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Linh vure ki thuit sang ché dé cap
Sang ché dé cap dén may hat sita, cu thé hon 12 mady hut sira thong minh.
Tinh trang ky thuit ciia sing ché

Gén day, may hut sita dugc st dung rong rai khi kho c6 thé cho em bé bu truc tiép
stta me hodc dé du trit sita me. Thong thudng, may hit sita bao gdm phéu chup tiép xuc
v6i bau nguc, binh sita dé thu gom sita me, va bd din dong tao ra lyc dan dong dé thu
sita me, va may hit sita dugc phan loai thanh méy hut sita bang tay va may hut sfra tu

dong.

B0 din dong ctia may hut sita bang tay c6 dang cn bop tay hoic co chu trac tai
khi, va khi co cdu duge bop va khong dugc bop ldp di 1dp lai boi ban tay ngudi st dung
dé tao ra 4p suét chan khong. Két qua 13, sita me duoc hit ra do ap suat chan khong duoc
tao ra va sau d6 duoc luu trir trong binh stta. Tuy nhién, d cho phép bo din dong cta
méy hiit sita bing tay hoat déng, bd din dong can phai dugc bop va khong dugc bop lap
di 13p lai nhiéu lan bdi tay ngudi sir dung, do d6 gdy nén nhidu bét tién khi sir dung.
Ngoai ra, chirc ning méy hut sita ctia b dan dong khong that su tét, do d6 1am cho viéc

hut sita tré nén khé khin.

Mit khéc, by dan dong cua may hut sita tu dong bao gém dong co dién va may
bom, va mot trong cac bd dan dong thong thuong cia may hut stta tu dong duoc boc 10
trong bang giai phap hiru ich Han Quéc s6 20-0219781 c6 tén “may hit sita”. Méy hut
sita thong thuong bao gdm phan hut sita c6 6ng két ndi duoc b tri trén mot bén cla
mdy ht sita d& bao kin bau nguc, phan khép ndi dugce tao ra trén mat dudi cia may hat
sita theo cach dugc van chit véi binh sita, va van chéng chady nguoc duoc gén chit véi
16 x4 sita d4 hit duoc tao thanh dudi d4y cua khoang trng bén trong dugc phan ving
thanh hai khong gian bang vach ngin dé ngin sita me duge trit trong binh sifta chay
ngugc ra bén ngoai binh sita, bom hut chan khong dugc dau khép ndi qua 6ng két nbi
v6i 16 hut va xa dugce tao thanh trén mot mit ndi thong véi khoang tréng bén trong cua
phan hut sita theo cdch duoc tich ra theo chidu dai nhét dinh va duoc 1p vao dé thue
hién va gidi phéng bom hit chan khong dé 1am day khong khi trong khoang tréng bén
trong ctia phan hut sfta voi chu ky 1dp di 1ap lai nhét dinh d& hut stta dinh ky, va phuong
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tién dan dong pit tong thuc hién hat chan khong ctia bom hit chan khong.

Tinh trang clia cic giai phap k§ thuat hién c6 da dugc biét dén trong cac tai lidu

Sau.

Céng bd don qubc té s6 W02017139437 da boc 16 cac hé théng va phuong phap
dé hut sira tir bau nguc, trong dé stta dugc vit ra tir bAu nguc dudi tdc dung hut va sita

duge day ra tir co ciu bom sang binh sita duéi ap suit dwong.

Pon patent Hoa Ky s6 US2002193731 boc 16 may hut sita di dong, ranh tay va
than thién v4i ngudi st dung dé tao diéu kién thuan loi cho viéc cho con bu, két hop véi
v6 hinh vom ¢6 co cu dong co tro dong; chd phinh ra hinh mii ¢6 phin budng chira,
phan miéng va dau ra, phin budng chira dugc tao ra d& dit trén nim va cia bdu nguc dé

x4c dinh khoang chira gifta chd phinh ra va bau nguc.

Don patent Hoa Ky s6 US2008208116 boc 16 thiét bi hit sita me ranh tay va nho
gon duoc dit khép vao 4o nguc tiéu chudn hodic 40 nguc cho con bu hién ¢6 cia nguoi

me.

Tuy nhién, may hut sita thong thudng khéng cung cip cac phuong phap hit sira
khéc nhau theo nhu cdu ciia nguoi sir dung va ciing khong cung cip thong tin hut sita

chinh xac va hitu ich cho nguoi st dung.

Bén canh d6, méay hut sita thong thudng chi cung cap chirc ning hut sita, do d6
khong c¢6 céc chic ndng tuy chinh, nhu 13 diéu chinh nim v, ning nguc, va mat xa

nguc ma nguoi st dung can.
Bén chat ky thuit ciia sing ché

Theo d6, sang ché da dugc thuc hién khi xem xét cac van d& con tén tai néu trén
trong k¥ thuat da c6, va muyc dich ctia sang ché 13 dé xuit may hut sita thong minh véi
kha ning c6 ciu tric tich hop trong d6 bom hit sita dugc lip dit va cling c6 céu truc
tach roi trong d6 bom hut sita khong dugc 13p dit ¢ bén trong va duge cung cdp nhu 13
thiét bi hat sita tach roi, tir d6 tao ra cac tinh hudng hut sita twong tmg véi cac nhu ciu

cua nguoi st dung.

