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(54) TU LANH

(57) Sang ché d& cap dén tu lanh cho phép ngudi st dung dé dang biét dugc viée li¢u hoat
dong thao tac cua bo phén thao tac c6 dugc cho phép hay khong. Tu lanh bao gém phan
than (1) c6 phan ho ¢ phia trudc, cira (7, 8,9, 10, 11, 12) c6 tAm phia trudc ctra trong suot
(13) & phia trudc cira va md/dong phan ho, vung thao tac (20) nam trong phia trudce tam
phia trudc ctra, bo phén thao tac (24) duoc lap trong vung thao tac, ngudn sang (32) chiéu
sang bo phan thao tac tir phia sau, va bo diéu khlen duge ciu tao dé diéu khién trang thai
phat sang cua nguon sang. Bo diéu khién duoc cau tao de cho phep thao tac trén bo phan
thao tac khi nguén sang dugc bat, bo diéu khlen dugc ciu tao dé khong cho phép thao tac
trén bd phan thao tac khi ngudn sang duoc tit.
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Linh vue k§ thuat dwoce dé cip
Séang ché dé cap dén tu lanh.
Tinh trang k¥ thuit ciia sang ché

D3 biét tu lanh ¢ bang thao tac dé thay dbi cac thiét 14p thao tac va dugc bb
tr{ & phia trudc phan ho cia cira va dong phan ho phia trudc clia phan than ctra.
Bang thao tic bao gdm céc bd phén thao tac dé thiét 14p ché do thao tac va chuc
nang twong ty, cac bd phan hién thi dé hién thi ché do thao tac va chirc ning tuong
tur va cac nguén sang, nhu LED, duoc bd tri & phia sau cac bg phéan hién thi. Khi
ngudi st dung thao tac mot trong sb céc bd phan thao tac, ngudn sang tuong tng
duoc phat sang dé dap lai hoat dong thao tic nay va trang thai thiét 1ap dugc hién
thi trén bd phén hién thi.

Tai li€u trich dan

Tai liéu sang ché 1: Cong bd don yéu ciu cip bang doc quyén séang ché
Nhat Ban s6 JP-A-2012-78086.

Ban chit k§ thuit cia sang ché
Vén dé k¥ thuét cn duoc sang ché giai quyét

Trong cAu tao néu trén cua tu lanh da biét, nguoi sir dung khong thé xéac
dinh viéc liéu cac bd phén thao tac co thé thao tac duoc hay khong, ngay ca khi

nhin cac by phén thao tac cia bang thao tac.

Do d6, muc dich cta sang ché 13 dé xuét ti lanh cho phép biét dugc d& dang

viéc lidu c4c bd phén thao tac c6 thé thao tac duoc hay khong.
Phuong tién giai quyét vin d&

T lanh theo mgt phuong an ctia sang ché bao gdm phan than cé phan ho &
phia trudc, ctra c6 tam phia trudc ctra trong sudt ¢ phia trudc ctra va mé/dong

phan ho, ving thao tac duge bb tri & phia trude tAm phia trudc cira, bd phan thao
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tac dugc bd tri trong ving thao tac, ngudn sang chiéu sang bd phén thao tac tir
phia sau, va bd diéu khién duogc clu tao dé diéu khién trang thai phat sdng cla
ngu?)n sang. B diéu khién duoc cAu tao dé cho phép thao tac trén bd phan thao tac
khi ngué)n sang duoc bat, bo diéu khién dugc clu tao dé khong cho phép thao tac

trén bd phén thao tac khi ngudn sang duoc tat,
MO ta vin tit cac hinh vé
Fig.1 1a hinh vé tu phia trudc cta toan b ti lanh theo mdt phuong an;

Fig.2A va Fig.2B 14 c4c hinh v& tir phia truéc ctia thiét bi hién thi thao tac &
ché do chd va & ché d6 c6 thé thao tac dugc vai tht ca cac bd phan hién thi duoc
hién thi;

Fig.3 13 hinh phéi canh chi tiét roi gian lugc ctia khdi bang thao tac s& dugc

tich hop vao phin vé cla cira;
Fig.4 1a hinh phdi canh chi tiét roi gian luge cia khéi bang thao tac;

Fig.5 14 hinh v& mit cit ngang gian lugc duoc 14y doc theo dudng X5-X5
trén Fig.2B;

Fig.6 1a hinh v& mat cét ngang gian lugc dugc 14y doc theo dudng X6-X6
trén Fig.2B; va

Fig.7 1a Iuu d6 the hién céc ndi dung dieu khién cho céc nguon sang ctia cac

bd phén thao téc.
MBO ta chi tiét sang ché

Mot phuong an s€ dugce mo ta c6 dua vao céc hinh v€. Fig.1 1a hinh vé tu
phia trude cua toan bg tu lanh. Phén than 1 cia ta lanh duge lam béng hop céach
nhiét. Phan than 1 bao gdm, & bén trong, khoang lam lanh 2, khoang chira rau 3,
khoang lam da 4, khoang lam ddng nho 5 va khoang lam dong chinh 6, day la cac
khoang luu giit. Khoang 1am lanh 2 duogc bé tri trong phén trén ciing trong phan
than 1. Khoang chtra rau 3 dugc b tri bén duéi khoang 1am lanh 2. Khoang lam

da 4 va khoang 1am déng nho 5 & lién k& bén phai va bén trai bén dudi khoang
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chira rau 3. Khoang 1am d6ng chinh 6 dugc b tri bén dudi khoang lam da 4 va
khoang lam déng nho 5.

Khoang lam lanh 3 va khoang chtra rau 4 1a c4c khoang luu gilt ciia vung
nhiét do lam lanh va nhiét d6 bén trong cda timg khoang dugc kiém so4t nim
trong khoang tir khoang 3°C dén 5°C. Khoang lam d4 4, khoang lam déng nhé 5
va khoang lam d6ng chinh 6 1a cac khoang luu gift cuia viung nhiét do lam dong va
nhiét d6 bén trong cua timg khoang dugc kiém soat & xung quanh khoang -20°C.
Chu ky lam lanh dugc bb tri trong phén than 1 va bao gém thiét bi 1am mat lam
lanh dé 1am mat khong khi trong céc khoang luu giit trong viing nhiét d¢ 1am lanh
va thiét bi 1am mat lam déng dé lam mat khong khi trong cac khoang luu giit trong
ving nhiét d6 1am déng mac du khong duoc thé hién trén hinh v&. Thiét bi lam d4

tu dong duoc b tri trong khoang lam da 4 méc du khong dugce thé hién.

