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(54) CUM CONG TAC

(57) Sang ché dé xuat cum cong tac cho phép ting mirc do tu do ciia viée bd tri va ngan su
tang kich thudc ciia hop cong tac. Nguon phat sang bang dén LED (51, 52 va 53) dé 1am
cho biéu tuong (41) dung cho cong tic khoi dong, biéu tugng (42) dung cho cong tic chiéu
sang va biéu tuong (43) dung cho cong tic ding dong co phat ra anh sang duoc b tri bén
trong hop cong tic (23), cac ngudn phat sang bang dén LED (51, 52 va 53) dugc b tri &
cac vi tri noi ma cac ngudn phat sang bang dén LED (51, 52 va 53) khong nim chong 1én
biéu tuong (41) dung cho cong tac khoi dong, biéu tuong (42) dung cho cong tic chiéu
sang va biéu tuong (43) ding cho cong tac dimg dong co, khi lan luot nhin vao cac mat
trudc cla biéu twong (41) dung cho cong tic khoi dong, biéu twong (42) dung cho cong tic
chiéu sang va biéu tugng (43) dung cho cong tic dimg dong co.
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Linh vue ki thuit dwge dé cip

Sang ché dé cdp dén cum cong tac.

Tinh trang ky thuit ciia sing ché

Thong thudng, da biét cum cong tic ldp vao tay lai cua xe may (vi du, xem

cong bd don yéu cau cap bang doc quyén sang ché Nhat Ban s 2013-6466).

Cum cong tdc bao gom, vi du, hop cong tic va cac cong tic dung dé kich hoat

cac thiét bi chiéu sang, cac bd phan dién va cac bd phan tuong tu.

Ngudn phat sang nhu dén LED duoc bd tri bén trong hop cong tic, dnh sang
ctia ngudn phat sang khién cho cong tic va phan hién thi ctia hop cong tic phat ra anh

sang.

Trong cong bd don yéu cu cip bang doc quyén sang ché Nhat Ban sb 2013-
6466, khi ngudn phat sang duge b tri & phia trong ciia phan hién thi, nghia 12 ngay
phia sau phéin hién thi, mic do tu do cia viéc bd tri nguén phat sang bi han ché boi
ngudn phat sang nay chiu su rang budc ctia phan hién thi va chinh dén LED tré thanh
su can trd viée bo tri phén hién thi va cac bd phéan khéc, khién cho sb gi0 cong lao
dong ding cho viéce thiét ké ting va can mot két cau khd phirc tap. Hon niva, phan hién
thi va ngudn phéat sing nim chong lén nhau theo chiéu sdu ctia hop cong tic nén

khong tranh khoi su tang kich thude cta hop cong tic.

Bén chét ky thuit clia sang ché

Muc dich cia sang ché la dé xuédt cum cong tdc c¢6 kha nang tang mac do tu do

trong viéc bo tri va ngdn su tang kich thudc cia hdp cong tac.

Dé giai quyét van dé néu trén, sang ché dé xudt cum cong tic, trong do cong
tic (25, 26, 27, 65, 66, 67, 68) va phan hién thi (41, 42, 43, 71, 72, 73, 74) duoc tao ra
trén hop cong tic (23, 63) va phan hién thi (41, 42, 43, 71, 72, 73, 74) nay c¢6 kha nang
phat ra anh sang, trong d6 ngudn phét sang (51, 52, 53, 81, 82, 83) dé lam cho phin
hién thi (41, 42, 43, 71, 72, 73, 74) phat ra anh sang duoc b tri bén trong hop cong
tac (23, 63), ngudn phat sang (51, 52, 53, 81, 82, 83) duoc bd tri & vi tri noi ma ngudn
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phét sang khong nam chong 1én phan hién thi (41, 42, 43, 71, 72, 73, 74) khi nhin vao
mat trude clia phan hién thi (41, 42, 43, 71, 72, 73, 74), phan chira (21e, 21p, 61h, 61,
61k) ma nguén phat sang (51, 52, 53, 81, 82, 83) dugc chura trong do, co thé duoc tao
ra trén mat trong (21d, 61d) ctia hop cong tic (23, 63), phan chua (21e, 21p, 61h, 61],
61k) c6 phan chira phia sau (21f) dugc tao ra ¢ phia sau cing va ngudn phat sang (51,
52, 53, 81, 82, 83) duoc chira trong d6 va phan chira phia miéng (21h) dugc tao ra &
phia miéng hd ¢6 kich thuéc I6n hon phan chira phia miéng (21h), chi tiét lam kin
(58) duoc lap theo cach ty vao phan bac (21j) dugc tao ra gitta phan chira phia sau

(21f) va phan chta phia miéng (21h).

Trong két cau duge md ta trén ddy, duong tim (56a) ctia nguodn phat sang (51,
52, 53, 81, 82, 83) c6 thé duoc bd tri 1éch so v6i phan hién thi (41, 42, 43, 71, 72, 73,
74).

Hon nita, trong két ciu duge mo ta trén day, duong tim (56a) ctia ngudn phat
sang (51, 52, 53, 81, 82, 83) ¢6 thé dugc bd tri vuéng goc véi hudng phat sang clia
phan hién thi (41, 42, 43, 71, 72, 73, 74) va ngudn phét sang (51, 52, 53, 81, 82, 83)

nay c6 thé duge dor & phia bén ciia hop cong tic (23, 63).

Hon nita, trong két chu duogc mo ta trén day, phﬁn chtra (21e, 21p, 61h, 61j,
61k) ma nguén phat sang (51, 52, 53, 81, &2, 83) dugc chira trong do, co thé duoc tao

ra theo cach lién ké va lién khdi voi phan vau (21n, 61e, 61f, 61g, 61n).

Hon nita, trong két cau duogc mo ta trén day, cac phén hién thi (42, 43, 72, 73,
74) ¢6 thé duoc trang bi va cac phan hién thi (42, 43, 72, 73, 74) nay c6 thé co kha
nang phat ra 4nh sang nho mot ngudn phat sang (52, 82, 83).

Hon nita, trong két cdu duge mo ta trén day, hop cong tic (23, 63) ¢o thé dugc
lam bang vt liéu trong subt, mat ngoai (21k, 61q) va mat trong (21d, 61d) cia hop
cong tic c6 thé lan lugt duge che béi cac 16p pha khong trong subt (24), ngudn phat
sang (51, 52, 53, 81, 82, 83) c6 thé dugc lap chim trong hop cong tic (23, 63) va co
thé dugc bd tri gitta cac 16p phu khong trong sudt twong tung (24, 24) clia mit ngoai
(21k, 61q) va mat trong (21d, 61d).

Hon nira, trong két cau duge md ta trén ddy, hop cong tic (23, 63) c6 thé gom

hop cong tic phia trudc (21, 61) va hop cong tic phia sau (22, 62) duoc tao ra theo
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cach phan chia thanh hai chi tiét dé kep 4y chi tiét lip (11), phéan hién thi (41, 42, 43,
71,72, 73, 74) va ngudn phat sang (51, 52, 53, 81, 82, 83) ¢6 thé dugc b tri bén trong
hop cong tic phia trude (21, 61).

Hon nita, sang ché dé xuat cum cong tic trong d6 cong tic (105, 107) dugc bd
tri trén hop cong tic (103), phan hién thi (41, 43) duoc bd tri trén cong tic (105, 107)
va phan hién thi (41, 43) c6 kha niang phét ra anh sang, trong d6 ngudn phat sing
(51X, 52X) dé lam cho phan hién thi (41, 43) phat ra 4nh sang dugc b tri trong phan
10m dung dé chua duoc tao ra trén mat trong cua hdp cong tac (103) va nguf“)n phat
sang (51X, 52X) dugc bd tri & vi tri noi ma ngudn phat sang khong nim chdng 1én

phan hién thi (41, 43) khi nhin vao mat trudc ctia phan hién thi (41, 43).

Theo sang ché, ngudn phat sang dé 1am cho phan hién thi cua hop cong tic phat
ra 4nh sang dugc bd tri bén trong hdp cong tic va ngudn phat sang duge bd tri ¢ vi tri
noi ma ngudn phat sang nay khéng nim chdng 1én phan hién thi khi nhin vao mit
trude ctia phan hién thi, khién cho phan hién thi va ngudn phat sang c6 thé dugc sap
xép ma khong bi han ché béi cach bd tri nay va mue do tw do ctia viée b tri phan hién
thi va ngudn phét sang co thé ting. Hon nita, nguon phat sang dugc b tri theo cach
khong nim chong 1én phan hién thi & phia sau cta hop cong tic so v6i phan hién thi,

khién cho ¢6 thé ngan dugc su tang kich thude ctia hop cong tic.

Hon nita, duong tim clia ngudn phat sang duge bd tri 1éch so v6i phan hién thi,
khién cho d6 sang ciia phan hién thi c6 thé duoc diéu chinh bang cach thay déi mirc

do léch nay ma khong 1am thay doi lugng anh sang ctia ngudn phat sang.

Hon nita, dudong tim ctia ngudn phét sang va hudng phat sang ciia phan hién thi
vudng goc véi nhau va ngudn phét sing duoc d& ¢ phia bén cia hdp cong tic, khién
cho khoang khong bén trong hop cong tic co thé duge dam bao & muc du rong va co
thé thuc hién duoc viée giam kich thudc cta toan bd hdp cong tac.

Hon nita, phan chira ngudn phat sang duoc tao ra theo cach lién ké va lién khéi
v6i phan véu, khién cho do chic chin va do clig viing ctia phin chita va hdp cong tic

da dugc mé rong co the tang.
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Hon nita, cic phan hién thi dugc trang bi va cac phan hién thi c6 kha ning phat
ra anh sang nho mot ngudn phat sang, khién cho sé lugng cic ngudn phat sang c6 thé
giam, chi phi san xuét va muc tiéu thu dién c6 thé giam.

Hon nita, hop cong tic dugc lam bing vét lidu trong sudt, mit ngoai va mat
trong ctia hop cong tic lan lugt dugc bao boc bdi cac 16p phi khong trong sudt, ngudn
phét sang dugc lip chim trong hop cong tic va duge bb tri giita cac 16p pha khong
trong sudt twong Gng ctia mat ngoai va mat trong, khién cho dnh séng cta ngudn phat
sdng di qua phan bén trong ciia hdp cong tic von co do trong sudt dé di dén phan hién
thi va co thé dugc ngan khong cho lot ra phia ngoai nhé cic 16p phii khong trong sudt

bao boc mét ngoai va mat trong cua hdp cong tac.

Hon nita, hop cong tic co thé gdm hop cong tic phia trude va hop cong tic
phia sau dugc bb tri theo cach phan chia thanh hai chi tiét dé kep 14y chi tiét lip, phin
hién thi va ngudn phat sang dugc bd tri bén trong hdp cong tic phia trude, khién cho
phan hién thi c6 thé budc phai phét ra anh sang béi ngudn phat sang nhd mot két cau
don gian.

Hon nita, ngudn phat sang ma budc phan hién thi ctia cong tic phat ra anh sang
duoc bd tri bén trong hop cong tic, ngudn phat sang duge bd tri & vi tri noi ma ngudn
phat sang khong nim chdng 1én phén hién thi khi nhin vao mat trudc ctia phan hién
thi, khién cho phan hién thi va ngudn phat sang cé thé duoc sap xép ma khong bi han
ché boi cach b tri nay va mirc do tu do ciia viéc bd tri phan hién thi va ngudn phat
sang c6 thé tang. Hon nita, ngudn phat sang duge bd tri theo cach khong nim chong
1én phén hién thi & phia sau cong tic so v6i phan hién thi, khién cho c6 thé ngan duoc

su tang kich thugc ctia hop cong tic.
MO ta vin tit cic hinh vé

Fig.1 12 hinh v& phdi canh minh hoa cum cong tic bén phai (theo phuong an
thir nhét) dugc trang bi trén tay lai cia xe may theo sang ché.