Muc dich khac ciia sang ché 1a d& xuét mdy hut sita thong minh c6 kha ning nhan
va diéu chinh théng tin trén d6 thong qua cai dit img dung trén thiét bi ddu cubi nguoi

dung, tir d6 cung cAp thong tin hit sita chinh x4c va hitu ich hon cho nguoi st dung.
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Muc dich khéic nita clia séng ché dé xuat may ning nguc va diéu chinh nim via cé
kha ning cho phép nguodi str dung lua chon diéu chinh phit hop theo nhu cau cia nguoi

st dung, nho d6 cung cap su dieu chinh theo yéu cau khac nhau.

Pé dat dugce cdc muyc dich néu trén, theo mot khia canh ctia sang ché, d& xuit may
ht sita thdng minh bao gém: budng hut duge gin véi bau nguc ciia ngudi me; diu khép
ndi duge ndi véi budng hat d& dan sira me duge hit bang 4p sudt hut sita va dugc lap
v6i binh dung sita; va phan hit sita duge 1ip v6i budng hut dé chira diu khép nbi va
mdy bom hut duge st dung dé tac dung ap suét hit sita dén budng hut va bd didu khidn

duogc st dung dé kiém soat cac hoat dong cia may bom hut bang cac 1énh di€u khién.

Theo sang ché, phan hit stta dugc tach roi khoi budng hut va diu khép nbi dé tao
thanh thiét bi hut sita kiéu tach rdi.

Theo sang ché, budng hut va dau khép nbi dugce tach roi khoi phan hiit sira dé tao
thanh binh thu gom sita riéng biét, va dau khép nbi nhan 4p sudt hat sita tir may bom
hit thong qua dng din khi truyén 4p sudt hut stta dén phin hut dé cho phép hit sita dé

thu sita dén binh thu gom sita.

Theo sang ché, dau khép ndi bao gdm: phin chéng chay nguoc dugce tao lién khbi
v6i phén 1ap véi dng din khi, va chi tiét dan hdi chéng chay nguoc (160, 261) duge chén

vio trong phan chdng chay nguoc.

Theo séang ché, phan hut sita con bao gém mo-dun truyén thong dugce sir dung dé
truyén thong tin hut sita va hoat dong ctia may hut sita dén thiét bi ddu cudi nguodi dung
va dé nhan c4c 1énh diéu khién tir thiét bi dAu cudi ngudi dung.

pé dat dugc cadc myc dich néu trén, theo khia canh khac ctia sing ché, dé xuit may
hut sita thong minh bao gdm: budng hut duoc gin v6i bau nguc cua ngudi me; may bom
hut tac dung ap sudt hut sita dén budng hut; dau khép ndi dugce ndi voi budng hut dé dan
sita dugc hit bang ap suat hut sira; bo didu khién dé diéu khién hoat ddng ciia may bom
hit bang cac lénh diéu khién; va phan nip chup dugc lip v6i budng hut @ chia may

bom hut, dau khép ndi, bo didu khién trong do.

Theo sang ché, mdy hut sita thong minh con bao gdm phén chéng chay nguoc dugc
b6 tri trén dau khop ndi dé ngin cac vat la tir bén ngoai chay ngugc vao do ap suit hut

sita duge 4p dung dén dau khop néi tir may bom hut.
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Theo séng ché, phan chdng chay nguoc bao gdm: ngin chira dwgc mé rong tir dau
khép ndi theo cach tao lién khéi voi dau khép ndi; ndp ddy duge mé rong tir phén nip
chup theo cach dugc tao 1ién khéi véi ph.'?ln nép chup, dugc lép vGi ngan chira, va dugc
gin voi dng din khi duoc ndi v6i may bom hut; va chi tiét dan hdi duogc bb tri trong
khoang tréng bén trong dugc tao thanh bing cach Iip ngin chira va nip ddy vé6i nhau
theo cach bién dang dan hdi do 4p sudt hit sira dwoc 4p dung tir may bom hit théng qua
6ng din khi.

Theo sang ché, phan nip chup dugce tao lién khéi véi phén bén ngoai may hit sita
dé tao thanh hinh dang bén ngoai ctia may hut sita, hop didu khién chira bo didu khién,

va hop pin chita pin d€ cip ngudn cho may bom hiit bén trong duge lip véi budng hut.

Theo sang ché, may hut sita thong minh con bao gdm phan nut bit hodc binh dung

stta duoc lap véi dau khép noi.

Pé dat duogc cac muc dich néu trén, theo mot khia canh khac ctia sang ché @& xuit
méy nang nguc va didu chinh niim vi bao gdm: budng hit duge gin véi biu nguc coa
ngudi me; may bom hit dé tao ra ap sudt hat; phan tac dung ap suit duge ndi voi budng
hit dé tac dung ap suit hit duoc tao ra tir méy bom hit dén budng hit, va bo didu khién

dé diéu khién hoat dong ctia may bom hit thong bing céc 1énh diéu khién.

Theo séng ché, may nang nguc va didu chinh nim v con bao gbm: phan khép ndi
duge 1ip voi budng hiit va c6 cAu tric tich hop trong d6 gi4 d& bom dé d& may bom hut,
phan tic dung 4p suét, va hop pin d& chua pin duge tao 1ién khdi véi nhau; phén nip
chup duoc lip v6i phan khép nbi dé chira may bom hut, phan tic dung ap suat, dng khi
dé nbi bom va phén tac dung ap suét, 6ng din khi dé ndi may bom hut va phin tac dung

ap suét, hop pin, va bd diéu khién trong do.