Tt lanh bao gdm cac clra 7 va 8. Cac ctra 8 va 7 duge bd tri tai mit trude
ctia khoang 1am lanh 2 14n luot & bén phai va bén tréi riéng r& ¢ mé va déng phan
hé phia trude cia khoang lam lanh. Céc ctra 7 va 8 tao thanh ctra dang vo so. Cu
thé hon 14, ctra trai 7 bao gdm dau trai quay dugc quanh céc ban 18. Ctra phai bao
g6m dau phai quay dugc quanh céc ban 1&. Phén than 1 bao gdm cac ctra 9, 10, 11
va 12. Ctra 9 duge bd tri & phia trude khoang 1am d4 4 d& mé va dong phan hé
phia trudc cia khoang lam da 4. Cira 11 dugc lip & phia trudc khoang lam dong
nho 5 dé md va déng phin hd phia trude ctia khoang lam déng nho 5. Cira 12 dugc
l&p & phia trudc khoang 1am déng chinh 6 dé m& va déng phan hé phia trude cla
khoang lam déng chinh 6. T4t ca cAc cira 9 dén 12 déu 14 loai kéo ra ngoai. Cac

ngan luu giit 14n luot duge lap & phia sau cac cira 9 dén 12.

Céc ctra 7 dén 12 14n luot c6 cac tAm phia trudc ctra 13. Cac tAm phia trudc
ctra 13 duoc lép & phia trude cac cua 7 dén 12 va l4n luot dugce 1am bé‘mg, vi du,
cac tAm thuy tinh trong subt. Cac cira 7 dén 12 c6 cac by phéan cach nhiét tuong
g 15 dugc bd tri giita tdm phia trudc cira 13 va tm bén trong cira 14, nhu dugc
thé hién trén Fig.5. Do do, cac ctra 7 dén 12 ¢6 céc dic tinh cach nhiét. Fig.5 va

Fig.6 thé hién cac phan gian lugc clia cira tréi 7 ciia khoang 1am lanh 2.
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T lanh c6 thiét bi hién thi thao tac 17. Thiét bi hién thi thao tac 17 dugc bd
tri & phan dudi bén phai ciia cira trai 7 khi nhin tir phia trade. Thiét bi hién thi thao

tac 17 s& dugc md ta c6 dua vao céac hinh v& tir Fig.2 dén Fig.7.

Ctra trai 7 c6 phan vo 18 nhu duoc thé hién trén Fig.3. Phan vé 18 dugc bb
trf tai phdn bén phai va bén dudi clia cira trai 7 va c6 phia phai hé. Khéi bang thao
tac 19 ndm trong phan vo 18. Khdi bang thao tac 19 duge trugt theo hudng ngang
tir phan hé phia phai ctia phén v6 18 dé duoc dua vao trong phan vé 18. Phan ho
phia phai ctia phan vé 18 dugc déng béi nép théo ra dugc 18a sau khi khéi bang

thao tac 19 da duoc dua vao trong phan vo 18.

Ctra 7 ¢6 khéi bang thao tac 19 ¢6 ving thao tac 20 va viing hién thi 21, ca
hai ving nay nim & phia truéc khéi bang thao tic 19. Ving thao tic 20 va ving
hién thj 21 duoc bao quanh bdi dudng gach dai hai chdm trén Fig.1 va Fig.2.
Ving thao tac 20 1a viing dai theo chiéu doc. Ving hién thi 21 ndm & phia trai cia
vung thao tac 20 va la vung dai theo chidu doc kéo dai doc theo ving thao tac 20.

Ving hién thi 21 ¢6 phan bén duéi nim mot phan bén dudi ving thao tac 20.

B0 phén thao tac thir hai 22 duoc bb tri trong ving thao tac bén dudi 20. Bo
phén thao tac thtr hai 22 dugc b6 tri & phia sau tAm phia trudc cira 13 bing cach in
nhu duoc thé hién trén Fig.6. Bo phan thao tac thit hai 22 binh thudng c6 thé nhin
thdy duoc & phia trude tAm phia trude cira 13. Bo phan thao tac th hai 22 1a bieu
tuong hinh ngdi nha. Mit sau ctia tim phia trudc cira 13 bao gbm phan cén c6 do
trong sudt, va son mau 16 dugc phu [én phén con lai cua mat sau caa tAm phia
trude cira 13. K&t qua 13, bd phan cach nhiét 15 va bd phan tuong tw dugc xir ly dé

c6 thé nhin thdy dugc & phia trude tAm phia trude cira 13.

Khéi bang thao tac 19 ¢6 mang hién thi 23 nhu dugc thé hién trén Fig.3 va
Fig.4. Mang hién thi 23 dugc bd tri trén bé mit trude ctia khdi bang thao tac 19.
Mang hién thi 23 ¢6 nhiéu bd phén thao tac hoic trong trudng hop nay, nim bd
phén thao tac 24 va man hién thi 25. Cac bd phan thao tac 24 nam trong phén sau
ctia viing thao tac 20. Man hién thi 25 ndm & phan sau ctia viing hién thi 21. C4c
bd phan thao tac 24 va man hién thi 25 dugc tao thanh béi cac ky tu vién ngoai. Cu

thé hon 13, mang hién thi 23 c6 dang trong sudt trong cac bd phan thao tac 24 va
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man hién thi 25 va kha ning chdng anh sang trong mdt phan khong phai 1a cac bd
phén thao tac 24 va cac bd phan hién thi 25. Cac anh cia céc bd phan thao tac 24
va man hién thi 25 duoc hién ra trén tim phia trudc cira 13 nho ngudn séng phat
anh sang & phia sau cua mang hién thi 23. Mat khac, khong c6 anh nao cua céc b
phan thao tac 24 va man hién thi 25 dugc hién ra trén tAm phia trude ctra 13 khi

ngudn sang khong phét dnh sang.