Fig.2 13 hinh v& ding dé giai thich cum cong tic bén phai, Fig.2(A) 1a hinh
chiéu tir phia trudc ctia cum cong tic bén phai, Fig.2(B) 1a hinh chiéu bang cta cum
cong tic bén phai, Fig.2(C) 1a hinh chiéu canh ctia cum cong tic bén phai va Fig.2(D)

la hinh chiéu tr phia dudi ciia cum cong tdac bén phai.
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Fig.3 1a hinh v& dung dé giai thich hop trén ciia cum cong tic bén phai,
Fig.3(A) 13 hinh chiéu tir phia trudc ciia hop trén va Fig.3(B) 1a hinh v& ma trén d6 c6
thé nhin thdy biéu tuong dung cho cong tic dimg dong co tir phia trudc bang cach

quay hop trén quanh duong truc tuong ddi vdi trang thai dugc thé hién Fig.3(A).
Fig.4 12 hinh v& mit cit theo duong IV-IV dugce thé hién trén Fig.3(B).
Fig.5 14 hinh v& mit cit theo duong V-V duoc thé hién trén Fig.1.

Fig.6 1 hinh v& dung dé giai thich cum cong tic bén trai, Fig.6(A) 1a hinh
chiéu tir phia truéc ciia cum cdng tic bén trai, Fig.6(B) 14 hinh chiéu bang ctia cum
cong tac bén trai, Fig.6(C) 1a hinh chiéu canh ctia cum cong tic bén trai va Fig.6(D) 1a
hinh chiéu tir phia dudi ctia cum cong tic bén trai.

Fig.7 1a hinh v& dung dé giai thich cach trinh bay mit trudc ciia biéu twong
ding cho timg cong tic, Fig.7(A) 1a hinh chiéu canh minh hoa mét phan hop cong tic
duogc thé hién trén Fig.6(C), Fig.7(B) 1 hinh v& thé hién mat cit kéo dai theo phuong
thing dimg qua biéu tugng ding cho cong tic coi clia hdp trén, duge nhin theo clng
mot hudng nhu duge thé hién trén F ig.7(A) va Fig.7(C) 1a hinh v€ mit cit theo duong
C-C duoc thé hién trén Fig.7(A).

Fig.8 14 hinh chiéu tir phia truéc minh hoa phan bén trong hop trén clia cum
cong tic bén trai.
Fig.9 1a hinh v& mat cit theo duong IX-IX duge thé hién trén Fig.8.

Fig.10 1a hinh chiéu tir phia truéc minh hoa cum c¢ong tic bén phai theo phuong

an thr hai ctia sang ché.

MO ta chi tiét cac phwong an wu tién thwe hién sing ché

Sang ché theo cac phuong an ctia né s& duge mo ta dudi ddy cé dwa vao céc
hinh v&. Trong phin mo ta nay, cac thuat ngit chi huéng nhu phia trude, phia sau, bén
trai, bén phai, phia trén va phia dudi chinh 1a cic huéng tuong ddi véi than xe ciia xe
maéy co tay lai trir khi ¢6 quy dinh cu thé khac. Ky hiéu FR minh hoa trén c4c hinh vé
twong tmg biéu thi phia trudc than xe, ky hiéu UP biéu thi phia trén than xe va ky hiéu

LH biéu thi phia bén trai than xe.

Phuong an thir nhat
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Fig.1 1a hinh v& phdi canh minh hoa cum cong tic bén phai 20 (theo phuong én

thir nhat) duge bd tri trén tay 14i 11 cia xe may theo sang ché.

Tay lai 11 dung dé 1ai banh true duge bd tri & phan trén cia phan trudc xe
méy. Tay l4i 11 duoc trang bi tay ga 12 bd tri & phin ddu bén phai cta n6é va cum
cong tic bén phai 20 1a cum cong tic & mot phia bén, duoc bd tri gan véi phia duong

tam than xe cua tay ga 12.

Tay ga 12 dugc ndi v6i than tiét luu clia dong co lp trén xe may thong qua day
ga va bang cach quay tay ga. van tiét luu c6 trong than tiét luu duge mé ra va dong lai

dé co thé diéu chinh cong suat dau ra cua dong co.

Tay ga 12 duge mo ta trén day khong chi gidi han & két ciu duoc ndi vai than

tiét luu thong qua day ga.

Cum cong tic bén phai 20 gdm hop cong tic 23, c6 két ciu phén chia thanh hai
chi tiét 1a hop trén 21 va hop duéi 22, va cac cong tic twong tng (cong tic khéi dong
25, cong tac chiéu sang 26 va cong tic dimg dong co 27) dugc bd tri bén trong hdp

cong tic 23.

Hop trén 21 va hop duédi 22 duge lam bang nhua trong sudt hoac ban trong suot
dé cho 4nh sdng di qua, mit ngoai va mit trong dugc pht bdi mdt mang vt liéu phi
vé co ban ¢6 mau den, mau den hodic mau sim dé khong cho dnh sang di qua trir mot

sO phan cua no.

Cong tic khoi dong 25 1a mot cong tic kiéu nhin dung dé kich hoat dong co
dién khoi dong co trong xe may va dong co dugce khdi dong béng cach kich hoat dong
co dién khéi dong nay.

Cong tic chiéu sang 26 1a mot cong tic kiu truot ding dé bat sang dén dinh vi,
dén dudi, dén chiéu sang dong hd do, v.v. va dén pha co trong xe may. Bing cach
truot cong tic chiéu sang 26 dén nac thir nhat tir vi tri tit ciia cong tic (vi tri tit cua
cc dén néu trén), dén dinh vi, dén dudi va dén chiéu sang dong hd do va cac dén
tuong tu dugc bat sang va hon nita bing cach truot cong tic chiéu sang 26 dén néc thar

hai, dén pha dugc bat sang.
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Cong tac dung dong co 27 1a mdt cong tic ki€u bap bénh dé dung viéc cap dién
cho co cau danh Itra c6 trong dong co va dong co dung lai bang cach dung viéc cap
dién cho co cau danh Itra. Néu dong co c6 co cau phun nhién li€u, viéc cap dién cho

co cdu phun nhién liéu ciing duge dimg lai nhd cong tic dirng dong co 27.

Fig.2 12 hinh v& dung dé giai thich cum cong tic bén phai 20. Fig.2(A) 1a hinh
chiéu tir phia trudc clia cum cong tic bén phai 20, Fig.2(B) 12 hinh chiéu bang cua
cum cdng tic bén phai 20, Fig.2(C) 1a hinh chiéu canh ctia cum cong tic bén phai 20

va Fig.2(D) la hinh chiéu tir phia dudi ctia cum cong tac bén phai 20.

Nhu dugc minh hoa trén Fig.2(A), hdp trén 21 dugc trang bi cong tac khoi

dong 25, cong tic chiéu sang 26 va cong tic dimg dong co 27.

Cong tic khéi dong 25 duge bd tri & phan dudi ciia hop trén 21, cong tic chiéu
sang 26 duge bd tri & chinh giita theo chidu cao cta hop trén 21 va cong tic dimng
dong co 27 duogc bé tri & phan trén cta hop trén 21. Luu ¥ 13, sé chi din 30 biéu thi
duong doc truc clia tay 1ai 11 (xem Fig.1) va cong tic chiéu sang 26 dugc bd tri theo

cach nam chong 1én duong doc truc 30.

Nhu duge minh hoa trén Fig.2(B), trong cong tic dimg dong co 27, phan dau
sau ctia nd nam chong 1én duong doc truc 30. S5 chi din 23a biéu thi phan ndi cua
hop trén 21 va hop dudi 22 va & hop dudi 22 ¢6 phin d cap 32 ding dé d& cac phan
dau cta hai day ga dugc tao ra lién khéi. Cac s6 chi dan 32a va 32b biéu thi 15 lp cap

ma phan dau cia cac day ga duogc 1ong vao trong dé.

Nhu duge minh hoa trén Fig.2(C), 15 lap tay 1ai 23b dung dé lip vao tay lai 11
(xem Fig.1) duoc tao ra trén hop cong tic 23 va cac phan ndi 23¢ va 23d cta hop trén

21 va hop duéi 22 kéo dai tir mép cta 13 lip tay lai 23b.

Nhu dugc minh hoa trén Fig.2(D), hai phén lép dinh vit 22a dugc tao ra & mat
day cta hop dudi 22 (chi mot trong sé cac phan lap dinh vit 22a duoc minh hoa trén
hinh v& nay), ma cac dinh vit 34 ding dé kep c¢d dinh hop trén 21 va hop dudi 22 vao
nhau, 1an lugt duoc lap xuyén qua d6. Luu y 14, s6 chi dan 23e biéu thi phan ndi cua

hop trén 21 va hop dudi 22.

Fig.3 1a hinh vé& dung dé giai thich hop trén 21 ciia cum cong tic bén phai 20.
Fig.3(A) 14 hinh chiéu tir phia true ctia hop trén 21 va Fig.3(B) 13 hinh v& trong do6
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biéu twong 43 ding cho cong tic dimg dong co duge lam cho ¢6 thé nhin thdy duoc tir
phia trude bing cach quay hop trén 21 quanh duong doc truc 30 (xem Fig.2(A)) so voi
Fig.3(A). Luu y 14, thuat nglt “phia trudc” trong truong hop nay s€ dugc mo ta lién

quan dén Fig.7.

Nhu dugc minh hoa trén Fig.2(A) va Fig.3(A), phan khoét 21a dung dé bd tri
cong tic khai dong 25, phan 16 duéi 21b ding dé b tri cong tic chiéu sang 26 va
phén 16 trén 21c dung dé bd tri cong tic dung dong co 27 duoc tao ra & hop trén 21.
Phan khoét 21a, phan 18 dudi 21b va phan 16 trén 21c mé ta trén day lan lugt duge tao

ra & phan dudi, phan gitta theo phuong thing ding va phan trén ctia hop trén 21.

Biéu twong 41 dung cho cong tic khoi dong, biéu twong 42 ding cho cong tic
chiéu sang va biéu tuong 43 dung cho cong tic dimg dong co dugc tao ra trén mit

ngoai 21k ctia hop trén 21.

Biéu twong 41 ding cho cong tic khdi dong 12 phan hién thi thé hién cong tic
khéi dong 25 va duoc tao ra trong ving lan can phan nim chéo & phia trén bén trai
ctia phan khoét 21a. Biéu tugng 42 dung cho cong tic chiéu sang 12 phan hién thi thé
hién cong tic chiéu sang 26 va chi tiét hon, c6 biéu twong tit 42a, biéu tuwong ding
cho dén dinh vi 42b va biéu tugng chiéu sang co ban 42¢ theo thir ty nay tir phai sang
trai va duoc tao ra trong ving lan can phan trén ctia phan 15 duéi 21b. Biéu twgng 43
dung cho cong tic dimg dong co 1a phan hién thi thé hién cong tic dimg dong co 27

va dugc tao ra trong ving lan cin & phia bén trdi ctia phan 16 trén 21c.

Biéu tuong 41 dung cho cong tic khoi dong, biéu tugng 42 ding cho cong tic
chiéu sang va biéu tuong 43 ding cho cong tic dimg dong co dugc mo ta trén diy lan
luot duoc tao ra bang vat lidu pht c6 do trong sudt c6 mau tring hodc mau khac theo
cach che cac phan khong duoc phu bai vat liéu phu vé co ban ¢6 mau den, trén mit

ngoai 21k ctia hdp trén 21.

Toan bd mit ngoai 21k ctia hop trén 21 duge phu béi vét liéu pht vé co ban ¢o
mau den trir biéu twong 41 dung cho cong tic khai dong, biéu tugng 42 dung cho cong
tac chiéu sang va biéu twong 43 dung cho cong tic dimg dong co duoc mo ta trén day.
Hon nita, d6i v6i hop dudi 22 (xem Fig.3(B)), toan bd mat ngoai ctia nd duge pht bai

vat liéu pht vé co ban c6 mau den.
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Hon nira, & phia mat trong ctia hp trén 21, ngudn phat sang bang dén LED 51
duoc bd tri trong ving 1an can & phia chéo 1én phia trén bén phai cia biéu twong 41
ding cho cong tic khéi dong, ngudn phat sang bang dén LED 52 duoc bd tri trong
viing lan cén & phia bén trai clia biéu tugng 42 ding cho cong tac chiéu sang va ngudn
phat sang bang dén LED 53 duoc bb tri trong ving 14n cin khoang khong giira biéu
twong van hanh déng co 43a va biéu tuong dimg dong co 43b thudc biéu twong 43

ding cho cong tic dimg dong co.