Theo séng ché, phan tac dung 4p suat dang hinh tru theo cach dé mé & phia budng
hut va ¢é dau ndi bom dugc tao ra & phia doi dién véi dau mé theo cach duge ndi véi

mdy bom hut théng qua éng dan khi.

Theo sang ché, may nang nguc va diéu chinh nam va con bao gdm phén khudn
nguc nbi thong véi budng hiit theo cch tiép xtic véi biu nguc clia ngudi me dé tao hinh
khuon nguc bang ap suét hut duoc ap dung tlr phén tc dung 4p suét, phan tac dung ap
suat con bao gdm: diu khép ndi bom duge nbi véi mdy bom hit qua dng dén khi; va 13

hut duge tao thanh & diu con lai trong dau khép ndi bom dugc tao ra tac dung ap suét
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hitt duge tao ra tir may bom hiit dn phan khuon nguec.
M& ta viin tit cdc hinh vé

Cac muc dich, tinh nang va lgi thé khac cia sang ché s& duoc thé hién 15 rang hon
thong qua phan mo ta chi tiét sau day dua trén cac phwong 4n clia sing ché két hop véi
cac hinh v& di kém, trong do:

Fig.1 va Fig.2 1a cac hinh phdi canh thé hién hinh dang bén ngoai ctia may hit sita
thong minh theo phurong an tht nhit ciia sang ché;

Fig.3 13 hinh phdi canh nhin tir phia duéi ciia méy hut sita thong minh theo phuong
4n thit nhat cia sang ché;

Fig.4 12 hinh phdi canh thé hién ciu tric bén trong ctia may hit sita thong minh
theo phuong 4n tht nhét clia sang ché;

Fig.5 14 hinh chiéu dimg thé hién c4u triic bén trong may hut sita théng minh theo
phuong &n thir nhit ciia sang ché;

Fig.6 13 hinh cit thé hién may hut sita thong minh theo phwong 4n thi nhét cia
sang ché;

Fig.7 1a hinh phdi canh c4c chi tiét dang roi ciia may hit sita thong minh theo
phuong an thir nhit cta sang ché;

Fig.8 13 hinh phdi canh thé hién trang thai lip gitra may hut sita thong minh theo
phuong 4n thir nhét ctia sang ché va binh dung sita trong truong hgp may hit sita thong
minh kiéu tich hop;

Fig.9 12 hinh phéi cac chi tiét dang roi cia may hut sita thong minh theo phuong
an thir nhat ciia sang ché trong trudng hop may hut sita thong minh kiéu tach roi;

Fig.10 12 hinh phéi cit thé hién cach thirc sir dung kiéu tach roi ciia méy hut sita
thong minh theo phuong 4n thit nhét clia sang ché;

Fig.11 12 hinh phdi canh thé hién c4ch thirc truyén thong gilta méy hut sita thong
minh kiéu tich hop theo phuong 4an thir nhit cia sang ché va thiét bi dau cubi nguoi
dung;

Fig.12 1a hinh phéi canh thé hién cach thirc truyén thong giita may hut sita thong

minh kiéu tach roi theo phuong an thi nhét cia sang ché va thiét bi dau cudi ngudi dung;
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Fig.13 va Fig.14 14 cc hinh phdi canh hinh dang bén ngoai thé hién may hut sita

thong minh theo phurong 4n thi hai ctia sang ché;

Fig.15 13 hinh phdi canh thé hién cu tric bén trong cia may hit sita thong minh

theo phuong an th hai ctia sang ché;

Fig.16 1 hinh phdi canh nhin tir phia duéi clia may hit sita thong minh theo

phwong an thi hai ciia sang ché;

Fig.17 13 hinh chiéu dtmg thé hién cdu tric bén trong thé hién may hit sira théng

minh theo phuong 4n thir hai ctia sng ché;

Fig.18 14 hinh cit ciia may hit sita théng minh theo phuong 4n thir hai cia séng

ché;

Fig.19 1 hinh phbi canh thé hién may hut sita théng minh theo phwong 4n thi ba

cla sang che;

Fig.20 13 hinh mit cét thé hién may hit sita théng minh theo phwong an thir ba cia

sang ché;
Fig.21 12 hinh phdi canh thé hién méy hut sita thong minh theo phuong an tht tu
clia sang ché; va

Fig.22 1a hinh ct thé hién may hut sita thong minh theo phuong 4n thit tu cla sang

r
A

cheé.
M3 ta chi tiét cac phwong an wu tién

Sau dy, phdn mé ti may hat sita thong minh theo sang ché s& dugc dua ra dua
trén cac hinh v& kém theo. Néu dugc xac dinh réng viéc gii thich chi tiét dua trén cac
cong nghé d biét lién quan dén sang ché 1am cho pham vi ctia sang ché khong 16 rang,
phin giai thich s& dugc bd qua d& cho ban mé ta sang ché tré nén ngin gon. Trong ban
mo ta, kich thuéce cia cac bd phan thé hién trén céc hinh v& ¢6 thé dugc phéng to cho rd
rang va thudn tién cho viéc mo t4, va do do, cac bd phan trén hinh v& khong c6 nghia 13

kich thuéc that duge 4p dung.