Nam bo phan thao tac 24 duoc sép hang theo hudng 1én-xudng va duoc tao
thanh boi cac ky tw, "LAM LANH", "LAM PONG","CHUC NANG LAM
DONG ","LAM PA" va "TIET KIEM DIEN " va c4c con so chi vong tron bao
quanh cac ky tu tvong tmg. Man hién thi 25 bao gdm, tir trén xudng, bd phan hién
thi curong d6 lam mat 25a, bd phén hién thij chtre nang lam lanh 25b, bg phan hién
thi chirc ning lam d4 25c¢, bd phan hién thi chirc nang tiét kiém dién 25d, b phan
hién thi ché d6 kinh t& 25e, bd phan hién thi trang thai déng mot nira 25f va bd
phan hién thi khéa niit 25g. B6 phan hién thi 25 con bao gdm bd phén hién thi giai
thich khéa nat 25h ndm bén dudi bd phén thao tac thir hai 22.

B0 phan hién thi cuong d6 1am mat 25a nim & bén trai gitra bd phan 24 hién
thi "LAM LANH" va bd phén 24 hién thi "LAM PONG". B6 phén hién thi cuong
d6 1am mat 25a hién thi cuong d6 1am mat trong cac khoang luu gitt trong ving
nhiét do lam lanh hodc trong vung nhiét do lam dong. Bo phan hién thi cuong do
lam mat 25a c6 chiic nang lam bg phan hién thi chung cho bd phén 24 hién thi
"LAM LANH" va bd phan 24 hién thi "LAM PONG".

B6 phan hién thi chtrc ning lam lanh 25b nim & bén trai cta bd phén thao
tac "CHUC NANG LAM PONG" 24. B6 phén hién thi chtrc ning 1am lanh 25b
duoc chuyén ddi dua vao hoat dong thao tac cia bd phan thao tac "CHUC NANG
LAM DONG" 24 dé hién thi mét trong sb cac chirc ning 1am déng.

B6 phan hién thi chirc ning 1am d4 25¢ nam & bén trai ctia bd phan thao tac
"LAM DA" 24. B6 phan hién thi chirc ning 1am da 25¢ ¢6 cac hién thi cua hai
chtrc nang lam da. Bg phan hién thi chuec nang lam da 25¢ dugc chuyén dbi dya
vao hoat dong thao tac cia by phén thao tac "LAM DA" 24 d hién thi mot trong

s0 hai chtc nang lam da.
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B6 phan hién thj chtrc ning tiét kiém dién 25d nim & bén trai ciia bd phén
thao tac "TIET KIEM DIEN" 24. B6 phan hién thi chirc ning tiét kiém dién 25d
¢6 cac hién thi cta cac ché do tiét kiém dién. Bo phan hién thj chiic nang tiét kiém
dién 25d duogc chuyén ddi dyua vao hoat dong thao tac ctia by phén thao tac "TIET
KIEM DIEN" 24 d& hién thi mot trong s6 cac ché do tiét kiém dién.

B6 phan hién thi ché d6 kinh t& 25e nim & bén trai ctia by phan thao tac thir
hai 22. Bo phan hién thj ché do kinh té 25e duoc hién thi trong khi thuc hién ché
d6 kinh té. B6 phan hién thi trang thai dong mot nira 25f dugce bat sang hodc dugc
hién thi khi bét ky chuyén mach cira ndo trong sé cac chuyén mach cira (khéng
duoc thé hién) do trang thai md/dong cua céc cua 7 dén 12 do duoc trang thai md
trong khoang thoi gian dinh truéc. Bo phan hién thi trang thai déng mét nira 25f
duoc chuyén mach dong hodc duoc thoat khoi trang thai hién thi khi bat ky
chuyén mach trong s6 cac chuyén mach do dugc trang thai dong. B6 phén hién thi
khoa nit 25g dugc hién thi khi bd phén thao tac thir hai 22 dugc 4n trong 3 gidy
hodc nhiéu hon. Trong truong hop nay, bd phén thao tac 24 dugc chuyén sang
trang thai khong dugc cho phép hodc khong chép nhén hoat dong thao tac cia bd
phan thao tac 24. B6 phan hién thi giai thich khéa nit 25h dugc bé tri bén dudi bo
phén thao tac thir hai 22.

Khéi bang thao tac 19 ¢6 bang do cam Gmg 27 nhu dugc thé hién trén Fig.4.
Bang do cam tmg 27 duoc bb tri & phia sau mang hién thi 23. Bang do cam tng 27
c6 nam phan do cam tng 28 va mdt phan do cam g 29. Céc phan do cam tng 28
va 29 14 c4c cam bién cam tng loai dién dung. Cac phin do cam Gng 28 duoc bd
tr{ & phia sau céc bd phan thao tac twong tmg 24. Phan do cam tmg 29 duogc bd tri

0 phia sau bd phén thao tac thtr hai 22.

Céc phin do cam tmg 28 14n luot twong tng véi cac bd phéan thao tac 24.
Timg phin do cam tng 28 dugc tao dang tron twong tmg véi vién ngoai ctia bd
phan thao tac 24. Phan do cam timg 29 tuong Gmg v6i b phan thao tac thir hai 22.
Phan do cam ung 29 dugc tao dang tuong g vdi bo phéan thao tac thtr hai 22, vi
du, thanh dang dé boéng chay. Cac phan do cam tng 28 va 29 ¢6 cac dién cuc trong

sudt 1an luot ¢o tinh trong mo.
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Khéi bang thao tac 19 ¢6 nép nhé 1én 30 va ban mach 31 nhu dugc thé hién
trén Fig.5 va Fig.6. Nép nhé 1én 30 nim & phia sau bang do cam {mg 27. Ban
mach 31 nim & phia sau nap nho 1én 30 va cé cac ngudn sang 32 va 33 bao gém
céc LED chéng han. Cac nguén sang 32 nadm & phia sau cac bd phan thao tac 24,

va c4c ngudn sang 33 nam & phia sau man hién thi 25.