Céc ngudn phat sang bang dén LED 51, 52 va 53 lan luot 1a céac ngudn phat
sang ma moi ngudn phat sang nay bao gém tam dé 55 c¢6 mach dién phat sang duoc
tao ra trén do va tdm vi mach LED 56 duoc gén trén tAm dé 55. Trén cac tim vi mach
LED 56, cac duong vuong goc 56a (xem Fig.4) kéo dai tr tdm cua céac bé mat phat

sang clia né 13 cac truc quang clia cac ngudn phat sang bing dén LED 51, 52 va 53.

Ngudn phat sing bing dén LED 51 khién cho biéu tuong 41 dung cho cong tic
khoi dong phét ra 4nh sdng, vdi dudng vudng goc 56a cua tdm vi mach LED 56 hudng
vé phia ving l4n can biéu twong 41 ding cho cong tic khoi dong. Khi biéu twong 41
ding cho cong tic khdi dong duge nhin tir phia trude, ngudn phat sang bang dén LED
51 dwoc bd tri & vi tri 1éch chéo 1én phia trén bén phai tuong dbi vé6i biéu tuwong 41
ding cho cong tic khdi dong. Nghia 1a, trén hinh chiéu tir phia trudc cua biéu tuong
41 ding cho cong tic khéi dong, biéu twong 41 ding cho cong tic khoi dong va

ngudn phat sang bang dén LED 51 khong nim chéng 1én nhau.

Ngudn phat sang bang dén LED 52 khién cho biéu tuong 42 ding cho cong tic
chiéu sang va biéu tuong van hanh dong co 43a phét ra 4nh sang, v6i duong vudng
g6c 56a clia tAm vi mach LED 56 huéng vé phia viing lan can khoang khong gitta biéu
turong 42 dung cho cong tic chiéu sang va bidu twong 43 dung cho cong tic dimg
dong co. Khi biéu tugng 42 ding cho cong tic chiéu sang duoc nhin tir phia trudec,
ngudn phat sang bang dén LED 52 duoc bd tri & vi tri 1éch vé phia bén trai, twong ddi
v6i biéu twong 42 dung cho cong tic chiéu sang. Nghia 13, trén hinh chiéu tir phia
trude cua biéu tuong 42 ding cho cong tic chiéu sang, biéu tugng 42 dung cho cong
tdc chiéu sang va ngudn phat sang bang dén LED 52 khong nam chong 1én nhau.

Nhu duge minh hoa trén Fig.3(B), ngudn phét sang bang dén LED 53 khién

cho biéu tuong dirg dong co 43b phat ra anh sang v6i duong vudng goc 56a cla tAm
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vi mach LED 56 clia n6 huéng vé phia ving lan can biéu tuong dimg dong co 43b
thudc biéu twong 43 ding cho cdng tic dimng dong co. Pudong vudng goc 56a clia tim
vi mach LED 56 cua ngudn phat sang bang dén LED 53 kéo dai vudng goc tir tim bé
mit phét ra 4nh sdng cua tdm vi mach LED 56. Khi biéu twong 43 dung cho cong tic
dimg dong co dugc nhin tir phia trude, ngudn phét sang bang dén LED 53 duoc b tri
léch vé phia ving 1an can khoang khong giita biéu tugng van hanh dong co 43a va
biéu tuong dimg dong co 43b thude biéu twong 43 ding cho cong tic dimg dong co.
Nghia 1a, trén hinh chiéu tir phia trudc ciia biéu tuong 43 dung cho cong tic dimg
dong co, biéu tugng van hanh dong co 43a va biéu tuong ding dong co 43b thude
biéu twong 43 ding cho cong tic dirng déng co va ngudn phat sang bang dén LED 53

khong nam chong 1én nhau.

Hon nita, cac ngudn phat sang bang dén LED 51, 52 va 53 dugc minh hoa trén
Fig.3(A) va Fig.3(B) khong nim chdng 1én cac biéu tuong tuwong g (biéu twgng 41
ding cho cong tic khéi dong, biéu twong 42 ding cho cong tic chiéu sang va biéu
twong 43 dung cho cong tic dimg ddng co) trén hinh chiéu tir phia trudc cuia cc biéu
twrong twong ung nay (biéu twong 41 dung cho cong tic khoi dong, biéu twong 42

dung cho cong tic chiéu sang va biéu tuong 43 dung cho cong tic dimg dong co).

Hon nita, cic duong vudng goc 56a ciia cac tim vi mach LED 56 tuong (mg
clia cac ngudn phat sang bang dén LED 51, 52 va 53 duoc mo ta trén day déu duoc bd
tri 1éch theo kiéu ba chiéu so v4i cac biéu tugng tuong tmg nay (biéu tuong 41 dung
cho cong tic khdi dong, biéu twong 42 dung cho cong tic chiéu sang va biéu tugng 43

ding cho cong tic dimg dong co).
Fig.4 1a hinh v& mit cit theo duong IV-IV duoc thé hién trén Fig.3(B).

Trong hop trén 21, phin chira ngudn phat sang 21e duogc tao ra trén mat trong
21d, phan 16m dung dé chtra 21q duoc tao ra & phan chira ngudn phat sang 21le cia
hop trén 21 va ngudn phét sang bang dén LED 52 dugc bb tri trong phan 16m ding dé
chtra 21q nay. Phan 16m ding dé chira 21q bao gdm phan chira thir nhat 21f duge tao
ra & phia sau cing, phan chira thtt hai 21g duoc tao ra cé kich thudc 16n hon phan
chira thir nhat 21f theo cach lién k& véi phan chira thir nhat 21f va phan chta thir ba
21h dugc tao ra & vi tri gan nhét v6i phia miéng hé c6 kich thude 16n hon phan chia

thir hai 21g. Ngudn phat sang bang dén LED 52 duoc bd tri trong phan chira thir nhét
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21f va phén chira thir hai 21g. Chi tiét lam kin bang cao su 58 duoc 1ap vao phan chira
thir ba 21h theo cach ty vao phan bac 21j dwoc tao ra giita phin chtra thir hai 21g va
phan chira tht ba 21h. Chi tiét lam kin 58 ngin khong cho nudc mua, bui va cac thir

twong tu lot vao trong phan 16m ding dé chira 21q.

Chi tiét 1am kin 58 dugc tao ra lién khdi véi ngudn phat sang bang dén LED 52
va hai ddy dién 59 ding dé cip dién cho ngudn phat sang bang dén LED 52 di xuyén

qua chi tiét 1am kin 58 & trang thai kin nudc.

Mang phu 24, duoc tao ra bang cach phii toan bo mat trong 21d trir mat trong
21m ciia phan chira ngudn phat sang 21e bang vét liéu phii vé co ban co6 mau den,
dugce tao ra trén mat trong 21d cua hop trén 21. Hon nfta, trong hop dudi 22 (xem
Fig.2(B)), mang phu 24 lam bang vt liéu pht v& co ban c6 mau den duoc tao ra trén

toan by mét trong cua no.

Nhu duge mo ta trén day, trong hop trén 21, mat trong 21d va mat ngoai 21k
clia né duge phil béi mot mang vat liéu phit vé co ban ¢6 mau den trir cac biéu tuong
turong ung (biéu tugng 41 dung cho cong tic khai dong, biéu twong 42 ding cho cong
tic chiéu sang va biéu tuong 43 ding cho cong tic dimg dong co duge minh hoa trén
Fig.2(A) va Fig.2(B)). Anh sang chiéu vao cac phan bén trong duoc lam bing vit liéu
trong sudt hodc ban trong sudt ciia hop trén 21 tir cac ngudn phat sang bang dén LED
51, 52 va 53 (xem Fig.3(A) va Fig.3(B) ddi véi cac ngudn phét sang bing dén LED 51
va 53) di qua cac phan phia trong dé di dén cac biéu twong tuong tng (biéu twong 41
ding cho cong tic khéi dong, biéu twong 42 dung cho cong tic chiéu sang va biéu
tugng 43 dung cho cong tic ding dong co) va lam cho cac biéu tugng tuong (mg nay
(biéu tuong 41 ding cho cong tic khdi dong, biéu tugng 42 ding cho cong tic chiéu
sang va biéu twong 43 dung cho cong tic dimg dong co) phét ra anh sang. Hon nita,
cac mang vit lidu pht vé co ban ¢6 mau den duge mo ta trén day ngan khong cho anh
sang trong cic phan bén trong ctia hop trén 21 bi lot ra phia ngoai qua cac phan khong
c6 cac biéu tuong tuong ung (biéu twong 41 dung cho cong tic khai dong, biéu tuong

42 diing cho cong tic chiéu sang va biéu tugng 43 ding cho cong tic dimg dong co).

Fig.5 12 hinh v& mit cat theo dudong V-V duoc thé hién trén Fig.1.
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Trong hop trén 21, hai phan vau 21n (chi mét trong sb cac phan viu 21n dugc
minh hoa trén hinh v& nay) lién khdi trén mat trong 21d, hdp trén 21 va hop dudi 22
(xem Fig.1) dugc van chat boi cac dinh vit 34 dugc vén ren vao céc chi tiét dang dai

b¢ 36 lap chim trong cic phan vau tuong tmg 21n.

Phén chira ngudn phat sang 21p dugc tao ra theo cach lién khi va lién ké vai
phin vu 21n cua hop trén 21 va ngudn phat sang bang dén LED 51 dugc bo tri trong

phan chtra ngudn phat sang 21p ciia hop trén 21.

Mot ngudn phat sang bang dén LED 53 khac (xem Fig.3(A) va Fig.3(B)) duoc
b tri trong phan chira ngudn phét sang duge tao ra trong hop trén 21 twong tu nhu

ngudn phat sang bang dén LED 51 dugc md ta trén ddy.

Hon nita, phin chtra ngudn phat sang 21le (xem Fig.4) ma trong d6 chira nguén
phat sang bang dén LED 52 duoc thé hién trén Fig.3(A) va phan chira ngudn phat
sang ma trong d6 chira ngudn phat sang bang dén LED 53 (xem Fig.3(A)) dugc tao ra
theo cach 1ién khéi va lién k& véi cac phan vdu duoc tao ra trén mat trong ctia hop trén

21.

Nhu duge md ta trén ddy, nhu dwoc thé hién trén cac hinh vé& tir Fig.2 dén
Fig.5, muc do ty do ctia viée b tri cac ngudn phat sang bang dén LED 51, 52 va 53 ¢6
thé ting bang cach bd tri léch cac truc quang (cic duong vudng géc 56a) clia cic
ngudn phat sang bang dén LED 51, 52 va 53 trong khong gian ba chiéu tuong dbi véi
biéu tuong 41 dung cho cong tic khdi dong, biéu tuong 42 ding cho cong tic chiéu
sang va biéu tuong 43 ding cho cong tic dimg dong co. Nghia 14, mic do t do trong
thiét ké cum cong tic bén phai 20 c6 thé tang.

Fig.6 1 hinh vé& ding dé giai thich cum cong tic bén trai 60 (theo phuong an
thr nhat). Fig.6(A) 14 hinh chiéu tir phia truéc clia cum cong tic bén trai 60, Fig.6(B)
1a hinh chiéu bing cta cum cong tic bén trai 60, Fig.6(C) 1a hinh chiéu canh cta cum
cong tic bén trai 60 va Fig.6(D) 14 hinh chiéu tir phia dudi ctia cum cong tic bén tréi

60.

Cum cong tic bén trai 60 1a cum cong tic & phia kia dugc thé hién trén
Fig.6(A) duogc bd tri trén tay 1ai 11 (xem Fig.1) va duoc bé tri gan v6i phia duong tim

than xe ctia tay nam & phan dau bén trai cua tay l1ai 11.
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Cum cdng tic bén trai 60 gdm hop cong tic 63 co két cdu phén chia thanh hai
chi tiét 1 hop trén 61 va hop dudi 62 (xem Fig.6(B)) va cic cong tic twong mg (cong
tic coi 65, cong tic dén xi nhan (cdng tic dén tin hiéu r&) 66, cong tac pha-cdt 67 va

cong tic xin vuot 68 (xem Fig.6(B)) duoc bé tri trén hop cong tic 63.