Fig.1 va Fig.2 1a c4c hinh phéi canh thé hién hinh dang bén ngoai ciia may hut sita
thong minh theo phuong 4n thit nhét ctia sang ché, Fig.3 1 hinh phdi canh nhin tir phia

duéi ctia may hit sita thong minh theo phuong 4n thit nhét clia sang ché, F ig. 4 1a hinh
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phdi canh thé hién cAu tric bén trong cua mdy hut sita thong minh theo phuong an thir
nhét ctia sang ché, Fig.5 12 hinh chiéu ding thé hién ciu tric bén trong cua may hut sita

thong minh theo sang ché.

Nhu duge thé hién trong cac hinh v& tir Fig.1 dén Fig.5, may hut sita thong minh
100 theo phwong 4n thir nhét ctia sang ché bao gdbm budng hut 110, phén nip chyp 121,
phén hit sita 122, may bom hut 130, d4u khép ndi 140, bo didu khién 150, va chi tiét
dan hdi chdng chay nguogc 160.

Nhu duoc thé hién trén Fig.1 va Fig.2, budng hit 110 va phén nép chup 121 dugc
lip v6i nhau, va phin nhap 1énh kiéu bim 151 duogc bd tri trén phén nép chup 121 dé

diéu khién hoat dong, dimg, va didu chinh cudng do cia may hut sita 100.

Buéng hut 110 tiép xuc chit voi bau nguc va do d6 duoc hut chit vao do. Ngoai
ra, budng hut 110 nhan dugc 4p suét hut sita tir may bom hat 130 va do d6 sita me duoc

hat ra.

Nhu duge thé hién trén Fig.3, ddu khép nbi 140 c6 mot dhu duoc nbi voi bu@)ng
hut 110 dé dan sira me dugc hat béng ap suét hut sita vao trong d6 va dau con lai duoc

lap vé6i binh dung sita nhu 14 binh sita, tui trit sita me, va loai twong tu.

Ngoai ra, 4p suét hut sita nhan duoc tr may bom hut 130 dugc 4p dung cho budng
hit 110 duoe gin vao bau nguc cua nguoi me, nhd d6 cho phép sita me duge hut, va sita
me d4 hit ra dugc dua vao va duge luu trit trong binh dung sita di qua lan luot dau khép

ndi 140 va diu silicon 180.

Nhu duge thé hién trén Fig.4 va Fig.5, phan hut sita 122 bao gbém méy bom hut
130 d€ tao 4p suét hut sita dén budng hut 110 va bo didu khién 150 dé kiém soat hoat

dong ctia may bom hit 130 theo c4c 1énh diéu khién ctia phin nhap 1énh kiéu bdm 151,

Ngoai ra, bd diéu khién 150 diéu khién may bom hit 130 théng qua cac 1énh didu
khién dé cho phép hoat dong, dirng, va diéu chinh cudng dd cho méy hut sita 100 cén
diéu khién, va phin nhap lénh kiéu bAm 151 dé nhp cAc lénh didu khidn ciia may hut

sita 100 dugc dé 16 ra bén ngoai thong qua phén nip chup 121.

Fig.6 1a hinh cit ctia may hut sita thong minh theo phuong 4n thir nhat clia sang
ché doc theo dudng cit A-A’ trén Fig.5, Fig.7 1a hinh phdi canh cac chi tiét dang roi cua

mdy hut sira thong minh theo phwong 4n tht nhit cia sang ché, va Fig.8 12 hinh phéi
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canh thé hién trang thai l3p gitta may hut sita théng minh theo phwong 4an thir nhét cia

séng ché va binh dung sita trong trudng hop méy ht stra thong minh kiéu tich hop.

Nhu duge thé hién trén Fig.6 va Fig.7, diu khép nbi 140 duoc ndi voi budng hut
110 duoc gén vao bau nguc dé dan sira dugc hat do ap suét hit sita nhan dugc tir phén

hit sita 122 trong d6, va dau khép ndi 140 ciing duoc Iip vao phén hut sita 122.

Phan hut sita 122 tao ra 4p sudt bom hut sita va 4p dung 4p suit bom hut sita dén

budng hut 110 thong qua dau khép ndi 140 sao cho sita c6 thé duoc hit ra.

Hon nita, diu khép nbi 140 dugce tao lién khéi véi phin chéng chay ngugce 141.
Phan chéng chady ngugc 141 dong vai tro dé chin viéc dua cac vat la tr bén ngoai vao,
va chi tiét dan hdi chbéng chay nguoc 160 dwoc lam bing vt liéu silicon dugc 16ng vao
trong phan chdng chay nguoc 141. Theo cAu triic néu trén, phan hit sita 122 dwoc lip
v6i phan nép chup 121, va théng qua viée 1ip v6i phan hat sira 122, phin nép chup 121
che pht bén ngoai may bom hut 130, diu khép ndi 140 va bd didu khién 150 trong do.

Ngoai ra, trong trudng hop phan hit sita 122 duge sir dung nhu thiét bj hut sira
riéng biét, 16 két ndi bng khi 125 duoc tao ra trén phan hut sita 122 dé két nbi véi bng

dan khi 201 (tham chiéu trén Fig.10).