Nép nh6 18n 30 c6 bd phan dan huéng anh sdng 34 va dan huéng énh sang
cua cac nguén sang 32 va 33 dén cac bd phén thao tac 24 va cac bd phéan hién thi
25a dén 25h tuong tmg vdi cac ngudn sang 32 va 33. Ban mach 31 c6 bo phén
didu khién 35 bao gém bd vi xr ly ch‘fmg han, nhu dugc thé hién trén Fig.5 va
Fig.6. Cac phan do cam ting 28 va 29, va cac ngudn sang 32 va 33 duoc ndi dién
v6i bo phan didu khién 35. B phén diéu khién 35 tao thanh bo diéu khién. Bo
phan didu khién 35 c6 chirc nang 1am bé diéu khién dung cho thiét bi hién thj thao
tac 17 va duoc ndi dién véi thibt bi didu khién phia phan théan 1, thiét bi diéu khién

ndy diéu khién chu ky 1am lanh (khong duoc thé hién) va twong tu.

Bo phan diéu khién 35 do su thay dbi dién dung tinh dién giita cdc phan do
cam ung 28 va 29 clia bang do cam g 27 va vi dy, ngdn tay cua nguoi sur dung,
dé do thao tac cham ctia nguoi str dung. Trong truong hop nay, b phan diéu khién
35 do hoat dong thao tac cua bd phéan thao tac thir hai 22 dua vao sy thay dbi dién
dung tinh dién khi ngoén tay nguoi st dung cham hodc lai gén mot phén cliia vung
thao tac 20 twong ing vdi bd phén thao tac thar hai 22. B6 phén diéu khién 35 sau
d6 diéu khién trang thai phét sang ctia ngudn sang 32 twong tng véi bd phan thao
tac 24.

Mot maét, bo phan diéu khién 35 binh thuong cho phép hoat dong thao tac
trén bo phan thao tac thir hai 22. Mt khéc, bd phan diéu khién 35 cho phép hogc
khong cho phép hoat dong thao tac trén bd phéan thao tac 24. Cu thé hon 13, khi
phan thao tac 24 dugc thao tic trong khi ngudn sang 32 tuong tmg véi bd phan
thao tac 24 dugce bat, bd phan diéu khién 35 cho phép hoat dong thao tic trén b
phan thao tac 24. Mt khac, khi b phén thao tac 24 duoc thao tc trong khi ngudn
sng 32 twong ng vi bd phén thao tac 24 duoc tit, bd phan didu khién 35 khong
cho phép hoat dong thao tac trén bd phan thao tic 24. Cu thé 13, bd phan diéu
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khién 35 tir chdi hoat dong thao tac trén bo phan thao tac 24 khi ngudn sang 32

tuong Uing voi bo phan thao tac 24 dugc tét.

CAu tao mb ta trén day sé& hoat dong nhu sau. Bd phén diéu khién 35 dugc
chuyén sang ché dé cho khi bd phan thao tac thir hai 22 ciia thiét bi hién thi thao
tac 17 ho#ic bd phén thao tac 24 chua thao tac trong khoang thoi gian dinh trudc.
B0 phan didu khién 35 tat tht ca cac ngudn sang 32 tuong Ung véi cdc bd phan
thao tac twong g 24 trong khi dang & ché d6 cho. Do d6, nguoi st dung khong
thé nhin duoc cic bd phén thao tac 24 tir phia trudce cira 7 trong ché do chd, nhu
duoc thé hién trén Fig.2A.

B6 phan diéu khién 35 x4c dinh 1a hoat ddng thao tac trén by phan thao tac
24 dugc thuce hién trong khi ché d6 cho khong duoc cho phép. Cu thé hon 13, ngay
c4 khi ngén tay ngudi st dung cham b phén thao tac 24 trong vung thao tac 20 ¢
ché d6 cho, bd phan didu khién 35 tir chdi hoat dong thao tac. Bo phén diéu khién
35 duy tri bo phan hién thi cudng d6 1am mét 25a ciia man hién thi 25 & trang thai
tat trong ché do cho. Khi phz‘?ln thao tac 24 duoc thao tac trong khi bg phan thao tac
"LAM LANH" hoic "LAM DONG" 24 dugc cho phép, bd phan diéu khien 35
didu khién ngudn sang 33 dé dép lai hoat dong thao tac, hién thi bd phan hién thi
cuong do lam mat 25a. Khi thoi gian dinh trudce tréi qua sau khi két thuc hoat
dong thao tac cua b phéan thao tac 24, bd phan diéu khién 35 tu dong t&t nguén
séng 33. Man hién thi 25 hién thi ngudn sang 32 cia bd phan hién thi twong tmg

véi ché d6 duoc thiét lap boi hoat dong thao tac trén bd phan thao tac 24.

Fig.7 14 luu dd thé hién cac ndi dung diéu khién cta bd phén diéu khién 35
hodc cu thé 13, cac ndi dung diéu khién lién quan dén viéc diéu khién cua ngué)n
sang 32 ctia bd phén thao tac 24. B§ phéan didu khién 35 & ché d chd doi voi hoat
dong thao tac ctia bd phan thao tac thir hai 22 ¢ ché d6 chd mo ta trén day (bude
S1). Khi do duoc hoat dong thao tac clia bd phan thao téc thir hai 22, cu thé 1a, ON
ctia bd phan thao téc thir hai 22, bd phan diéu khién 35 xéc dinh khang dinh
(Dlng) & budce S1, dé chuyén téi bude S2 dé bét cac ngudn sang 32 cta lan luot
niam bo phén thao tac 24. O trang thai nay, cac by phén thao tic 24 dugc chiéu
sang tir phia sau bdi cac ngudn sang tuong ung 32 véi két qua 14 cac bd phan thao

tac 24 nhin thiy dugc tlr phia trude cua cira 7, nhu duoc thé hién trén Fig.2B.
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Bo phan diéu khién 35 cho phép hoat dong thao téc trén céc bd phén thao
tac 24, cu thé 13, hoat ddng thao tac ciia cac bo phén thao tac 24 ¢6 thé duoc chép
nhdn bing cach bat cac ngudn sang 32 cia cac bd phan thao téc 24. Trang thai nay
duoc xac dinh 1a "ché d6 c6 thé thao tac dugc", cu thé 13, trang thai ma cac nguén
sang 32 cuia ndm b phén thao tac 24 dugc bat va hoat dong thao tac cta cac bo
phéan thao tac 24 co thé dugc chép nhan. B phan diéu khién 35 cling bat nguén
sang 33 tuong ung v4i man hién thj giai thich khéa nat 25h & ché d6 co thé thao
tac duge. K&t qua 13, bd phéan hién thi giai thich khéa nit 25h duge chiéu sang tur

phia sau c6 thé nhin dugc & phia trude cira 7, nhu dugc thé hién trén Fig.2B.