Hop trén 61 va hop dudi 62 dugce lam bang nhua trong sudt hodc ban trong sudt
dé cho anh sang di qua va c6 cac mat ngoai va cac mdt trong dugc phu boi mot mang
vt liéu phu vé co ban c¢6 mau den, mau den hodc mau sam dé khong cho anh sang di

qua trir mOt sO phan cua cdc mat ngoai va cac mat trong.

Cong téc coi 65 1a mot cong tic kiéu nhin dé bam coi va duge bd tri & phan
dudi ctia hop trén 61. Cong tic dén xi nhan 66 1a mot cong tic ding dé bat va tat dén
xi nhan (dén tin hiéu r€) & phia bén trai hoac phia bén phai, dugc bd tri & chinh gilta
theo chiéu cao cta hop trén 61 va nam chdng lén dudng doc truc 30. Cong tac pha-cdt
67 1a mot cong téc dung dé chuyén doi gitta chium tia chiéu xa (chiéu pha) va chum tia

chiéu gan (chiéu cot) cta dén pha va dugc bd tri ¢ phan trén ctia hop trén 61.

Biéu tugng 71 dung cho cong tic coi, biéu twong 72 ding cho cong tac dén xi
nhan (cu thé 13, biéu twong dén xi nhan bén trai 72a, biéu tuong tat xi nhan 72b va
biéu tuong dén xi nhan bén phai 72¢) va biéu twong 73 ding cho cong tic pha-ct (cu
thé 13, biéu tuong chium tia chiéu xa 73a (xem Fig.6(B)) va biéu twong chum tia chiéu

gén 73b) duoc tao ra trén mat ngoai 61q ctia hop trén 61.

Biéu tuong 71 dung cho cong tic coi la phan hién thi thé hién cong tic coi 65
va duoc tao ra trong vung lan cin phan trén clia cong tic coi 65. Biéu tugng 72 cia
cong tic dén xi nhan la phan hién thi thé hién cong tic dén xi nhan 66 va dugc tao ra
trong vung lan can phan trén ciia cong tic dén xi nhan 66. Biéu tuong 73 dung cho
cong tic pha-cdt 1a phan hién thi thé hién cong tic pha-cdt 67 va duge tao ra trong
vung lan can phia bén phai ciia cong tac pha-cot 67.

Biéu tuong 71 dung cho cong tic coi, biéu tugng 72 dung cho cong tic dén xi
nhan va biéu tuong 73 ding cho cong tic pha-cdt lan luot duoc tao ra bang vt lidu
ph ¢c6 mau tring hodc mau khac dé cho anh sang di qua theo cach che cic phan ciia

mét ngoai 61q ctia hop trén 61 khong duoc phu boi vt liéu phu vé co ban c6 mau den.
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Nhu duge minh hoa trén Fig.6(B), cong tic pha-cdt 67 c6 phan dau sau ciia n6
nam chdng 1én duong doc truc 30. S6 chi dan 63a biéu thi phan ndi ctia hop trén 61 va

hop dudi 62.

Cong tic xin vuot 68 1a mot cong tic ding dé bat chim tia chiéu xa khi dén
pha khong duge bat va chuyén dbi gitta chim tia chiéu xa va chim tia chiéu gan khi
dén pha dugc bat va duge bd tri & phia bén cua hop dudi 62. O hop trén 61, biéu
tuong 74 dung cho cong tac xin vuot dugce tao ra trong vung lan can phia sau cua cong
tdc xin vuot 68 bang vt liéu pht ¢6 mau tring hodc mau khac dé cho anh sang di qua
theo cach che cac phan khong duoc phil boi vat liéu phil vé& co ban ¢6 mau den. Biéu

tuong 74 diing cho cong tic xin vuot 1a phan hién thi thé hién cong tic xin vuot 68.

Nhu duge minh hoa trén Fig.6(C), 15 lap tay 1ai 63b dung dé lip vao tay 1ai 11
(xem Fig.1) dugc tao ra trén hop cong tic 63 va cac phan ndi 63¢ va 63d ciia hop trén

61 va hop duéi 62 kéo dai tir mép ctia 15 1ip tay lai 63b.

Hai phén lip dinh vit 62a (chi mot trong sd cac phan lip dinh vit 62a duoc
minh hoa trén hinh v€& nay) cho phép cac dinh vit 76, dung dé kep ¢ dinh hop trén 61

va hop duéi 62, di xuyén qua do dugc tao ra & hop dudi 62.

Nhu duge minh hoa trén Fig.6(D), phan ndi 63e ctia hop trén 61 va hop dudi 62

duge bd & phia trude cong tic coi 65 va & phia sau duong doc truc 30.

Nhu dugce mo ta trén day, vat liéu phu vé co ban c6 mau den dugc pht va mang
phu duoc tao ra trén toan bd mit ngoai ctia hop trén 61 trir biéu twong 71 dung cho
cong tic coi, bidu twong 72 dung cho cong tic dén xi nhan, biéu twong 73 dung cho
cong tic pha-cot va biéu twong 74 ding cho cong tic xin vugt duge minh hoa trén
Fig.6(A) va Fig.6(B). Hon nita, d6i véi hop dudi 62 (xem Fig.6(B)), vat liéu phu vé co
ban ¢6 mau den dugc phu trén toan by mét ngoai ciia n6 va nhd d6 mang phu duge tao
ra.

Fig.7 1a hinh v& ding dé giai thich cach thé hién cac mat trudc ciia cac biéu
tuong tuong ung dung cho cic cong tac. Fig.7(A) 1a hinh chiéu canh minh hoa mot
phan hop cong tic 63 duoc thé hién trén Fig.6(C), Fig.7(B) 1a hinh v& thé hién mat cat

kéo dai theo phuong thing dung di qua biéu tugng 71 ding cho cong tic coi clia hop
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trén 61 duoc nhin theo cing moét huéng nhu duge thé hién trén Fig.7(A) va Fig.7(C)
1a hinh v& mit cét theo duong C-C dugc thé hién trén Fig.7(A).

Nhu dugc minh hoa trén Fig.7(A) va Fig.7(B), duong vuong goc 91 di qua
chinh gifra hay gn nhu chinh giira biéu trong 71 dung cho cong tic coi va vudng gbc
voi duong tiép tuyén 90 ma tiép tuyén v6i mat ngoai 61q ciia hop trén 61 hodc bé miit
ctia biéu tuwong 71 dung cho cong tac coi duge tao ra. Theo phuong 4n ndy, trong
truong hop biéu tugng 71 ding cho cong tic cdi dugc nhin theo hudng doc theo
duong vudng goc 91 lén duong vuong goc 91 nhu duge minh hoa bdi mii tén mau
trang S, thi truong hop nay duge goi 1a “mat trude clia biéu twong 71 ding cho cong
tac coi”, “hinh chiéu tir phia truée cta biéu twong 71 ding cho cong tic coi”, “nhin
vao mit trude cua biéu twong 71 ding cho cong tic coi”, “biéu tugng 71 dung cho
cong tic coi duoc nhin tir phia trude” va “biéu twong 71 ding cho cdng tic coi duoc

nhin trén mat trude”.

Nhu duoc minh hoa trén Fig.7(C), khi mit ngoai 61q ciia hop trén 61 1a phing
khi nhin trén mat cit theo huéng nay, thi duong vudng goc 91 dwong nhién 1a vudng
g6c voi mat ngoai 61q. Khi mat ngoai 61q udn cong trén mit cat theo huéng nay, thi
duong vuong goc 91 dwong nhién 13 vudng géc véi dudng tiép tuyén cia mit ngoai

61q.

Nghia 1a, duong vudng gbc 91 1a dudng vudng gdc kéo dai theo hudng vudng
g6c voi bé mit cia biéu tuong 71 dung cho cong tic coi, hodc 12 duong vudng goc
kéo dai theo huéng véi mit ngoai 61q ctia hdp trén 61 & phan ma biéu tuong 71 ding

cho cong tic coi dugc tao ra.

Luu ¥ 13, cach thé hién cac mat trude cia cac biéu twong twong ung khac véi
cac biéu twong 41 ding cho cong tic khéi dong, dwoc thé hién trén Fig.2 va Fig.6,
ciling gidng nhu cach thé hién mat trudce clia biéu twong 71 ding cho cong tic coi dugce
mo ta trén day.

Fig.8 1 hinh chiéu tir phia trudc minh hoa phan bén trong hop trén 61 ctia cum
cong tic bén trai 60. Luu y 13, biéu tugng 71 dung cho cong tic coi va biéu tugng 74

dung cho cong tdc xin vuot dugc minh hoa trén Fig.6(A) va Fig.6(B) dugc bé qua.
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Phén khoét 61a dung dé bb tri cong tic coi 65 (xem Fig.6(A)), phan truot 61b
ding dé truot cong tic dén xi nhan 66 sang phia bén va phan 13 trén 61c dung dé b tri

cong tic pha-cdt 67 duoc tao ra & hop trén 61.

Phén khoét 61a, phin truot 61b va phan 15 trén 61c duge mo ta trén day lan
luot duge tao ra & phan dudi, phan giita theo phuong thing dimg va phan trén cia hop

trén 61.

Trén mat trong 61d cda hdp trén 61 co hai phan vau 61e va 61f duoc tao ra
trong vung lan can & phia dudi va vung lan cdn ¢ phia bén phai cua phan 13 trén 61c
theo cach kep phan 13 trén 61c vao giira, phan vau 61n dugc tao ra & vi tri gan véi
phia bén phai ctia phin viu 61e & mot phia bén, phan vau 61g duogc tao ra trong ving
1an c4n phia bén phai cta phin 13 trén 61c, cic phan vau 61r va 61s duoc tao ra & phia
bén phai ctia phan khoét 61a va phan vau 61t dugc bé tri trong ving 14n cén & phia

bén trai clia phan 16 trén 61c.

Céc chi tiét dang dai 6c 78 1an luot dugc ldp chim trong cac phan vau 61e va
61f ctia hop trén 61 va céac 16 ren 61p ma céc dinh vit lan luot duoc van ren vao dé
duoc tao ra trong cac phan vau 61g, 61n, 61r, 61s va 61t ctia hop trén 61. Dinh vit 76

(xem Fig.6(C)) duoc van ren vao chi tiét dang dai ¢ 78.

Hon nita, trén mat trong 61d ctia hop trén 61 c6 phan chira ngudn phat sang thir
nhét 61h dugc tao ra lién khdi voi cac phén vau 61e va 61n theo cach lién ké vai phia
dudi ctia phin vu 61n, & phia bén phai ciia phin vau 61e, phan chira ngudn phat sang
thir hai 61j dugc tao ra lién khdi voi phan véu 61g theo cach lién ké véi phia dudi ctia
phin vAu 61g va phan chira ngudn phét sang thir ba 61k dugce tao ra lién khdi véi phan

véu 61f theo cach lién k& vai phia bén phai chéo xudng dudi ciia phan véu 61f.

Phén chira ngudn phat sang thtr nhit 61h, phan chira ngudn phat sang thir hai
61j va phan chira ngudn phat sang thi ba 61k ctia hop trén 61 lan lugt bao gdm cac
phan 16m dung dé chtra 61m, ngudn phét sang bang dén LED 81 nam trong phan 16m
ding dé chira 61m cta phan chira ngudn phét sang thi nhit 61h, nguon phat sang
bang dén LED 82 ndm trong phan 16m ding dé chira 61m ctia phan chita ngudn phat
sang thtr hai 61j va ngudn phat sing bang dén LED 83 nim trong phan 16m ding dé

chira 61m cua phan chtra ngudn phat sang thir ba 61k.
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Céc ngudn phat sang bang dén LED 81, 82 va 83 lan luot 1a cdc ngudn phat
sang ma moi ngudn phat sang nay bao gdm tAm dé 55 c6 mach dién phat sang dugc
tao ra trong d6, tim vi mach LED 56 dwoc gan trén tim dé 55 va c6 ciing mot két ciu

nhu cac ngudn phat sang bang dén LED 51, 52 va 53 (xem Fig.3(A)).

