc dé quay tay quay bén canh 13 dén goc quay dich, thi bd didu khién ding quay
tay quay bén canh 13 bang cach dimg quay dong co dan dong 180. Nho do, tay quay bén

canh 13 duge mé ra ngoai than chinh 2.

Fig.20 14 Iuyu db thé hién phwong phap didu khién thao tac dong tay quay bén canh

theo phuong 4n thue hién séng ché.

Dua vao Fig.20, d& quay tay quay bén canh 13 va dong tay quay bén canh vao trong
than chinh 2, bd didu khién (khong duoc thé hién trén hinh v&) quay truc dong co cla
déng co din dong 180 & buée S10. Bo diu khién didu khién dong co din dong 180 dé
quay cam 15 theo huéng B. Vi cam 15 quay theo huéng B, nén tay quay bén canh 13
quay dé déng vao trong than chinh 2.

Bo diéu khién xac dinh xem truc dong co cua dong co din dong 180 di quay dén sb
budc dinh trude hay chua & bude S20. Vi truc dong co cua dong co din dong 180 quay
dén s6 bude dinh trudc khi tay quay bén canh 13 dugc m& ra ngoai than chinh 2, nén tryc
dong co cling phai quay dén ding sb budc do khi tay quay bén canh 13 dong vao trong
than chinh 2. Khi tay quay bén canh 13 dong vao trong than chinh 2, truc ddng co quay
theo hudng ngugc v6i hudng quay khi tay quay bén canh 13 duge mé ra ngoai than chinh
2. Mbi khi truc dong co quay duge mot goc quay don vi, thi bo diéu khién phai x4c dinh

xem truc ddng co ciia dong co dan dong 180 da quay dén sb bude dinh trude hay chua.

Néu xac dinh thdy truc dong co clia dong co din dong 180 chua quay dén sb budc
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dinh trude, thi bd didu khién van tip tuc didu khién dong co dan dong 180. Nghta I3, néu
xac dinh théy truc déng co cua dong co din dong 180 chua quay dén s6 budc dinh trude,
thi bo diéu khién tiép tuc quay dong co dan dong 180 thém mdt goc quay don vi nita, va
lai x4c dinh xem truc dong co cla dong co dan dong 180 da quay dén sb budc dinh trude
hay chua. Néu xé4c dinh thiy truc dong co cia dong co din dong 180 dad quay dén sb
bude dinh trudc, thi by didu khién dung kich hoat dong co din dong 180 dé dung quay

truc dong co & budce S30.

Néu dimg quay truc dong co, thi bd didu khién x4ac dinh xem cdng tic 182 c6 duoc
4n hay khong & budc S40. Néu cong tic 182 dugc 4n, thi bo cam bién 183 biét ring tay
quay bén canh 13 d3 déng hoan toan vao trong than chinh 2. Bo cam bién 183 truyén dén
bo diéu khién thong tin phat hi¢n duge cho biét ring tay quay bén canh 13 da dong hoan
toan vao trong than chinh 2. Néu bd diéu khién thu duge thong tin cho biét ring cong tic
182 dugc 4n, thi bd diéu khién dimg quay truc dong co va két thic thao tac dong tay quay
bén canh 13.

Néu phat hién thdy cong thc 182 khong dugc 4n, thi c6 thé xac dinh dugc ring tay
quay bén canh 13 chua déng hoan toan vao trong than chinh 2. Nghia 13, c6 thé xac dinh
duge ring tay quay bén canh 13 chua dong hoan toan vao trong than chinh 2 do vuong

phai chudng ngai vat bén ngoai.

B didu khién x4c dinh xem da hét thoi gian chd hay chua khi dong co dan dong
180 & trang thai khong dugc kich hoat ¢ bude $50. O day, thoi gian chd duge xdc dinh la
thoi gian can thiét dé loai bd chudng ngai vt bén ngoai vuong vao tay quay bén canh 13.
Thoi gian chd ¢6 thé duge dinh truée va lwu trit trong bo didu khién. Vi dy, thoi gian cho
c6 thé duge dinh trude 1a 30 gidy. Néu phat hién thiy cong tic 182 khong dugc 4n, thi b
didu khién xdc dinh xem da hét thoi gian cho 1 30 gidy hay chua. Nguoi ding c6 thé loai
b6 chudéng ngai vat vudng vao tay quay bén canh 13 trong khoang thoi gian cho. Robot
hut bui 1 cling ¢6 thé loai bé chuéng ngai vat ngan khong cho dong tay quay bén canh 13
trong khoang thoi gian chd bang mot thao tac cu thé. Vi dy, khi tay quay bén canh 13
khong thé dong hoan toan vao trong than chinh 2, thi robot huat bui 1 ¢6 thé thyuc hién
chuyén dong quay hodc chuyén dong tinh tién trong khoang thoi gian chd, dé nho @6