Sau d6, bd phan didu khién 35 chuyén dén buéc S4 dé xéac dinh bd phén
thao tac nao trong s6 cac bd phan thao tac 24 da dugc thao tac. Hon nita, by phén
diéu khién 35 chuyén dén budc S5 dé xac dinh viéc liéu bd phan thao tac thir hai
22 ¢6 duoc thao tac hay khong. Bo phén didu khién 35 chuyén tiép dén budc S6 dé
x4c dinh viéc liéu bo phén thao tac bét ky c6 dugc thao tac trong khoang thoi gian

dinh trugce, cu thé 13, 10 giay hay khong.

Khi da do duoc hoat dong thao téc (ON) trén bd phén thao tac 24 cho dén
khi khoang thoi gian dinh trude da tréi qua, bd phan diéu khién 35 xéc dinh khang
dinh (Déng) & budc S4, chuyén dén budc S7. B phan diéu khién 35 duy tri ngudn
sang 32 tuong tmg v6i bd phan thao tac 24 hoat dong & trang thai phat sang & budc
S7. Bo phan didu khién 35 chuyén tiép dén budc S8 dé bat cac ngudn sang 32 cua
cac bd phan thao tic 24 ngoai trir b phén thao tac s€ dugc thao tac, cu thé 13, cac
b6 phan thao tic 24 khong phai 1a b phéan thao tac duge thao tac dén trang thai
khéc so vdi trang thai phat sdng cua ngudn séang 32 tuong tmg véi bd phan thao tac
24 duoc thao tac, trong trudong hop nay, trang thai mo dan tdi hon trang thai phat

sang binh thuong. Sau do, bd phan diéu khién 35 quay lai budc S4.

Trong truong hop nay, bo phéan didu khién 35 diéu khién ngudn sang 33 clia
phan tuong g ctia man hién thi 25 dya vao hoat dong thao tac trén bd phan thao
the 24 dé thay dbi ché do da thiét 1ap. Khi nhin man hién thi 25, ngudi st dung

nhén biét ché do hién duoc lya chon, lya chon ché d6 mong mudn.
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Trong truong hop nay, trong khi duy tri ngudn sang 32 tuong ng véi bd
phan thao tac 24 hoat déng & trang thai phat sang, bd phan diéu khién 35 thay doi
cac ngudn sang 32 tuong Ung voi cac b phan thao tac 24 twong ung ngoai trir bd
phén thao tac s€ dugc thao tac vao trang thai khac so voi trang thai phat sang cua
nguén sang 32 tuong ung vdi bd phén thao tac 24 dugc thao tac, trong truong hop
ndy, trang thai mo dan tdi hon trang thai phat sang binh thuong. Két qua 13, bo
phén thao tac 24 dang thao tac va cac bd phan thao tac 24 khac dugc hién thj & cac
dang khac nhau phu thudc vao sy twong phan. Do d6, ngudi sir dung cé thé phan
biét mot cach rd rang va dé da‘mg‘ gifta bg phén thao tac 24 dang thao tac va cac b

phén thao tac 24 khong dang thao tac.

Hon nita, ngay ca khi ngudn sang 32 tuong tmg véi mot bo phan thao tac 24
& trang thai mo dén, hoat dong thao téc trén b phén thao tac 24 dugc cho phép.
Khi bd phén thao tac 24 & trang thai mo dan duoc cho thao tac, nguén sang 32
tuong ing véi bd phén thao tac 24 duge thao tac duogc thay ddi tir trang thai mo
dan sang trang thai phat séng binh thudng, va cac ngudn sang 32 tuong ing voi
c4c bd phan thao tac 24 khong phai la by phan thao tac dugc thao tac dugc thay

doi vao trang thai mo dan.

Trong trudong hop nay, khi dang & céc trang thai tuong tng khac so voi
trang thai phat sang cua ngudn sang 32 tuong tng véi bd phan thao tac 24 duge
thao tac, cic ngudn sang 32 twong g véi cac bd phén thao tac 24 khong phai 1a
bd phén thao tac dugc thao tac co thé duoc thay ddi vao, vi du, trang thai l6e sang
thay vi trang thai mo dan. Ngay ca khi cdc ngudn sang 32 & trang thai l6e sang, bd
phan diéu khién 35 cho phép hoat dong thao tac trén by phan thao tac 24. Ngoai
ra, khi do duoc hoat ddng thao tac trén bd phéan thao tac thr hai 22 truéce khi
khoang thoi gian dinh trude troi qua ¢ bude S6, bd phan didu khién 35 xé4c dinh
khing dinh (Plng) & bude S5 d& quay lai budc S2 & d6 bo phan diéu khién 35
thay ddi tat ca cac ngudn sang 32 tuong ng véi nim bd phén thao tac 24 vao

trang thai phat sang.

Khi x4c dinh duoc 1a ca cac bd phén thao tac 24 va bd phan thao tac thir hai
22 khoéng dugc thao tac trong khoang thoi gian dinh trudc, bo phan diéu khién 35

tiép tuc xac dinh ché d6 dua vao ndi dung thao tic trudc d6, dé xac dinh khing
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dinh (Ptng) & budc S6 va sau d6 chuyén dén bude S9. B phan diéu khién 35 tat
tat ca cac ngudn sang 32 twong Gmg vaéi cac bd phén thao tac 24 tuong tmg va
ngudn sang 33 tuong tmg v6i man hién thi giai thich khéa nit 25h, & bude S9. Sau

d6, bd phan diéu khién 35 quay lai budc S1.