Luu y 1a, cdc duong vudng goc 56a cua cac tdm vi mach LED 56 14 cac truc
quang ciia cic ngudn phat sang bang dén LED 81, 82 va 83. Cudng d6 anh sang la cao
nhat trén dudng vudng goc 56a va cudng do dnh sang giam dan khi n6 di ra xa duong
vudng goc 56a. SO chi din 61u biéu thi gan gia cudong duoc tao ra trén mit trong 61d
cua hop trén 61 theo cach kéo dai xudng dudi tir phan chia ngudn phat sang thir hai

61j va duoc bd tri gan v6i phan dau bén phai cua phan truot 61b.

Ngubdn phat sing bang dén LED 81 khién cho biéu tuong 71 ding cho cong tic
coi phat ra anh sang véi dudong vudng goc 56a cua tdm vi mach LED 56 kéo dai vé
phia viing l4n c4n biéu tuong 71 ding cho cong tic coi (xem Fig.6(A)). Trén Fig.6(A)
va Fig.7, ngudn phat sang bang dén LED 81 dugc bb tri & vi tri léch vé phia trén
turong ddi véi biéu tugng 71 ding cho cong tic coi, khi biéu twong 71 dung cho cong
tdc coi duoc nhin tir phia true. Nghia 14, trén hinh chiéu tir phia truée ciia biéu tuong
71 ding cho cong tic coi, biéu twong 71 dung cho cong tic coi va ngudn phét sang

bang dén LED 81 khong nam chdng 1én nhau.

Ngudn phat sang bang dén LED 82 khién cho biéu twong 72 ding cho cong tic
dén xi nhan va biéu tuong chum tia chiéu gin 73b phét ra anh sang v6i duong vudng
g6¢ 56a cta tim vi mach LED 56 kéo dai dén giira biéu tugng 72 dung cho cong tic
dén xi nhan va biéu twong chum tia chiéu gan 73b thudc biéu twong 73 dung cho cong
tic pha-cot. Khi biéu twong 72 dung cho cong tic dén xi nhan duoc nhin tir phia truée,
ngudn phat sang bang dén LED 82 dugc bé tri & vi tri 1éch vé phia bén phai twong ddi
v6i biéu twong 72 dung cho cong tic dén xi nhan. Nghia 13, trén hinh chiéu tir phia
trude cia biéu tugng 72 ding cho cdng tic dén xi nhan, biéu tugng 72 dung cho cong
tdc den xi nhan va ngudn phat sang bang dén LED 82 khong nam chdng lén nhau.

Ngudn phét sang bang dén LED 83 khién cho biéu twong chum tia chiéu xa 73a
phat ra anh sang v4i duong vudng goc 56a cua tAm vi mach LED 56 kéo dai vé phia
ving l4n cdn biéu twong chum tia chiéu xa 73a thudc biéu tugng 73 ding cho cong tic

pha-cét. Khi biéu tugng 73 ding cho cong tic pha-cot duge nhin tir phia trude, ngudn

-18-



33402

phat sang bang dén LED 83 dugc bé tri & vi tri 1éch vé phia bén phai chéo xudng duéi
twong dbi voi biéu tugng chum tia chiéu xa 73a. Nghia 13, trén hinh chiéu tir phia
trude cua bidu tuong chum tia chiéu xa 73a, biéu twong chum tia chiéu xa 73a va

ngudn phat sang bang dén LED 83 khong nam chong 1én nhau.

Quay tré lai Fig.6(B), biéu tugng 74 ding cho cong tac xin vuot don gian duoc
tao ra bang vat liéu pht mau tring va khong phat ra anh sang, nhung né ciing ¢ thé
phat ra anh sang cung voi biéu twong chum tia chiéu xa 73a nhd anh séng tir ngudn
phat sang bang dén LED 83. Trong trudong hop nay, khi biéu tuong 74 dung cho cong
tic xin vuot dugc nhin tir phia trudce, ngudn phat sang bing dén LED 83 duoc bd tri &
vi tri 1éch tuong dbi voi biéu twong 74 dung cho cong tac xin vuot. Nghia 14, trén hinh
chiéu tir phia trudc ctia biéu twong 74 ding cho cong tic xin vuot, biéu tuong 74 dung
cho cong tic xin vuot va ngudn phat sang bang dén LED 83 dugc bb tri theo cach

khong nam chong lén nhau.

Hon nita, cdc ngudn phét sang bang dén LED 81, 82 va 83 dugc thé hién trén
Fig.8 khong nim chdng 1én cic biéu tugng tuong tng (biéu tugng 71 dung cho cong
tic coi, biéu twong 72 dung cho cong tic dén xi nhan, biéu tugng 73 dung cho cong
tac pha-cdt va biéu tugng 74 ding cho cong tic xin vuot) trén hinh chiéu tir phia trudce
cla cac biéu twong twong mg nay (biéu tugng 71 dung cho cong tic coi (xem
Fig.6(A)), biéu tugng 72 dung cho cong tdc dén xi nhan, biéu tuong 73 ding cho cong

tic pha-cdt va biéu twong 74 dung cho cong tic xin vuot (xem Fig.6(B)).

Hon nita, cac dudong vudng goc 56a cla cac tim vi mach LED 56 tuong tng
cua cdc ngudn phét sang bang dén LED 81, 82 va 83 dugc mo ta trén day déu dugc bd
tri 1éch theo kiéu ba chiéu so véi cac bidu twong twong tng nay (biéu twong 71 ding
cho cong tic coi, biéu tugng 72 ding cho cong tdc dén xi nhan, biéu tuong 73 ding

cho cong tic pha-cbt va bidu trong 74 dung cho cong tic xin vurgt).
Fig.9 1a hinh v& mat ct theo duong IX-IX duoc thé hién trén Fig.8.

Trong hop trén 61, phan chira ngudn phat sang thr hai 61j duoc tao ra trén mit
trong 61d va ngudn phat séng bing dén LED 82 nim trong phan 16m ding dé chura
61m cua phan chira ngudn phat sang thtt hai 61;j. Phan 16m ding dé chira 61m duoc

tao boi phén chtra thtt nhét 21f dugc tao ra & phia sau cung, phe‘”m chira thtr hai 21g
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duoc tao ra theo cach lién k& voi phan chira thir nhat 21f ¢6 kich thudc 16n hon phan
chira thtr nhit 21f va phan chira thir ba 21h duge tao ra & vi tri gan nhét voi phia
miéng hd co kich thude 16n hon phan chtra thir hai 21g. Ngudn phat sang bang dén
LED 82 dugc b tri trong phin chtra thir nhat 21f va phan chira thir hai 21g. Chi tiét
lam kin 58 dugc bd tri trong phan chira thit ba 21h va chi tiét lam kin 58 ngin khong

cho nudc mua, bui va cac thi tuong tu lot vao trong phan 16m ding dé chira 61m.

Chi tiét 1am kin 58 duoc tao ra lién khdi véi ngudn phat sing bang dén LED 82
va hai ddy dién 59 dung dé cap dién cho ngudn phat sang bang dén LED 82 di xuyén

qua chi tiét lam kin 58 & trang thai kin nuéc.

Mang phu 24 duge tao ra bing cich phii toan by mait trong 61d bang vit liéu
phil vé co ban c6 mau den trir mit trong 21m cta phén 16m dung dé chira 61m dugc
tao ra trén mat trong 61d cia hdp trén 61. Hon nita, trong hop dudi 62 (xem Fig.6(B)),
toan bd mat trong dugc phu boi mang pha 24 lam bang vét liéu pht vé co ban c6 mau

den.

Biéu tugng 72 dung cho cong tic dén xi nhan dugc tao ra béng cach phu truc
tiép mat ngoai 61q ctia hop trén 61 bang vat liéu pht ¢6 mau tring hodc mau khac ma

c6 do trong suot.
Hoat dong cua cum cong tac bén trai 60 s€ dugc mo ta dudi day.

Khi ngudn phat sang bang dén LED 82 duoc cip dién va tdm vi mach LED 56
phéat ra anh siang, 4nh sang di bén trong phén trong duoc lam bang vat liéu trong sudt
hoac trong m& cua hop trén 61 nhu duge minh hoa boi cac miii tén A, B va C va di
dén biéu twong deén xi nhan bén trai 72a, biéu tugng tit xi nhan 72b va biéu tuong dén
xi nhan bén phai 72¢ cdu thanh biéu twong 72 ding cho cong tac dén xi nhan dugc tao
ra trén mét ngoai 61q cua hdp trén 61. Sau do, anh sdng phan xa theo cach bi phan tan
trén mang phu cé do trong sudt va tao ra biéu tugng den xi nhan bén trai 72a, biéu
tuong tit xi nhan 72b va biéu twong dén xi nhan bén phai 72c, va di ra phia ngoai
ddng thoi trai rong ra theo cdc huéng twong ng nhu duge minh hoa béi cac mii tén
D, E va F va dugc nhan biét bang mat cia ngudi 1ai xe hay nhitng ngudi tuong tu di

trén xe may.

-20-



33402

Phin cta hop trén 61 ma biéu tuong 72 dung cho cong tic dén xi nhan dugc tao
ra trén d6 c6 dang phing hodc gan nhu phan phang. Ngudn phat sang bang dén LED
82 dugc bd tri & vi tri 1éch theo hudng vudng goc voi dudong vudng goc 85, twong ddi
v6i hudng vudng goc voi phan ma biéu tugng 72 ding cho cong tdc dén xi nhan duoc
tao ra trén do, nghia la huéng ma duong vudng goéc 85 véi phan dugc mo ta trén day
kéo dai theo d6. Chi tiét hon, trong hop trén 61, ngudn phat sang biang dén LED 82
duoe bd tri theo cach nim & phia ngoai ving 88 (la viing chira dudng vudng goc 85
dugc mo ta trén day) gitra hai duong vudng goc 86 va 87 kéo dai tir hai phan diu cta
biéu tuong 72 dung cho cong tic dén xi nhan. Noi cach khac, ngudn phét sing bang
dén LED 82 dugc b tri theo cach ndm & phia ngoai (duoc bd tri 1éch) so véi viing 88
0 phia sau cua hop trén 61 so vo1 biéu twong 72 dung cho cong tic dén xi nhan, khi
biéu trong 72 ding cho cong tic dén xi nhan duge nhin tir phia ngoai hop cong tic 63,

cu thé 13, biéu tugng 72 ding cho cbng tic dén xi nhan duge nhin tir phia trude.

Béng cach bé tri ngudn phét sang bang dén LED 82 theo cich nay, ngudn phat
sang bang dén LED 82 khong nim chdng 1én biéu twong 72 dung cho cong tic dén xi
nhan ¢ phia sau so v§i mdt ngoai 61q ctua hop trén 61. Vi du, khi ngudn phét sang
bang dén LED 82 dugc bd tri theo cach nam chong 1én biéu twong 72 dung cho cong
tdc dén xi nhan & phia sau so véi mit ngoai 61q ctia hop trén 61, do sau ctia hdp cong
tic 63 (xem Fig.6(A)) ting, nghia 1a hop cong tic 63 co kich thudc tang, néu chiéu
day cta biéu tugng 72 dung cho cong tdc dén xi nhan nhur mot phan hién thi 13 16n, thi
bidu tugng 72 dung cho cong tic dén xi nhan dugc bé tri trén mit ngoai c6 cac chd 16i
va cac chd 18m, hodc cong tic dén xi nhan 66 (xem Fig.6(A)) dugc bé tri trong ving
lan can biéu twong 72 dung cho cong tic dén xi nhan. Hon nita, bién do diéu chinh cua
khoang cach gifta biéu twong 72 dung cho cong tdc dén xi nhan va ngudn phat sang
bang dén LED 82 giam va viéc diéu chinh do sang cuia biéu tugng 72 dung cho cong
tic dén xi nhan tr& nén kho khin.

Hon nita, khi ngudn phét sang bang dén LED duoc bb tri theo cach ma dudng
vudng goc clia tim vi mach LED huéng vé phia biéu twong 72 ding cho cong tic dén
xi nhan, tim dé ma tAm vi mach LED duoc tao ra trén do tr(y nén gén nhu song song

v6i mat ngoai 61q va mat trong 61d cua hop cong tic 63 va vung trén mat trong 61d
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ma ngudn phat sang bing dén LED chiém chd ting. Két qua 1a, mirc do tu do ctia viéc

b6 tri ngudn phat sang bang dén LED trén mit trong 61d bi han ché.