Hon nita, diu khép ndi 140 dugc tao lidn khéi v6i phan chéng chay nguge 141 &

phia dugc 1dp véi éng dan khi 201.

Phan chéng chay ngugc 141 déng vai trd dé chin viéc dua cac vat la bén ngoai vao
néu may hit sira 100 duogc st dung nhu thiét bi hut sita kidu tach roi, va chi tiét dan hdi
chéng chay nguoc 160 duge lam bing vat liéu silicon dugc bb tri chén vao trong phan
chdng chay nguoc 141. Nhu duoc thé hién trén Fig.8, may hut stta thong minh 100 dugc
lép v6i binh dung sfta 195 nhu 12 binh sita, tai trit stta me, va loai twong ty va do d6 thu

duogc stta me.

Nhu vy, may hut sita thong minh 100 theo phurong 4n thit nhat ciia sang ché c6
cdu tao kiéu tich hop trong d6 mdy bom hiit dugc l4p, nhd d6 tao didu kién thuan tién

cho viéc mang theo va st dung.

Hon nita, may hut sita thong minh 100 theo phuong 4n thir nhét cia sang ché c6

chirc ndng di€u chinh nim va.

Cu thé 13, binh dung stta 195 hodc niit bit dwgc gin véi ddu khép ndi 140, va néu
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budng hiit 110 dwge gin vao bau ngue cia ngudi me, tiép theo, cic khong gian bén trong
ctia bubng hat 110 va dau khép ndi 140 dugce bit kin, sao cho néu may bom hut 130
dugc hoat dong, nim vi cia ngudi me ¢ thé duoc diéu chinh béng ap suét hit sira cta

may bom hut 130.

Fig.9 13 hinh phdi canh céc chi tiét dang roi clia may hat sita théng minh theo
phuong 4n thir nhat cia sang ché trong truong hop may hut sira thong minh kiéu tach
rdi, va Fig.10 12 hinh cét thé hién céach thirc str dung may hut sita thong minh kiéu tach

rdi theo phuong 4n thir nhét ciia sang ché.

Nhu duge thé hién trén Fig.9, néu mudn may hut sita thong minh 100 theo phuong
4n thir nhit ctia sang ché dwoc sir dung nhu 14 may hut sita kiéu tach roi, budng hut 110

va dau khdp ndi 140 duoc théo ra khéi phan hut sita 122.

Két qua 13, nhu thé hién trén Fig.10, binh dung stra 195 dugc gin voi dau khép nbi
140, ding nhu 13 binh thu gom sita me, phan hut sita 122 va phan nép chup 121 tao
thanh thiét bi hut sira B riéng biét.

Theo d6, 4p suit hut sita duge tao ra tir thiét bi hut sira B duoc chuyén dén binh

thu gom sita A thong qua 6ng dan khi 201, tir d6 thyc hién viéc hut sita.

Cu thé 13, 4p suét hut sira duoc tao ra tir may bom hut 130 bd tri trong phan hut
sita 122 ciia thiét bi hut sita B dugc chuyén dén budng hat 110 qua diu khép nbi 140
ctia binh thu gom sita A thong qua dng dan khi 201, nh& d6 thuce hién hit sita.

Két qua 13, nhu dugc thé hién trén Fig.9 va Fig.10, may hut sita thong minh 100
theo phuong 4n thir nht ctia sang ché duogc tach ra thanh binh thu gom sita me A va
thiét bi hut sita B, do d6 cung cép diéu kién thuén tién cho viéc hut sita theo nhu ciu ctia

nguoi st dung.

Hon nita, dau khop ndi 140 duoc tao 1ién khdi véi phan chdng chay ngugc 141 &
bén gin véi dng din khi 201.

Phan chéng chay nguoc 141 dong vai tro dé chan viée dua cac vat la tir bén ngoai
vao, va chi tiét dan hoi chéng chay ngugc 160 dugc lam tir vat liéu silicon, dugc chén

vao trong phan chéng chay nguoc 141.

Theo d6, phan chng chiy nguoc 141 ngin cc vat la tir bén ngoai vao tir binh thu

gom sita A tir thiét bi hut stta B nho 4p luc tao ra tai thoi diém khi thiét bi hut sita B
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dugc hoat dong.

Fig.11 va Fig.12 thé hién céach thirc truyén thong gitta may hiit sita thong minh va
thiét bi ddu cubi ngudi ding. Cu thé, Fig.11 13 hinh phéi canh thé hién cach thirc truyén
thong gifta may hut sita kiéu tich hop theo phwrong 4n thir nhit ctia sang ché va thiét bi
dAu cubi nguoi dung, va Fig. 12 13 hinh phéi canh thé hién cAch thirc truyén thong giita
mAay hut sita kidu tach roi theo phuong 4n thir nhit cia sang ché va thiét bi dau cudi
nguoi dung.

Nhu duoc thé hién trén Fig.11 va Fig.12, may hit sita thong minh 100 theo phuong
an thtr nhAt cla sang ché con bao gdm mé-dun truyén théng dugc st dung d truyén
thong tin ht sita va thong tin vin hanh ciia may bom hit dén thiét bj dau cubi nguoi

ding 300 va d& nhén c4c 1énh didu khién tir thiét bj dAu cudi ngusi ding 300.