Khi do duge thao tac 4n trong thoi gian dai cia bd phén thao tac thir hai 22
trong khoang thoi gian dinh trudc, vi du, ba gidy hodc dai hon, bd phén diéu khién
35 tht tAt ca cAc ngudn sang 32 twong Ung véi cac bo phan thao tac 24 twong Gng
dé& khoéng cho phép thao tac trén cac bd phén thao tac 24 va bat ngudn sang 33
tuong tmg v6i bd phan hién thi khoa nat 25g dé hién thi trang thai khoa nit. Khi
do lai duoc viée 4n trong thoi gian dai cia bo phan thao tac thi hai 22 trong
khoang thoi gian dinh trudce, vi du, ba gidy hodc dai hon, bo phan diéu khién 35 tat
ngudn sang 33 tuong tmg véi bd phan hién thi khéa nit 25g va hién thi viéc thoat
khéi trang thai khoa nut.

Phuong 4n mo ta trén déy s& dat dugc hiéu qua c6 loi sau. Ta lanh bao gdm
céc bd phan thao tac 24 duge bé tri trong ving thao tac 20 ciia tAm phia trudc cira
13 cia cira 7, cic ngudn sang 32 chiéu sang cac bo phan thao tac 24 tir phia sau va
bd phén diéu khién 35 didu khién cac trang thai phat séng clia cic ngudn sang 32.
B6 phan diéu khién 35 cho phép hoat dong thao tac trén bd phan thao tac 24 khi
ngudn sang 32 tuong ung duoc bat. Bo phan didu khién 35 khong cho phép hoat
dong thao tac trén bd phan thao tac 24 khi ngudn sang 32 tuong tmg duoc tit. Khi
b6 phén thao tic 24 dugc chiéu sang bdi ngudn sang 32 twong Gmg, bd phan didu
khién 35 chip nhan hoat dong thao tac trén bd phén thao tac 24. Mit khéc, khi bd
phan thao tic 24 khéng duoc chiéu sang boi ngudn sang 32 tuwong ung va khong
nhin dugc tir phia trude, bd phan diéu khién 35 tir chéi hoat dong thao tac trén bo
phén thao tac 24.

Cu thé hon 13, bd phan diéu khién 35 cho phép hoat dong thao tac cia bo
phan thao tac 24 khi bd phan thao tac 24 dugc chiéu sang bai ngudn sang 32 tuong
{mg. Mt khac, bd phan diéu khién 35 khong cho phép hoat dong thao tac trén bd
phan thao tac 24 khi bo phan thao tac 24 khong dugc chiéu sang boi ngudn sang
32 twong Ung va khdng nhin duoc tir phia trude. Két qua 13, ngudi st dung c6 thé

xac dinh viéc li€u tung b phan thao tac 24 ¢ thao tac dugc hay khong, phu thudc
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vao viéc liéu ting bd phén thao tac 24 ¢ nhin dugce hay khong. Do do, nguoi sur
dung c6 thé xac dinh mét cach rd rang va dé dang viéc liéu bd phan thao tac 24 c6
thao tac dugc hay khong. Didu nay ¢ thé khién hoat déng thao tc trén by phén

thao tac 24 d& dang thyc hién duoc cho ngudi st dung.

Ta lanh bao gdém, trong ving thao tac 20, bd phan thao tic thit hai 22 riéng
ré& v6i cac bd phén thao tac 24 va cd hoat dong thao tdc dugc cho phép binh

thuong.

B phan diéu khién 35 thay d6i trang thai phat sang ctia ngudn sang 32 ciia
bd phéan thao tic 24 dua vao hoat dong thao tac trén bo phén thao tac thir hai 22.
Két qua 13, bd phéan diéu khién 35 c6 thé thay d6i ngudn sang 32 sang trang thai
phat sdng dua vao hoat dong thao tac trén by phan thao tac thir hai 22, dé chiéu
sang bd phan thao tac 24. B phan diéu khién 35 c6 thé cho phép hoat dong thao
tac trén by phén thao tac 24.

Tu lanh bao g@)m, trong vung thao tac 20, cac bd phan thao tac 24 va cac
ngudn sang 32 lan lugt tvong tmg véi cac bd phan thao tac 24. Khi mét trong sd
cac bod phén thao tac 24 duoc thao tac, b phan diéu khién 35 thay ddi ngu@)n sang
32 tuong Gmg v6i bd phén thao tac 24 duge thao tac vao trang thai phat sang va
cling thay dbi cic ngudn sang 32 tuong ting véi cac bd phén thao tac 24 khong
phai 13 bd phén thao tac dugc thao tac vao trang thai khéac so v6i trang thai phat
sang cta ngudn sang 32 tuong tng véi bd phan thao tac 24 duge thao tac, cu thé
13, trang thai md déan trong phwong an. Theo diéu nay, vi viéc chiéu sang ctia bd
phén thao tac 24 dang thao tac khéc so voi viéc chiéu sang ctia cac ngudn sang 32
khéc, bd phan thao tac 24 dang thao tac va cac bd phén thao tac 24 khac dugce nhéan
biét mot cach d& dang. Hon nita, c6 thé nhan biét mot cach dé dang 14 cac bd phan
thao tac 24 khong phai 1a bd phén thao tac 24 duoc thao tac cling c6 thé thao tac
duoc, cu thé 13, duoc cho phép bang cch thay ddi cic ngudn séang 32 cua céc bd

phén thao tac 24 khong phai la bd phéan thao tac 24 duoc thao tac.