Trai véi phan tich néu trén, theo phuong an nay, ngudn phat sing bang dén
LED 82 duoc bé tri theo cach nim 1éch so v6i phdn bén trong ciia biéu tuong 72 ding
cho cdng tic dén xi nhan, khién cho chiéu siu cua hop cong tic 63 khong bi ting va
su tang kich thudc cuia hop cong tdc 63 ¢o thé duge han ché. Hon nira, biéu tuong 72
dung cho céng tic dén xi nhan va ngudn phat sang bang dén LED 82 ¢6 thé dugc bd
tri ma khong gy can tré 1an nhau va mirc do tu do cua viéc bé tri biéu tugng 72 ding
cho cong téc den xi nhan va ngudn phét sang bang dén LED 82 c6 thé tang. Nho do,
trén Fig.7, vi du, pham vi diéu chinh cua khoang cach giita ngudn phat sang bang dén
LED 82 va biéu twong 72 ding cho cdng tic dén xi nhan va biéu twong 73 dung cho
cong tic pha-cdt ting, va c6 thé dit theo cach thich hop d sang vao thoi diém phat
sang clia moi biéu tugng trong sd biéu twong 72 ding cho cong tic dén xi nhan va

biéu twong 73 dung cho cong tic pha-cét.

Hon nita, duong vudng gbc S6a cua tAm vi mach LED 56 cta ngudn phat sang
bang dén LED 82 dugc huéng doc theo mit ngoai 61q va mat trong 61d ctia hop cong
tic 63, nho d6 két cAu nay co thé thyc hién duge viée tim dé 55 va tdm vi mach LED
56 ciia ngudn phat sang bang dén LED 82 duoc lip vao trong phan 16m ding dé chira
61m cia phan chira ngudn phat sang thir hai 61j & tu thé gan nhu vudng goéc véi mit
trong 61d. Nho do, trén mat trong 61d, viung bi chiém chd béi phin chira ngudn phat
sang thir hai 61j ¢6 thé dugc 1am nhé hon va muc do tu do cua viée bé tri ngudn phat

sang bang dén LED 82 trén mit trong 61d ¢6 thé tang.

Luu y 1a, dudng vudng goc 56a ciia tim vi mach LED 56 khong nhét thiét phai

hudng doc theo mat ngoai 61q va mét trong 61d ctia hop cong tic 63.

Trén cdc hinh v& tir Fig.6 dén Fig.9, cac chiéu dinh huéng cta cic tdm vi mach
LED 56 cua tt ca cac ngudn phat sang bang dén LED 81, 82 va 83 dugc bb tri léch
trong khong gian ba chiéu so véi cic bidu twong twong ung (biéu tugng 71 dung cho
cong tic coi, biéu twong 72 dung cho cong tic dén xi nhan, biéu tugng 73 dung cho
cong tic pha-ct va biéu tugng 74 ding cho cong tic xin vuot). Hon nita, nhu duge
minh hoa trén Fig.9, duong vudng goc 56a cua tdm vi mach LED 56 kéo dai song

song hodc gan nhu song song véi biéu tugng 72 dung cho cong tdc dén xi nhan dugc
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b tri trén mat ngoai 61q ctia hop trén 61. Noi cach khac, duong vudng goc S6a kéo

dai doc theo biéu twong 72 ding cho cong tic dén xi nhan.

Nhu duge mo ta trén ddy, trén cac hinh vé tir Fig.6 dén Fig.9, cac truc quang
(cac duong vudng gdc 56a) cua cac ngudn phat sang bang dén LED 81, 82 va 83 duoc
bé tri léch trong khong gian ba chiéu twong ddi véi biéu tugng 71 dung cho cong tic
coi, biéu twong 72 ding cho cong tic dén xi nhan, biéu twgng 73 ding cho cong tic
pha—cét va biéu tuong 74 dung cho cong tac xin vuot, nhd d6 mire do tu do cua viéc
bé tri cac ngudn phat sang bang dén LED 81, 82 va 83 ¢6 thé tang, nghia la mirc do tu

do trong thiét ké cum cong tic bén trai 60 co thé tang.
Phuong an thtr hai

Fig.10 1a hinh chiéu tir phia truéc minh hoa cum cong tic bén phai 100 (theo

phuong an tht hai).

Cum cdng tic bén phai 100 14 cum cdng tic & mot phia bén khic v6i cum cong
tic bén phai 20 duge thé hién trén Fig.2 & cac vi tri clia biéu tugng 41 dung cho cong

tic khoi dong va biéu twong 43 ding cho cong tic dimg dong co.

Cum cong tic bén phai 100 gdm hop cong tic 103, c6 két cau phan chia thanh
hai chi tiét 1a hop trén 101 va hop duéi (khong duge minh hoa trén hinh vé), va cic
cong tic tuong tng (cong tic khoi dong 105, cong tic chiéu sang 26 va cong tic dimg

dong co 107) duoc b tri trén hop cong tic 103.

Trong s6 hop trén 101 va hdp dudi, it nhat hop trén 101 dwge lam bang nhya
trong sudt hodc ban trong sudt dé cho anh sang di qua, mat ngoai va mit trong duoc
phu bdi mdt mang vat liéu phu vé co ban c¢6 mau den, mau den hodc mau sim dé

khong cho anh sang di qua trir mot s6 phan cia méat ngoai va mat trong.

Hon nita, cong tic khéi dong 105 va cong tic ding dong co 107 dugc lam bang
nhua trong sudt hodc ban trong sudt dé cho anh sang di qua, trong sb cac mat ngoai va
cac mit trong, it nhit cac mat ngoai duoc phii béi mang phii lam bang vat liéu phi vé
co ban ¢6 mau den, mau den hodic mau sim dé khong cho anh sang di qua trir mot sd

phén cua no.
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Trong hop trén 101, biéu twong 42 dung cho cong tac chiéu sang dugc tao ra
trong vung lan can phia trén cua cong tac chiéu sang 26. Biéu tuong 42 dung cho cong
tdc chiéu sang duogc tao ra béng vat li€éu phu c6 mau tréng hodc mau khac dé cho anh
sang di qua theo cach che phan khéng dugc phu béi vat liéu phi vé co ban c6 mau den

trén mat ngoai cua hop trén 101.

Biéu tuong 41 dung cho cong tic khoi dong duogc tao ra trén mit ngoai cla
cong tic khoi dong 105. Biéu tuong 41 ding cho cong tic khéi dong duoc tao ra bang
vat lidu phii ¢6 mau trang hodc mau khac dé cho anh séng di qua theo cich che phan
khong duoc phit boi vat liéu phit vé co ban c6 mau den trén mit ngodi cla cong tac
khéi dong 105. Cong tic khoi dong 105 khac voi cong tic khdi dong 25 (xem Fig.2) &
chd phéan 16m dung dé chira duge tao ra trén mit trong (phia trong) cia cong tac khoi
dong 105 va ngudn phat sang bang dén LED 51X dé lam cho biéu tugng 41 dung cho

cong tic khoi dong phat ra dnh sang dugc bé tri trong phan 16m ding dé chira nay.

Hon nita, biéu twong 43 dung cho cong tic dirng dong co (biéu tugng van hanh
dong co 43a va biéu tugng ding dong co 43b (xem Fig.2(B)) duoc tao ra trén mat
ngoai ctia cong tic dimg dong co 107. Biéu tuwong van hanh dong co 43a va biéu
tugng dung dong co 43b dugc tao ra béng vat liéu phu c6 mau tréng hodc mau khac dé
cho 4nh sang di qua theo cach che phan khong dugc phii béi vat liéu phi vé co ban ¢6
mau den trén mit ngoai ctia cong tic dimg dong co 107. Cong tic dimg dong co 107
khéc vé6i cong tic dung dong co 27 (xem Fig.2(A)) & chd phan 16m dung dé chira
duoc tao ra trén mat trong (phia trong) ctia cong tic dimg dong co 107 va ngudn phat
sang bang dén LED 52X dé lam cho biéu tuong 43 dung cho cong tic dirng dong co

phat ra 4nh sang duoc bd tri trong phan 16m dung dé chira nay.

Nhu dugce minh hoa trén Fig.2 va Fig.3 dugc mo ta trén day, trong cum cong
tic bén phai 20 1a mot cum cong tic trong d6 cac cong tic (cong tic khoi dong 25,
cong tic chiéu sang 26 va cong tic dirng dong co 27) va cc phan hién thi (biéu tugng
41 dung cho cong tic khoi dong, biéu tugng 42 dung cho cong tic chiéu sang va biéu
tuong 43 dung cho cong tic dimg dong co) dugc tao ra trén hop cong tic 23 va biéu
tuong 41 dung cho cong tic khoi dong, biéu tuong 42 dung cho cong tic chiéu sang
va biéu tuong 43 dung cho cong tic dimg dong co c6 kha ning phat ra anh sang, cac

ngudn phat sang bang dén LED 51, 52 va 53, la cac ngudn phat sang lam cho biéu
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twong 41 dung cho cong tic khoi dong, biéu tugng 42 ding cho cong tic chiéu sang
va biéu twong 43 dung cho cong tic dimg dong co phat ra anh séng, dugc b6 tri bén
trong hop cong tic 23 va cac ngudn phét sang bang dén LED 51, 52 va 53 dugc bb tri
& cac vi tri noi ma cac nguodn phat sang bang dén LED 51, 52 va 53 khong nim chong
[én biéu tuong 41 dung cho cong tic khéi dong, bidu twong 42 dung cho cong tic
chiéu sang va biéu twong 43 ding cho cong tic dimg dong co (hodc & cac vi tri 1éch so
v6i hudng vudng goc véi biéu tuong 41 ding cho cong tic khoi dong, biéu tuong 42
dung cho cong tic chiéu sang va biéu tuong 43 ding cho cong tic dimg dong co)
trong hdp cong tic 23 khi nhin vao cac mit trude cla biéu tugng 41 dung cho cong tic
khéi dong, biéu tuong 42 dung cho cong tic chiéu sing va biéu tuong 43 dung cho

cong tac dung dong co.

Hon nita, nhu dugc minh hoa trén cac hinh vé& tir Fig.6 dén Fig.9, trong cum
cong tic bén trai 60 12 mot cum cong tic trong do6 cac cong tic (cong tic coi 65, cong
tic den xi nhan 66, cong tic pha-cdt 67 va cong tic xin vuot 68) va cac phan hién thi
(biéu tuong 71 ding cho cong tic coi, biéu twong 72 ding cho cong tic dén xi nhan,
bidu twong 73 ding cho cong tic pha-cét va biéu tuong 74 ding cho cong tic xin
vuot) duoc tao ra trén hop cong tic 63 va biéu tugng 71 dung cho cong tic coi, biéu
tugng 72 dung cho cong tdc deén xi nhan, biéu twong 73 dung cho cong tic pha-ct va
bidu tugng 74 ding cho cong tic xin vuot c6 kha ning phat ra 4nh sng, cac ngudn
phat sang bing dén LED 81, 82 va 83, 1 cac ngudn phét sang lam cho biéu tuong 71
dung cho cong tic coi, biéu tugng 72 dung cho cong tic dén xi nhan, biéu twong 73
dung cho cong tic pha-cét va biéu tuong 74 ding cho cong tic xin vuot phat ra anh
sang, duoc bd tri bén trong hop cong tic 63 va cac ngudn phat sang bang dén LED 81,
82 va 83 duogc bb tri ¢ cac vi tri noi ma cac ngudn phat sang bang dén LED 81, 82 va
83 khong nam chong 1én biéu tuong 71 dung cho cong tic coi, biéu tugng 72 ding
cho cong tic dén xi nhan, biéu twong 73 ding cho cong tic pha-cdt va biéu tuong 74
ding cho cong tic xin vuot trong hdp cong tic 63 (hodc & cac vi tri 1éch so v6i huéng
vudng goc véi biéu tugng 71 ding cho cong tic coi, biéu twong 72 ding cho cong tic
dén xi nhan, biéu trong 73 dung cho cong tic pha-cét va biéu tugng 74 dung cho cong

tdc xin vuot) khi nhin vao cac mat trudc cia bicu tugng 71 dung cho cong tac coi,
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biéu tugng 72 ding cho cong tdc den xi nhan, biéu trong 73 dung cho cong tic pha-

cbt va biéu tuong 74 dung cho cong tic xin vuot.