Cu thé 13, nhu duoc thé hién trén Fig.11, néu may hut sita thong minh 100 duoc st
dung nhu 13 may hut sita kiéu tich hop, phan hut stra 122 truyén thong tin hut sita va
thong tin van hanh bom hut sira dén thiét bi diu cudi nguoi ding 300 va nhan céc 1énh
diéu khién tir thiét bi dau cudi ngudi ding 300. Nhu duge thé hién trén Fig.12, néu may
hut stta thong minh 100 dugc st dung nhu 1a may hut sita kiéu tach roi, thiét bi hut sira
B truyén thong tin hut sita va thong tin van hanh bom hut sita dén thiét bi ddu cudi nguoi

ding 300 va nhén cac 1énh didu khién tir thiét bi ddu cudi ngudi dung 300.

Hon nita, md-dun truyén théng 13 mo-dun Bluetooth thuc hién giao tiép Bluetooth

dé truyén thong véi thiét bi diu cudi nguoi ding 300 va thuan tién khi sir dung.

Ngoadi ra, thiét bj dau cudi nguoi ding 300 cai dit va thuce hién tng dung dé nhan
thong tin tir may hut sita thong minh 100 va truyén céc 1énh diéu khién dén may hit sira
thong minh 100. Theo d6, ngudi sir dung c6 thé kiém tra tinh trang ctia may hut stra
thong minh 100 va thong tin hit sita rit d& dang va bang truc gidc thong qua cac chi tiét
d6 hoa duoc hién thi béng cac hinh anh, db thi hodc cc gid tri sb trén ung dung dugc

cung cip béi thiét bj dau cubi ngudi ding 300.

Céc hinh v& Fig.13 va Fig.14 14 c4c hinh phéi canh thé hién hinh dang bén ngoai
ctia may hut sita thong minh theo phwong 4n thit hai ctia sang ché, Fig.15 13 hinh phéi
canh thé hién céu tric bén trong cia may hut sita thong minh theo phuong an thit hai
ctia sng ché, va Fig.16 13 hinh phéi canh nhin tir phia du6i ciia mdy hut sita thong minh

theo phuong 4n thit hai ctia sang ché.
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Ngodi ra, Fig.17 13 hinh chiéu dtng thé hién ciu triic bén trong ciia may hut sita
thong minh theo phuong 4n thir hai clia sang ché, va Fig.18 12 hinh cét thé hién may hat
sita thong minh theo phwong 4n thir hai ctia sang ché doc theo dudng cit A-A’ trén

Fig.17.

Bay gid, viéc giai thich vé may hut sita thong minh theo phwong 4n thtr hai cia

sang ché dua trén céc hinh v& tir Fig.13 dén Fig.18.

Nhu dwoc thé hién trén cdc hinh v& Fig.13 dén Fig.18, may hut sita thong minh
theo phwong 4n thtr hai ctia sang ché bao gdm budng hut 210, phin nip chup 220, may
bom hit 230, dau khép ndi 240, bo diéu khién 250, va phin chdng chay ngugc 260.

Nhu dwoc thé hién trén Fig.13 va Fig.14, budng huat 210 va phan nip chup 220
dugc lap vai nhau, va phan nhap 1énh kidu bdm 251 duge bé tri trén phan nép chup 220

dé didu khién hoat dong, dimg, va diéu chinh cudng do ciia may hut sita.

Budng hiit 210 tiép xtic chit v&i biu nguc ctia ngudi me va duoc gin vao d6. Hon
nita, may bom hut 230 tao ap suét hut sita cho buéng hat 210, nho d6 stta me dugce hut

ra.

Nhu duge thé hién trén Fig.15 va Fig.16, diu khép nbi 240 c6 mot ddu duge ndi
v6i budng hut 210 dan sita duge hit vao nho ap sult hit sira trong d6 va diu con lai

duoc lap v6i binh dung stta nhu 1 binh sira, thi trit sita me, va loai twong tu.

Theo d6, &p suat hit sita nhan duge tir may bom hut 230 dugc dua dén budng hut
210 gén vao bau nguc cua nguodi me, nho dé cho phép sita me dugce hut ra, va stta me
hut dugc dwa vao va luu trit trong binh dung sita théng qua dau khép néi 240 va du

silicon 280.

Bo diéu khién 250 diéu khién m4y bom hut 230 bing cac lénh didu khién dé cho
phép hoat dong, dirng, va diéu chinh cudng do cho méy ht stta cin diéu khién, va phin
nhap 1énh kiéu bAm 251 dé nhap céc 1énh diéu khién cua may hut sita dugc dé 10 ra bén
ngoai thong qua phan nép chup 220.

Nhu duge thé hién trén Fig.17 va Fig.18, phan nép chup 220 duoc lip v6i budng
hat 210 d tao thanh hinh dang bén ngoai cua may hut stta thong minh.

Thong qua mdi lién hé lap ghép cua phan ndp chup 220 véi budng hit 210, cu thé
13, phén nap chup 220 chira may bom hit 230, dAu khép ndi 240, va bo didu khidn 250
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trong d6, nho d6 tao thanh may hut sita thong minh.