B phéan diéu khién 35 thay ddi ché do lién quan dén hoat dong cua tu lanh,
dua vao hoat dong thao tac trén bg phan thao tac 24. Khi khodng thoi gian dinh

trudc troi qua sau khi ché do da duoc lua chon bai hoat dong thao tac trén bd phan
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thao tac 24, ché d6 hoat dong thao téc di duoc lya chon dugc xac dinh lam ché do
lién quan dén hoat dong thao tac cta ti lanh. Diéu nay khong doi hoi riéng r& hoat
dong thao tac dé x4c dinh ché d6 d3 duoc lya chon. Hon thé nira, trong truong hop
ndy, khi x4c dinh 1a khoang thoi gian ma bo phén thao tac 24 khong thao tac trong
khoang thdi gian nay d 16n hon khoang thoi gian dinh trude, b phan diéu khién
35 ¢6 thé x4c dinh ché d6 dua vao cac nodi dung ciia hoat dong thao tac trude do, vi
du, khi bd phén thao tac thir hai 22 dugc 4n hai Ian, thay vi x4c dinh ché do dya

vao cac ndi dung ctia hoat dong thao tac trude do.

Bo phan diéu khién 35 thay d6i ngudn sang 32 tlr trang thai mo dan sang
trang thai phat sang khi b phan thao tac thir hai 22 dugc cho thao tac trong khi
ngudn sang 32 twong tmg véi bd phan thao tac 24 & trang thai mo dan hoic trang
thai 16e sang. Theo cach nay, nguoi sir dung co thé dé& dang xac dinh 1a bd phan
thao tac 24 dugc chiéu sang & trang thai phat sing dugc cho phép hodc c6 thé thao

tac duoc.

B6 phan diéu khién 35 tit ngudn sang 32 twong g véi bd phan thao tac 24
khi bd phén thao tac 24 da thao tac trong khoang thoi gian dinh trudc. Theo cach
nay, nguoi st dung co thé d& dang xac dinh 1a bg phén thao tac 24 khong dugc cho
phép.

B0 phén thao tac thir hai 22 khong dugc chiéu sang bdi ngudn sang bt ky
va duoc cAu tao dé binh thudng cé thé nhin duge. Diéu nay khong yéu cau ngudn

sang chiéu sang bo phan thao téc thir hai 22 va diéu khién ngudn séng.

Thiét bi hién thi thao tac 17 ¢6 khéi bang thao tac 19. Khdi bang thao tac 19
duoc tao thanh béng céch sir dung mang hién thj 23 ¢ cac bo phan thao tac 24 va
cac bd phan hién thi 25, tAm do cam bién 27 c6 phan do cam bién 28, va ban mach
31 c6 céc ngudn sang 32 va 33 chiéu sang cac bo phan thao tic 24 va man hién thi
25. Thiét bi hién thj thao tac 17 duoc 1am bang khéi bang thao tac 19 dugc truot
dé ndm trong phan vo 18 clia ctra 7. Diéu nay c6 thé ngin khéng dé cac bo phan
thao tac 24 va man hién thi 25 bi dich chuyén so véi cac ngudn sang 32 va 33

chiéu sdng céc bd phan thao tic 24 va man hién thj 25.
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Céc man hién thi clia cac bd phan thao tac 24 va man hién thi 25 c6 thé
duoc bd tri bing cach in trén bé mit sau clia tdm phia trudc cira 13 hoic béang cach
khéc ching han. Tuy nhién, trong trudng hgp nay, ¢6 kha ndng 1a cac bo phéan thao
tac 24 va man hién thi 25 c6 thé bi dich chuyén so véi cac ngudn sang 32 khi ban
mach 31 ¢6 c4c ngudn sang 32 va 33 chiéu sang céc bod phan thao tic 24 va man
hién thi 10 duoc trugt dé nam trong phén vo 18. Mit khac, cAu tao cla phuong an

c6 thé ngan khéng dé xay ra sy dich chuyén néu trén day.

B0 phén thao tac th hai 22 khong can duoc chiéu sang boi ngudn sang vi
bd phén thao tac thtr hai 22 dugc in & phia sau tdm phia trudc cira 13. Do do,
ngudn sang dé chiéu sang bo phén thao téc thtt hai 22 khong can dugc bb tri trén
ban mach 31. Khong ¢6 kha ning bd phan thao tac thir hai 22 bi dich chuyén so
v6i ngudn sang. Mic du b phén thao tac thir hai 22 can duoc bd tri lién quan dén
phin do cam bién 29, tuy nhién c6 thé cho phép lugng dich chuyén nhét dinh khi
phan do cam bién 29 & phia sau by phan thao tac thir hai 22. B phéan thao tac thit
hai 22 ¢6 thé dugc bb tri trén mang hién thj 23 gidng nhu cac bd phén thao tic 24
va man hién thi 25, thay vi mat sau cua tAm phia trudc ctra 13 khi nhin binh

thuong tur phia trudce cira 7.
Cac phuong an khac

Theo phuong 4n mé ta trén ddy, bo phan didu khién 35 do dugc hoat dong
thao tac ciia b phén thao tac thir hai 22 d8 bat tht ca cac ngudn sang 32 clia cac bo
phan thao tac 24. Sau do, khi do dugc hoat dong thao tac trén mdt bd phén thao tac
24, bd phan didu khién 35 thay dbi cac ngudn sang 32 tuong tng véi cac bd phan
thao tac 24 khac khong do dugc vao trang thai mo dan hoic trang thai 16e sang. Bo
phan diéu khién 35 sau d6 cho phép bg phan thao tic 24 & trang théi mo dan hodc
trang thai loe sdng va chép nhéan hoat dong thao tac cua bd phan thao tac 24 mo

dan hodc 16e sang.

Thay vi cAu tao mo ta trén day, bd phan didu khién 35 c6 thé thay ddi céac
ngudn sang 32 clia cic bd phén thao tac 24 khong phai 1a by phan thao tic duge
thao tac va c6 thé khong cho phép hoat dong thao tac clia cac b phan thao tac 24

& trang thai mo dan hodc trang thai 16e séng. Hon thé nita, trong trudng hop nay,
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b phan didu khién 35 c¢6 thé thay dbi cac ngudn séng 32 clia cac bd phén thao tac
24 vao trang théi tit, thay vi trang thai mo dan hodc trang thai 16e séng, va co thé

khong cho phép hoat dong thao tac cia by phan thao tic & trang thai tét.