Nhé két cdu nay, biéu twong 41 dung cho cong tic khoi dong, biéu tuwong 42
dung cho cong tic chiéu sang, biéu tuong 43 dung cho cong tdc dirng dong co, biéu
tugng 71 dung cho cong tac coi, biéu tuong 72 dung cho cong tdc dén xi nhan, biéu
tuong 73 dung cho cong tic pha-cdt, biéu twong 74 dung cho cong tac Xin vuot va cac
ngudn phat sang bang dén LED 51, 52, 53, 81, 82 va 83 c6 thé dugc sip xép ma
khong bi han ché boi cach bd tri nay va mac do tu do cua viéc b tri nay c6 thé tang.
Hon nita. cac ngudn phat sing bang dén LED 51, 52, 53, 81, 82 va 83 duoc bé tri theo
cach khong nam chong lén cic biéu tugng twong tng ndy & phia sau so véi cac biéu
twong tuong tmg (biéu twong 41 dung cho cong tic khoi dong, biéu tuong 42 ding
cho cong tic chiéu sang, biéu twong 43 dung cho cong tic dimg dong co, biéu tuong
71 ding cho cong tic coi, biéu twong 72 ding cho cong tic dén xi nhan, biéu tuong 73
dung cho cong tic pha-cdt va biéu twong 74 ding cho cong tic xin vuot), trén hinh
chiéu tir phia trudc cla biéu twong 41 dung cho cong tic khéi dong, biéu tugng 42
dung cho cong tic chiéu sang, biéu tugng 43 dung cho cong tic dirng dong co, biéu
tugng 71 dung cho cong tic coi, biéu tuong 72 dung cho cong tic dén xi nhan, biéu
tugng 73 dung cho cong tic pha-cdt va biéu tuong 74 ding cho cong tic xin vuot,

khién cho su tang kich thudc cia cac hop cong tic 23 va 63 ¢6 thé duoc han ché.

Hon nita, biéu tuong 41 ding cho cong tic khéi dong, biéu tuong 42 dung cho
cong tic chiéu sang, biéu tuong 43 dung cho cong tic dimg dong co, biéu twgng 71
ding cho cong tic coi, biéu tuong 72 dung cho cong tdc dén xi nhan, biéu twgng 73
dung cho cong tac pha-cdt va biéu tugng 74 dung cho cong tdc xin vuot co thé budc
phai phét ra anh sang, khién cho kha ning nhin thdy cong tic khoi dong 25, cong tic
chiéu sang 26, cong tic dimg dong co 27, cong tdc coi 65, cong tic dén xi nhan 66,
cong tic pha-cot 67, cong tic xin vuot 68 va viée thiét ké cum cong tic bén phai 20 va
cum cong tAc bén trai 60 co thé dugc cai thién.

Hon nita, nhu duge minh hoa trén cac hinh v& tir Fig.3 dén Fig.5, Fig.8 va
Fig.9, cac duong vudng goc 56a la cac duong tdm cua cac ngudn phat sang bang dén
LED 51, 52, 53, 81, 82 va 83 dugc b tri & tu thé léch twvong ddi vai biéu twong 41

ding cho cong tic khdi dong, biéu tugng 42 dung cho cong tic chiéu sang, biéu tugng
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43 dung cho cong tic dimg dong co, biéu twgng 71 ding cho cong tic coi, biéu twong
72 ding cho cong tic dén xi nhan, biéu twong 73 dung cho cong tic pha-cdt va biéu
twrong 74 ding cho cong tic xin vuot, khién cho dd sang ciia biéu twong 41 ding cho
cong tic khoi dong, biéu twong 42 dung cho cong tic chiéu sang, biéu tugng 43 dung
cho cong tic dimg dong co, biéu tuwgng 71 ding cho cong tic cdi, biéu tuong 72 ding
cho cong tic dén xi nhan, biéu twong 73 ding cho cong tic pha-cot va biéu tugng 74
dung cho cong tic xin vuot ¢ thé dugc diéu chinh bang cach thay d6i lugng bé tri
theo cach léch nay va thay dbi hudng ma cac dudng vudng goc 56a kéo dai theo do,
ma khong thay doi lugng anh sdng clia cac ngudn phat sang bang dén LED 51, 52, 53,
81, 82 va 83.

Luu y 13, cac dudong vudng goc 56a clia cac ngudn phét sang bang dén LED 51,
52, 53, 81, 82 va 83 khong nhét thiét phai dugc bd tri 1éch so véi tat ca hay mot vai
bidu twong trong sb bidu tuong 41 ding cho cong tic khéi dong, biéu twong 42 ding
cho cong tic chiéu sang, biéu tuong 43 ding cho cong tic dimg dong co, biéu tugng
71 dung cho cong tic coi, biéu tugng 72 dung cho cong tic dén xi nhan, biéu twong 73
dung cho cong tic pha-cét va biéu twong 74 ding cho cong tic xin vuot. Vi du, cac
duong vudng goc 56a ciia cac ngudn phét sang bang dén LED 51, 52, 53, 81, 82 va 83
c6 thé truc tiép di qua tit ca hay mot vai biéu tugng trong sb biéu twong 41 dung cho
cong tic khoi dong, biéu tuong 42 dung cho cong tic chiéu sang, biéu twong 43 ding
cho cong tac dimg dong co, biéu tugng 71 ding cho cong tic coi, biéu tuong 72 ding
cho cong tic dén xi nhan, biéu tuong 73 dung cho cong tic pha-cdt va biéu twgng 74

ding cho cong tic xin vuot.

Hon nita, nhu dugc minh hoa trén Fig.3, Fig.8 va Fig.9, cac duong vudng goc
56a cua cac ngudn phat sang bang dén LED 51, 52, 53, 81, 82 va 83 dugc b6 tri vudng
gbc véi cac hudng phat sang cua biéu tuong 41 dung cho cong tic khoi dong, biéu
turong 42 dung cho cdng tic chiéu sang, biéu tuong 43 ding cho cong tic dimg dong
co, biéu tuong 71 dung cho cong tic coi, biéu twong 72 ding cho cong tic deén xi
nhan, biéu twrong 73 ding cho cong tic pha-cdt va biéu twong 74 ding cho cong tic
xin vugt va cac ngudn phat sang bang dén LED 51, 52, 53, 81, 82 va 83 duoc dd trén

cac mit bén cua cac hop cong tic 23 va 63, khién cho khoang khong bén trong cac
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hop cong tac 23 va 63 ¢6 thé dugc dam bao & mirc di rong va c6 thé thuc hién duoc

viéc giam kich thudc tong thé ciia cac hop cong tic 23 va 63.

Luu ¥ 13, cac dudng vudng goc 56a clia cic ngudn phat sang bing dén LED 51,
52, 53, 81, 82 va 83 khong nhét thiét phai kéo dai twong tng doc theo tit ca hay mot
vai biu twong trong sb biéu tuong 41 ding cho cong tic khoi dong, biéu tuong 42
dung cho cong tic chiéu sang, biéu twong 43 dung cho cong tic ding dong co, biéu
twong 71 dung cho cong tic coi, biéu tugng 72 dung cho cong tic dén xi nhan, biéu

twong 73 ding cho cong tic pha-cét va biéu twong 74 ding cho cong tac xin vuot.

Hon nita, nhu duoc minh hoa trén Fig.4, Fig.5 va Fig.8, cac phan chira ngudn
phat sang 21e va 21p, phan chira ngudn phét sang thi nhat 61h, phan chira ngudn phat
sang thir hai 61j va phan chtra nguon phét sang thir ba 61k 1 cac phan chira ma cic
ngudn phét sang bang dén LED 51, 52, 53, 81, 82 va 83 duoc chita trong d6 duoc tao
ra-theo cach lién k& va lién khéi véi céc ph?m vau 21n, 61le, 61f, 61 gvaoln, khién cho
d6 clmg vitng va do chic chin cia cac phan chira ngudn phat sang 21e va 21p, phan
chira ngudn phat sang thir nhat 61h, phan chira ngudn phat sang thtr hai 61j va phén
chira ngudn phét sang thir ba 61k va mé rong cho cac hop cong tic 23 va 63 co thé

dugc cai thién.

Luu y 14, cdc phan chtra ngudn phat sang 21e va 21p, phan chia ngudn phat
sang thtr nhat 61h, phan chtra ngudn phat sang th hai 61j va phan chira ngudn phat
sang thir ba 61k ma cc ngudn phét sang bang dén LED 51, 52, 53, 81, 82 va 83 duoc
chira trong d6 khong nhat thiét phai dugc tao ra theo cach lién ké va lién khéi twong

g vdi tat ca hay mot vai biéu tuong trong s6 cac phan vAu 21n, 61e, 61f, 61g va 61n.

Hon nita, nhu dwoc minh hoa trén Fig.3, cac biéu tuong dung cho céc cong tic
(biéu tuong 42 ding cho cong tic chiéu sang va biéu tuong 43 dung cho cong tic
dung dong co) duge tao ra, cac biéu tugng dung cho cac cong tic (biéu tugng 42 ding
cho cong tic chiéu sang va biéu twong van hanh dong co 43a thudc biéu twong 43
dung cho cong tic dimg dong co) c6 kha ning phat ra dnh sing nho ngudn phat sang
bé‘mg den LED 52. Hon nita, nhu duge minh hoa trén Fig.7, cac biéu tuong dung cho
cac cong tic (biéu tugng 72 dung cho cong tdc dén xi nhan, biéu twong 73 dung cho
cong tic pha-cot va biéu tugng 74 dung cho cong tic xin vuot) duoc tao ra, cac biéu

twong ding cho cac cong tic (biéu twgng 72 dung cho cong tac dén xi nhan va biéu
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twrong chum tia chiéu gan 73b thudc biéu twong 73 dung cho cong tic pha-cbt) co kha
nang phét ra anh sang nhd ngudn phat sang bang dén LED 82 va céc biéu twong ding
cho cédc cong tic (biéu twong chum tia chiéu xa 73a thudc biéu tuong 73 dung cho
cong tic pha-cdt va biéu tugng 74 dung cho cong tic xin vuot (xem Fig.6(B)) ¢6 kha
nang phat ra anh sing nhd ngudn phat sang bang dén LED 83, khién cho c6 thé giam
duogc sé lwong ngudn phat sang bang dén LED 52, 82 va 83 va c6 thé giam dugc chi

phi san xuat va muec ti€u thu dién.

Luu ¥ 13, cdc biéu tuong ding cho cic cong tic (biéu tugng 42 dung cho cong
tic chiéu sang va biéu tugng van hanh dong co 43a thudc biéu tugng 43 dung cho
cong tic dirng dong co) khong nhat thiét phai co kha ning phat ra 4nh sang nho ngudn
phat sang bang dén LED 52. Hon nita, céc biéu tugng ding cho cac cong tic (biéu
twong 72 ding cho cong tic dén xi nhan va biéu twong chum tia chiéu gan 73b thudc
biéu twong 73 dung cho cong tic pha-cdt) khong nhét thiét phai c6 kha ning phat ra
anh sang nhd ngudn phat sang bang dén LED 82 va cac biéu tugng ding cho cic cong
tic (biéu twong chiim tia chiéu xa 73a thudc biéu twong 73 ding cho cong tac pha-cot
va biéu tugng 74 ding cho cong tic xin vuot) khong nhét thiét phai c6 kha ning phat
ra anh sang nho ngudn phét sang bang dén LED 83. Vi du, mot ngudn phét sang bang
dén LED 52, 82 va 83 ¢6 thé lam cho mdt biéu tugng dung cho cac cong tic phat ra

anh sang tuong ung.