Ngoai ra, phan chéng chay nguroc 260 dong vai trd dé ngan cac vat la tir bén ngoai
khong chay nguoc tir may bom hut 230. Cu thé, phan chdng chay nguge 260 dong vai
trd dé chan viéc dua cac vat la tir bén ngoai vao bén trong ctia may bom hit 230 bing
ap suét hit sita duoc tac dung dén dAu khép ndi 240 tai thoi diém khi may bom hit 230
hoat dong.

Sau khi luc hat duoc tao ra tir may bom hut 230 dé hat sita, cu thé 13, may bom
hut 230 tam thoi giai phéng luc hut da tao ra d8 tao ra lyc hut tiép theo, va trong sudt
qua trinh nay, cac vat la bén ngoai co6 thé dugc dua vao thong qua dng din khi tir médy
bom hat 230. Do d6, phan chéng chiy ngugc 260 dong vai trd chan viéc dwa cic vit la
ttr bén ngoai vao.

Dé cho phép may hut sita thong minh c6 chu truc nhoé gon, phin chéng chay nguoc
260 dugc b tri trén dinh ctia dau khép ndi 240, va dé cho phép ngan chin hiéu qua cac
vét la tir bén ngoai, phan chdng chay nguge 260 dugc nbi v6i may bom hit 230 bang
6ng dan khi, con bao gdm chi tiét dan hdi 261 duoc bb tri trong d6 theo cach d& c6 thé
bién dang dan hdi. Theo d6, phan dan hdi 261 bi bién dang dan hdi theo 4p suat hut dugce
cép tir may bom hut 230.

Nhu duge thé hién trén Fig.18, phan chéng chay nguoc 260 bao gdm ngin chira
241, ndp day 221, va chi tiét dan hdi 261.

Cu thé, ngan chira 241 dugc md rong tir dau khép ndi 240 theo céch tao lién khéi
v6i dau khop ndi 240.

Ngoai ra, nip day 221 duge mo rong tir phan nép chup 220 theo cach tao 1ién khéi
v6i phan nép chup 220. Nip day 221 duogc 1ip v6i ngin chira 241 va né cling dugc lip

v6i dng din khi duoc nbi v6i may bom hit 230.

Chi tiét dan hdi 261 dugce bd tri trong khong gian bén trong dugc tao thanh bing
cach lip giita ngdn chira 241 va ndp day 221 v6i nhau va bi bién dang dan hoi do ap suét

hut stta duoc cip tir may bom hit 230.

Dé cho phép méy hit sita thong minh c6 cAu trac nhé gon hon méy hit stra ranh
tay kiéu tich hop, cic phin bén trong clia méay hit sita thong minh ¢6 thé duogc tao lién

khéi v6i phan ndp chup 220 & bén trong cAu tric trong do budng hut 210 va phan nip
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chup 220 dugc lip voi nhau.

Cu thé, phan nip chup 220 c6 céu trisc nhéd gon trong d6 hinh dang bén ngoai clia
may bom hut 230, hop didu khién chira bd diéu khién 250, hop pin chira pin 270 d cp
ngudn cho may bom hit 230, va hinh dang bén ngoai ciia chi tiét chéng chay ngugc 260
duoc tao lién khdi v6i cac phin bén trong lap v6i budng hit 210, nhd d6 cung cip may

hat sira théng minh c6 kha ning giam chi phi san xuét, thun tién mang theo va sir dung.

Fig.19 13 hinh phéi canh thé hién may hut sita thong minh theo phwong 4n thtr ba
ctia sang ché, va Fig.20 14 hinh cét thé hién may hut stta théng minh theo phwong an thi

ba cia sang cheé.

Sau ddy, méay hut sita thong minh theo phwong 4n thir ba ciia sang ché s& dugc md

ta dua trén Fig.19 va Fig.20.

May hut sita théng minh theo phuong 4n thir ba ciia sang ché c¢6 chirc ning didu

chinh ntim v.

My hut sita thong minh theo phwong 4n thir ba clia sang ché bao gdm budng hut
210, phan ndp chup 220, may bom hut 230, ddu khép ndi 240, bd didu khién 250, va
phan chbng chay nguoc 260. Ngoai ra, may hut sita théng minh theo phwong 4n tht ba

cua sang ché bao gom dau silicon 280.

May hiit sita thong minh theo phuong 4n thir ba ctia sang ché ¢ cdu trac dé 1ip
nat bit 290 vé&i dau khép nbi 240.

Néu budng hit 210 duge gin chit v6i bau nguc cia ngudi me, theo d6, khoang
tréng bén trong ctia budng hut 210 va dau khép ndi 240 duoc bit kin bang nit bit 290,
sao cho néu méy bom huat 230 dugc hoat dong, nim vi clia ngudi me ¢6 thé duoc diéu

chinh bing 4p suét hit sita ctia may bom hit 230.

Fig.21 13 hinh phdi canh thé hién may hut sita thong minh theo phwong 4n thtr tu
ctia sang ché, va Fig.22 12 hinh cit thé hién may hut sita théng minh theo phuong 4n thér

tu clia sang ché.
My hut sita thong minh theo phuong 4n thit tu ctia sang ché bao gdbm budng hut
210, phan nip chup 220, may bom hut 230, dau khép ndi 240, bd didu khién 250, va

phan chéng chay nguoc 260. Ngoai ra, may hut sita thong minh theo phwong 4n thir tu

ctia sang ché bao gdm binh dung sira 295.
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My hut sita théng minh theo phwong 4n thir tw ctia sang ché c6 cdu triic dé lip voi

binh dung sita 295 vao dau khép nbi 240.