tranh chuéng ngai vat ngin khong cho dong tay quay bén canh 13.
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Khi déng co din dong 180 & trang thai khong dugc kich hoat, néu thoi gian cho da
hét, thi bd didu khién didu khién dong co din dong 180 va quay truc dong co véi goc
quay don vi dinh trudc theo hudng dé déng tay quay bén canh 13 & bude S60. Néu truc
dong co da quay véi goc quay don vi do, thi bo didu khién xé4c dinh xem cong tic 182 c6
duoc 4n hay khong & bude S70. Néu phat hién thdy cong téc 182 khong duoc 4n, thi bd
didu khién didu khién dong co din dong 180 va tiép tuc quay truc dong co thém mot goc
quay don vi nita. Néu phat hién thdy cong tic 182 dugc 4n, thi b cam bién 183 truyén
dén bo didu khién thong tin cho biét ring tay quay bén canh 13 d déng hoan toan vao
trong thin chinh 2 va cong tic 182 dugc 4n, va bd didu khién két thic thao tic dong tay

quay bén canh 13.

Sau khi thoi gian cho da hét, néu cong tic 182 khong duoc 4n mic di dong co dan
dong 180 da quay dén sb budce dinh trude, thi co thé ting thém thoi gian cho. Néu nguoi
diing loai bd chudng ngai vat hodc robot hut bui 1 loai bd chudng ngai vat bing mot thao
tc cu thé trong khoang thdi gian chd, thi bd diéu khién 6 thé diéu khién dong co dan

dong 180 cho dén khi cong tic 182 dugc an.

Dua vao phin md ta trén dy c6 th8 thiy ro rang 13, tay quay bén canh 13 c6 bd chdi
bén canh 14 dugc md ra ngoai than chinh 2, va lam sach cac goc va khoang khong gitra
cac chudng ngai vat. BO chdi bén canh duge phong tranh hu héng do vuéng phéi chudng
ngai vit bén ngoai va bi md cudng birc va khong mong mudn vi chuéng ngai vat bén
ngoai khi dang & trang thai dugc gilt & bén trong than chinh 2. Ngoai ra, tay quay bén
canh 13 c6 thé déng vao trong than chinh 2, va c6 thé phat hién dugc tay quay bén canh
13 da dong hoan toan hay chua dya vao viéc cong tic 182 ¢6 dugc 4n hay khong. Khi tay
quay bén canh 13 khong thd déng hoan toan vao trong than chinh 2 do vuong phai
chudng ngai vat, thi ngudi ding ¢ thé loai b chudng ngai vat hodc robot hut bui 1 ¢6
thé loai bé chudng ngai vét ngin khong cho dong tay quay bén canh 13 bing cach
chuyén dong quay hodc tinh tién trong khoang thoi gian chd. Nho do, tay quay bén canh

13 ¢6 thé déng hoan toan vao trong than chinh 2 theo cach an toan.

Mic du mot s phuong 4n thyc hién sang ché duoc thé hién trén cac hinh v& va
dugc mo ta trong sang ché, nhung ngudi co hiéu biét trung binh vé linh vuc ky thuat

twong tng phai hiéu ring cac phuohg an thay ddi c6 thé dugc tim ra dya trén cac phuong
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an dugc mo ta trong sang ché ma van khong bi coi l1a vuogt ra ngoai nguyén ly clua sang
che, pham vi cua sang ché dugc xac dinh dya vao cac diém yéu cau bao hd va cac

phuong an tuong duong véi cac diem yéu cau bao ho.
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YEU CAU BAO HO
1. Robot hut bui bao gdm:

than chinh dé loai bo bui ban trén san khi di chuyén trén san; va

it nhat mot hé thdng chdi bén canh duoc ché tao ¢ than chinh dé tang dién tich hat

bui trén san,
trong d6 it nhdt mot hé théng chdi bén canh bao gdm:
than chdi bén canh;

tay quay bén canh dwoc ldp vao mit day cta than chdi bén canh va dugc tao cdu

hinh dé mé ra ngoai than chinh;
bd chdi bén canh dugc lap quay dugc vao tay quay bén canh;

can dugc ndi voi tay quay bén canh va dugce tao cau hinh dé quay cung véi tay quay

bén canh;

cam duogc tao cdu hinh dé quay bang cach nhan luc din déng tir dong co din dong;

va

bd phén dan hoi noi can va cam de quay can nho luc dan hoi cia bd phan dan hoi.
2. Robot hut bui theo diém 1, trong d6 than choi bén canh duge ché tao co 16 xuyén, dé
chen truc qua do,

va trong d6 truc duge chén qua 16 xuyén xuyén qua thin chdi bén canh va can dé

ndi cac bd phdn nay véi nhau.

3. Robot hit bui theo diém 2, trong d6 than chdi bén canh duoc ché tao ¢ ranh & gf?m 16

xuyen.