Thiét bi hién thi thao tac 17 c6 thé dwoc bd tri trén cira phai 8 hodic mot

trong sb cac cira 9 dén 12 clia cac khoang luu giit khéc.

Khi cac bd phén thao tac 24 va by phan thao tac thir hai 22 c6 thé dugc thao
tac & phia trude tAm phia trude ctra 13, cam bién loai khéac c6 thé duoc bd tri, thay

vi cam bién cam Ung loai dién dung tinh dién.

Theo ti lanh cua phuong an mo ta trén day, hoat dong thao tac trén bo phan
thao tac duoc cho phép khi bd phén thao tac duoc chiéu sang bdi ngudn sang, va
hoat dong thao tac trén bd phéan thao tac khong dugc cho phép khi bd phan thao
tac khong dugc chiéu sang boi ngudn sang. Két qua 13, ngudi sir dung c6 thé xéc
dinh viéc liéu cac bo phan thao tac cé thé thao tac duge hay khong, va td lanh

duoc sir dung dé dang.

Mot sb phwong an nhét dinh d4 dwoc mé ta trén day, tuy nhién cac phuong
an nay chi la vi dy, va khong nham gioi han pham vi cua sang ché. Trén thuc té,
cac phuong an méi dugec mo ta trong phin mb ta sang ché nay c6 thé dugc thé
hién & cac dang khéc; hon thé nita, c6 thé c6 cac bo qua, thay thé va thay ddi trong
cac phuong an dugc mo ta trong phan mé ta sang ché nay ma khong nam ngoai
pham vi sang ché. Cac yéu cau bao hd kém theo va cac dang tuong duong cla

chiing nham bao ham cac dang hodc cai bién ndm trong pham vi cta sang cheé.
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YEU CAU BAO HQ
1. Tt lanh bao gdm:
phin than c¢6 phan hé & phia trudc;
ctra ¢6 tAm phia trude cira trong sudt ¢ phia trudc cira va mo/dong phan hé;
viing thao tac dugc bd tri & phia trudc tim phia trudc cira;
bd phén thao tac duoc bd tri trong ving thao tac;
ngudn sang chibu sang bo phén thao téc tlr phia sau; va

bd diéu khién dugc cau tao dé diéu khién trang thai phat sang cia nguon

sang,

trong d6 bd didu khién dugc ciu tao dé cho phép thao tc trén bd phan thao
tac khi nguén sang duoc bat, bd diéu khién duoc ciu tao dé khong cho phép thao

tac trén bd phén thao tac khi ngudn sang dugc tét.

2. Ta lanh theo diém 1, trong d6 bod didu khién dugc céu tao dé cho phép hoat
dong thao tac trén bd phan thao tac khi ngudn sang & trang thai md dan hoic trang

thai l6e séng.

3. Tt lanh theo diém 1 hodc 2, trong d6 ta lanh nay con bao gém bo phan thao tac
tha hai duge bd tri trong viing thao tac dé tach biét véi bo phan thao tac, trong d6

hoat ddng thao tac cia bo phan thao tac thir hai dugc cho phép binh thuong.

4. T4 lanh theo diém 3, trong dé bo diéu khién dugc clu tao dé thay ddi trang thai
phat sang ctia ngudn sang dwa vao hoat dong thao tac trén bd phan thao tac thir
hai.

5. Tu lanh theo diém bét ky trong s cac diém tir 1 dén 4, trong do:

cac bo phan thao tac dugc bd tri trong vung thao tadc va cac ngudn sang

duoc bd tri dé tuong ing véi cac bd phén thao tac twong Umg; va
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khi mot trong sb céc bd phén thao tac dugc thao tac, bd diéu khién duge ciu
tao dé thay d6i ngudn sang twong tmg véi mot bd phan thao tac vao trang thai phat
sang va thay d6i cac ngudn sang tuong ung voi cic bd phan thao tac khac vao

trang thai khac so véi trang thai phat sang.

6. Ta lanh theo diém bét ky trong s6 cac diém tir 1 dén 5, trong d6 bo phan thao

tac/cac bd phan thao tac dugc bb tri dé thay ddi ché do.

7. Tt lanh theo diém 6, trong d6 ti lanh ndy con bao gb6m bd phan thao téc th hai
duoc bb tri trong ving thao téc dé tach biét voi bo phan thao tac, trong dé ché do
dugc lua chon bdi bd phan thao tic duge xac dinh sau khi khoang thoi gian dinh

trudc troi qua hoac béng hoat dong thao tac ciia by phén thao tac thir hai.

8. Ti lanh theo didm 2, trong d6 ti lanh nay con bao gom bd phan thao tac thir hai
duoce b tri trong viing thao tac dé tach biét voi bd phan thao tac, trong d6 bd diéu
khién duoc cAu tao dé dua ngudn sang quay lai trang thai phat sang khi bd phén
thao tac thir hai dugc thao tac trong khi ngudn sang twong (ing voi bd phén thao

tac O trang thai mo dan hodc trang thai l6e sang.
9. Ta lanh theo diém bét ky trong s& cac diém tir 1 dén 4, trong do:

cac bd phan thao tic dugce bo tri trong vung thao tdc va cdc ngudn sang

duoc bb tri dé twong tmg véi cac bd phén thao tac tuong Ung; va.

khi mot trong 36 céac bod phan thao tac dugc thao tac, bd didu khién dugc ciu
tao dé thay ddi ngudn sang twong img v6i mot bd phan thao tac vao trang théi phat
sang va thay dbi cac ngudn sang tuong Umg véi cac bd phan thao tac khac vao

trang thai tat.

10. T4 lanh theo diém bét ky trong s8 céc diém tir 1 dén 9, trong d6 bd diéu khién
duoc cAu tao dé thay doi ngudn sang/cac ngudn sang vao trang thai t4t khi b phan

thao tac/cac bo phan thao tac khong thao tac trong khoang thoi gian dinh trude.

11. TG lanh theo diém bt ky trong s6 cac diém 3, 4, 7 va 8, trong d6 bd phéan thao
tac thi hai 13 man hién thi nhin dugc binh thuong ma khéng phai chiéu sing bang

nguon sang.
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