Néu budng hat 210 dugc gin vao biu nguc ciia ngudi me, theo d6, khoang trong
bén trong ciia budng hiit 210 va déu khép ndi 210 dugce bit kin bing binh dung sita 295,
sao cho néu may bom hiit 230 dwoc hoat dong, nim v c6 thé duge didu chinh nher 4p

sudt hut sita cia may bom hut 230.

Nhu d4 mo ta & trén, may hit sita thong minh theo sang ché c6 ciu tric tich hop
trong d6 may bom hut duoc lip dit, va con c6 ciu tric kidu tach roi trong d6 mdy bom
hat khong duge lip dat trong d6 va dugc cung cip nhu 13 thiét bi hit sira kidu tach roi,
tir d6 tao ra cac didu kién hoan canh hit sira tuong g véi cac yéu ciu khac nhau cia

ngudi st dung.

Ngodi ra, may hut sita thong minh theo sang ché nhan va diéu khién théng tin tir
d6 thong qua céc ing dung dugc cai dit trén thiét bi diu cubi nguoi ding, do d6 cung
cép thong tin ht sira chinh x4c va hitu ich hon cho ngudi st dung.

Mic du sang ché dwoc mé ta dya trén cic phuong 4n minh hoa cu thé, nhung sdng

ché khong bi gidi han béi cdc phuong an nay ma chi bang cac yéu cau bo sung.
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YEU CAU BAO HQ
1. May ht stra thong minh bao gém:
budng hut (110) duge gin voi biu ngue ciia ngudi me;
may bom hit (130, 230) d& tac dung 4p sudt hit sira dén budng hut (110);

dAu khép ndi (140) ndi véi budng hut (110) dé dan sira dwgc hut bing ap suét hat

stta vao va dugc lap véi binh dung sita;

bo didu khién (150) dé kiém soat hoat dong ctia may bom hut (130, 230) bing cac
1énh diéu khién; va

phén hit sita (122) duoc lip v6i budng hit (110) dé chira ddu khép ndi (140), may
bom hut (130, 230) dugce st dung dé tao ap suét hut sita cho buéng hut (110), vabd didu
khién (150) duoc st dung dé kiém soat hoat dong ctia may bom hut bing céc 1énh diéu
khién,

phan nép chup (121, 220) duoc lap v6i budng hit (110) dé chira may bom hut (130,
230), dau khép ndi (140), va bd didu khién (150) trong do:

khéc biét & chd,
may hit stta ndy con bao gdm phan chéng chay nguge (141) dugc bb tri trén dau :

khép ndi (140) dé ngan cac vat la tir bén ngoai chay nguoc vao do 4p suit hut sita duge

tac dung dén dau khép nbi (140) tir may bom hut (130, 230);
trong d6 phan chdng chay nguoc (141) bao gdm:

ngin chira dwgc mé rong tir dau khdp ndi (140) theo cach tao lién khéi voi
diu khép ndi (140);

nip ddy dugc mé rong tir phan nip chup (121, 220) theo cach tao lién khbi
voi phﬁn nép chup (121, 220), duogc lép v6i ngan chira, va dugc grfln Vo1 6ng dan khi
(125) ndi véi may bom hut (130, 230);

chi tiét dan hoi (160, 261) duoc bb tri trong khong gian bén trong duogc tao

thanh bing cach 1ip ghép ngin chira va nip day véi nhau theo cach bién dang dan hoi
nh& 4p suat hut sita duge 4p dung tir may bom hat (130, 230) qua 6ng dan khi; va

phan hut stta (122) con bao gdm md-dun truyén théng duge st dung d& truyén

thong tin hut stta me va hoat dong cua méy hut stta (130, 230) dén thiét bi dau cubi
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nguoi dung va nhén cac 1énh diéu khién tir thiet bi dau cudi nguoi dung.

2. Méy hut sita theo diém 1, trong d6 phén hit sita (122) dugc tach roi khéi budng hut
(110) va dau khép ndi (140) dé tao thanh thiét bi hut sita riéng biét.

3. May hit sita theo diém 2, trong d6 budng hut (110) va diu khép nbi (140) dugce tich
roi khoi phan ht sita (122) dé tao thanh binh thu gom sita riéng biét, va diu khép néi
nhan 4p sudt hut sita tir phan hat sira (122) théng qua 6ng dan khi truyén ap sut hut sira
dén budng hit (110) dé cho phép sita duoc hut duge dua dén binh thu gom stta.

4. May hut sita theo diém 1, trong d6 ph.;in nép chup (121, 220) dugc tao lién khéi véi
phén bén ngoai cia may hit sita dé tao thanh hinh dang bén ngoai ctia may hut sita, hop
didu khién chira bo diéu khién (150), va hop pin chira pin dé cAp ngudn cho may hiit sita
& bén trong duoc 1ap véi budng hat (110).

5. M4y hut sita theo diém 1, trong d6 may hut sita nay con bao gdm nat bit hodc binh

dung stra dugc lap véi dau khép nbi (140).
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