4. Robot hut bui theo diém 3, trong do can duoc ché tao ¢ chdt dan hudéng va trong do

chét ddn hudng di chuyén doc theo ranh khi can quay.

5. Robot hat bui theo diém 4, trong d6 khi cam quay nhd dong co dan dong, chét dan
hudng di chuyén doc theo ranh theo hudng thi nhit nho luc dan hdi ciia bo phan dan hdi,

va tay quay bén canh dugc mé ra ngoai than chinh.
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6. Robot hit bui theo diém 5, trong d6 néu tac dung ngoai luc theo hudng dé dong tay
quay bén canh vao trong than chinh khi dang ¢ trang thai dugc md ra ngoai than chinh,
thi chdt din hudng di chuyén doc theo ranh theo hudng thir hai nguoc véi hudng thir nhét,
va néu khong con ngoai luc tac dung, thi chdt ddn huéng di chuyén doc theo ranh theo
hudng thu nhét nho luc dan hoi cia bo phan dan hdi, va tay quay bén canh dugc phuc hoi

v¢ trang thai dugc mdé ra ngoai than chinh.

7. Robot hit bui theo diém bat ky trong sb cac diém tir 4 dén 6, trong d6 néu tac dung
ngoai luc theo huéng dé mo tay quay bén canh ra ngoai than chinh khi dang & trang théi
dugc gitt & bén trong than chinh, thi chdt ddn hudng di chuyén doc theo ranh theo huéng

thir nhat, va

néu khon g con ngoai luc tac dung, thi chdt dan hudng di chuyén doc theo ranh theo
hudng th hai ngugc v6i hudng thi nhét nho luc dan hdi cua bo phan dan hoi, va tay

quay bén canh duoc phuc hdi vé trang thai dugc giit & bén trong than chinh.

8. Robot hat bui theo diém bat ky trong sb cac diém tir 4 dén 7, trong do can duoc ché tao

c6 bd phan khoa dugc tao ciu hinh dudi dang dau nho ra ngoai can.
9. Robot hut bui theo diém 8, trong d6 bo phan khoa dugc tao cAu hinh dé méc vao cam &
trang thai khi tay quay bén canh dugc gilt & bén trong than chinh,

va mic du ¢6 ngoai luc tic dung theo hudéng dé ma tay quay bén canh ra ngoai than

chinh, nhung can bi chin khong cho quay do bd phan khoa mic vao cam.

10. Robot hut bui theo diém bét ky trong s6 cac diém tir 4 dén 9, trong d6 chdt dan hudng

duoc ché tao lién khoi véi can.

11. Robot hut bui theo diém bét ky trong sé cic diém néu trén, trong d6 hé thong choi

bén canh duoc lép thao lép duoc vao mat day cta than chinh.

12. Robot hut bui theo diém 11, trong do théan chdi bén canh duoc ché tao co 16 ghép,

va frong d6 than choéi bén canh dugc ndi véi than chinh bang mot bo phan ghép

duoc chén qua 16 ghép va mit ddy ctia than chinh.
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13. Robot hut bui theo diém bit ky trong sé cac diém néu trén, trong do tay quay bén
canh dugc ché tao co truc dan dong dugc lép vao bo chdi bén canh, va dong co din dong

choi bén canh dé cung cip luc dan dong cho truc dan dong lam quay truc din dong.
14. Robot hiit bui theo diém bt ky trong sé cac diém néu trén, trong d6 robot hut bui nay
con bao gom:

bd cam bién dugc lép vao than chdi bén canh va duoc tao cdu hinh dé phat hién
xem tay quay bén canh da déng hoan toan vao trong than chinh hay chua.
15. Phuong phap diéu khién robot hit bui bao gdm cac budc:

didu khién dong co dan dong dé quay tay quay bén canh sao cho tay quay bén canh
déng vao trong than chinh;

xac dinh xem dong co dan dong da dugc didu khién dén s budc dinh trudc hay
chua;

xac dinh xem cong tic ¢ duge dn bang tay quay bén canh hay khong;

x4c dinh xem da hét thoi gian chd hay chua khi dong co din dong & trang thai

khong kich hoat;

diéu khién dong co din dong dé quay tay quay bén canh sao cho tay quay bén canh

dong vao trong than chinh; va

xac dinh xem cong tac c6 dugc an hay khong.
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Fig. 1a

Fig. 1b
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Fig. 2a

4
13 10
/ 14
190 141
i) ()
() L Of(c o R
° © (©) 4
R 3
©
e 4
O——7-= B
LG F ““
v
61 60 62

-29-



26642

Fig. 2b
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Fig. 3
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Fig. 5
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Fig. 6

Fig. 7
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Fig. 9
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Fig. 11
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Fig. 13
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Fig. 15
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Fig. 16

Fig. 17
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Fig. 18

Fig. 19
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