Hon nita, nhu dugc minh hoa trén Fig.4 va Fig.9, cac hop cong tdc 23 va 63
duoc lam béng vat liéu trong sudt, cac mat ngoai 21k va 61q va cac mat trong 21d va
61d cua cac hop cong tic 23 va 63 lan lugt duge bao boc bdi cidc mang phu 24 1a cac
16p phit khong trong subt, cac ngudn phét sang bang dén LED 51, 52, 53, 81, 82 va 83
(chi cac ngudn phat sang bang dén LED 52 va 82 dugce minh hoa trén hinh v& nay) 1a
cac ngudn phat sang duoc lip chim trong cic hop cong tic 23 va 63 va duoc b tri
gitra cac mang phu 24 va 24 cua cac mat ngoai 21k va 61q va cac mat trong 21d va
61d tuong tmg, khién cho anh sang tir cic ngudn phat sang bang dén LED 51, 52, 53,
81, 82 va 83 di xuyén qua cac phn bén trong clia cic hop cong tic 23 va 63 c6 do
trong sudt, dé di dén biéu twong 41 dung cho cong tic khai dong, biéu tugng 42 dung
cho cong tic chiéu sang, biéu tugng 43 ding cho cong tic dimg dong co, biéu tuong

71 dung cho cdng tic coi, biéu tuong 72 ding cho cong tdc dén xi nhan, biéu tuong 73
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ding cho cong tic pha-c6t va biéu tuong 74 dung cho cong tdc xin vuot (chi biéu
tugng 72 dung cho cdng tic dén xi nhan dwgc minh hoa trén hinh vé& nay) va c6 thé
dugc ngan khong cho 1ot ra phia ngoai nho cdc mang phu 24 ma che phu cdc mat

ngoai 21k va 61q va cdc mat trong 21d va 61d cua cic hop cong tac 23 va 63.

Luu ¥ 13, cac ngudn phat sang bang dén LED 51, 52, 53, 81, 82 va 83 khong
nhat thiét phai duogc lap chim trong céc hop cong tic 23 va 63 va khong nhat thiét phai
dugc bé tri gitta cac mang phu 24 va 24 cia cdc mit ngoai 21k va 61q va cac mat
trong 21d va 61d twong tmg. Vi du, cac ngudn phat sang bang dén LED 51, 52, 53, 81,
82 va 83 c6 thé dugc ldp chim trong cac cong tic (cong tic khéi dong 25, cong tic
chiéu sang 26. cong tic dirng dong co 27, cong tic coi 65, cong tic dén xi nhan 66,

cong tic pha-cot 67 va cong tic xin vuot 68).

Hon nita, nhu dugc minh hoa trén Fig.2, Fig.3, Fig.6 va Fig.8, cac hop cong tac
23 va 63 c6 cac hop trén 21 va 61 1a cac hop cong tic phia trudc va cac hop dudi 22
va 62 1a cac hop cong tic phia sau lan lugt duge tao ra theo cach phén chia thanh hai
chi tiét dé kep l4y tay l4i 11 (xem Fig.1) nhu 1a ddi twong diing dé 1ip va biéu tugng
41 dung cho cong tic khoi dong, biéu twong 42 dung cho cong tic chiéu sang, biéu
tuong 43 dung cho cong tic dimg dong co, biéu twong 71 diing cho cong tic coi, biéu
tuong 72 dung cho cong tic dén xi nhan, biéu tuong 73 dung cho cong tic pha-cdt va
biéu tuong 74 ding cho cong tdc xin vuot va cac ngudn phat sang bang dén LED 51,
52, 53, 81, 82 va 83 duoc bd tri trong cac hop trén 21 va 61, sao cho biéu tuong 41
dung cho cong tic khai dong, biéu tuong 42 ding cho cong tic chiéu sang, biéu tuong
43 ding cho cong tic ding dong co, biéu twong 71 dung cho cong tic coi, biéu tuwong
72 dung cho cong tic dén xi nhan, biéu twong 73 dung cho cong tic pha-cdt va biéu
tugng 74 dung cho cong tic xin vuot c6 thé budc phai phat ra anh sdng nhd mot két

céu don gian bang cac ngudn phét sang bang dén LED 51, 52, 53, 81, 82 va 83.

Hon nita, 4nh sang cta cdc ngudn phat sang khong bi chin boi cdc phan ndi ciia
cac hop cong tic 23 va 63 nhu trong truong hop khi cac biéu twong tuong tng (biéu
tuong 41 dung cho cong tic khoi dong, biéu tuong 42 dung cho cong tic chiéu sang,
bidu twong 43 ding cho cong tic dimg dong co, biéu tuong 71 dung cho cong tac coi,
biéu tugng 72 dung cho cong tic dén xi nhan, biéu twong 73 ding cho cong tic pha-

cdt va biéu tuong 74 ding cho cong tic xin vuot) va cic ngudn phét sang bang deén
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LED 51, 52, 53, 81, 82 va 83 duoc tao ra theo cach ma cac biéu tugng twong rng nay
duogc tao ra & cac hop trén 21 va 61, va cac ngudn phat sang bang dén LED 51, 52, 53,

81, 82 va 83 dugc bd tri trong cac hop dudi 22 va 62 va nguoce lai.

Luu ¥ 13, mdi hop cong tic 23 va 63 khong nhét thiét phai duoc tao ra duéi

dang phan chia thanh hai chi tiét dé kep 1y tay lai 11.

Hon nita, nhu duoc minh hoa trén Fig.10, trong cum cong tic 100 trong do6
cong tic khoi dong 1035, cong tic chiéu sang 26 va cong tic dimg dong co 107 1a cac
cong tic duoc tao ra trén hop cong tic 103, biéu twong 41 dung cho cong tic khai
dong, biéu tugng 43 dung cho cong tac dung dong co lan lugt duoc tao ra trén cong
tac khoi dong 105 va cong tic dimng dong co 107, biéu tuong 41 ding cho cong tic
khéi dong va biéu tuong 43 ding cho cong tic dimg dong co c¢6 kha nang phat ra anh
sang, cac ngudn phat sang bang dén LED 51X va 52X 1a cdc ngudn phat sang lam cho
biéu twong 41 ding cho cong tic khoi dong va biéu tuong 43 dung cho cong tic dimg
dong co phat ra anh sang dugc tao ra trén mat trong (bén trong) ctia hop cong tic 103
hodc cac cong tic (cong tic khoi dong 105, cong tic dimg dong co 107), cac ngudn
phat sang bang dén LED 51X va 52X duoc bb tri & cac vi tri noi ma cac ngudn phat
sang bang dén LED 51X va 52X khong nam chong 1én biéu twong 41 dung cho cong
tac khoi dong va biéu tuong 43 ding cho cong tic dimg dong co trong cong tic khoi
dong 105 va cong tic dimg dong co 107, khi nhin vao cac mat trude ciia biéu tugng

41 dung cho cong tic khoi dong va biéu twong 43 ding cho cong tic dimg dong co.

Nho két cdu nay, biéu tugng 41 dung cho cong tic khdi dong, biéu tuong 43
dung cho cong tic dimg dong co va cac nguon phat sang bang dén LED 51X va 52X
6 thé duge sép xép ma khong bi han ché béi cach bd tri nay va mtc do tu do cua viéc
bé tri nay c6 thé ting. Hon nita, cic ngudn phét sang bang dén LED 51X va 52X duoc
bd tri theo cach khong nam chdng 1én cac biéu tugng twong Gmg nay & phia sau so voi
cac biéu tugng twong tng (biéu tugng 41 ding cho cong tic khai dong va biéu tuong
43 ding cho cong tic dimg dong co) trén hinh chiéu tir phia trudc cia biéu tuong 41
ding cho cong tic khéi dong va biéu tuong 43 ding cho cong tic dimg dong co, khién

cho c6 thé han ché duoc su tang kich thude cua hdp cong tic 103.

Luu ¥ 14, cac biéu tuong tuong tng (biéu twong 42 diung cho cong tic chiéu

sang, biéu tuong 71 dung cho cong tic coi, biéu tuong 72 dung cho cong tic dén xi

-31-



33402

nhan, biéu tuong 73 ding cho cong tic pha-cdt va biéu tugng 74 ding cho cong tic
xin vuot) khac voi cac biéu tuong duge mo ta trén day, ma dugce thé hién trén Fig.2 va
Fig.6, ciing ¢6 thé dugc tao ra trén cac cong tic twong tmg (cong tic chiéu sang 26,
cong tic coi 65, cong tic dén xi nhan 66, cong tic pha-cdt 67 va cong tic xin vugt 68)
thay vi dugc tao ra & cac hop cong tic 23 va 63. Hon nita, cic ngudn phat sang bang
dén LED lam cho cic biéu twong tuong tmg (biéu tuong 42 dung cho cong tic chiéu
sang, biéu tuong 71 ding cho cong tic coi. biéu tuong 72 ding cho cong tic dén xi
nhan, biéu twong 73 ding cho cong tic pha-cot va biéu tuong 74 dung cho cong tic
Xin vuot) phét ra anh sang c6 thé dugce tao ra trén mat trong (bén trong) ciia cac cong
tac twong tmg (cong tic chiéu sang 26, cong tic coi 65, cong tic dén xi nhan 66, cong

tic pha-cdt 67 va cong tic xin vugt 68).

Céc phuong an néu trén chi minh hoa mdt céch thirc thuc hién sang ché, cac
bién thé va cac ung dung ctia né c6 thé duogc thuc hién theo cach tuy y mién 13 khong

vugt qua y tudng cuia sang ché.

Vi du, trong phuong an dugc mo ta trén day, nhu dugc minh hoa trén Fig.2 va
Fig.6, biéu twong 41 ding cho cong tic khéi dong, biéu tuong 42 ding cho cong tic
chiéu sang va biéu twong 43 dung cho cong tic dimg dong co duoc tao ra trén hop
cong tic 23 va biéu twong 71 ding cho cong tic codi, biéu tugng 72 ding cho cong tic
dén xi nhan, biéu tugng 73 ding cho cong tic pha-cdt va biéu twong 74 dung cho cong
tac xin vugt duogc tao ra trén hop cong tic 63. Tuy nhién, sang ché khong chi gidi han
& cach bd tri ndy va cong tic khoi dong 25, cong tic chiéu sang 26, cong tic dimng
dong co 27, cong tic coi 65, cong tic dén xi nhan 66, cong tic pha-cdt 67 va cong tic
xin vugt 68 c6 thé dugc trang bi cac biéu twong nhu cac phan hién thi dé biéu thi cac
cong tic va mdi cong tic cé thé duge trang bj mot ngudn phat sang. Trong trudng hop
nz‘ty; lién quan dén mdi twong quan vé vi tri clia cac biéu tuong va cac ngudn phat
sang, thi cac ngudn phat sang duge bd tri & cac vi tri khong nim sau céc biéu tuong,

khi nhin tr phia truédc cua cac bi€u tugng nay.

Hon nira, d6i véi cac cong tdc, bi€u tuong cua nd ¢d thé dugc tao ra hodc trén

cong tac hodc trén hdp cong tac.

Hon nita, nhu duge thé hién trén Fig.2(B) va Fig.6(B), cac cong tic va cac

ngudn phat sang khong duge b tri trong cac hop dudi 22 va 62, song cac cong tic ndy
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cling c6 thé duoc b tri trong cac hop dudi 22 va 62, cac biéu tuong duogc tao ra it nhét
trén mot trong sé cac hop dudi 22 va 62, cac cong tic va cac ngudn phat sang co kha
nang khién cho cac biéu twong phat ra anh sang c6 thé dugc bd tri trong cac hop duéi

22 va 62.

Hon nita, méc du cac hdp trén 21, 61 va 101 va cic hdp dudi 22 va 62 duogc thé
hién trén Fig.2, Fig.6 va Fig.10 duoc lam bang vat lidu trong sudt, song sang ché
khong chi gidi han ¢ két cdu nay va mot trong sd cac hop trén 21, 61 va 101 va céc

hop dudi 22 va 62 ¢o thé duoce lam bang vt liéu khong trong sudt.

Hon nfita, cac bi€u tugng nhu cac phan hién thi co thé dugc lam trong suot hodc

ban trong suot va cho anh sang di qua.

Hon nita, theo phuong 4n nay, cac ngudn phat sang bang dén LED ¢6 céac tim
vi mach LED dugc sir dung, song sang ché khong chi gidi han & két cau nay va cac
ngudn phat sing bao gdm cac bong dén dién va céac linh kién phat sang khac c6 thé
duoc st dung. Cac ngudn phat sang bao gdm cac bong deén dién va cac linh kién phat

sang khac co thé co céc truc quang.

Hon nita, theo phuong an nay, nhiéu cong tdc duogc bo tri trén mot hdp cong
tdc, song sang ché khong chi gidi han ¢ két cau nay va mot cong tac cé thé dugce bo tri

trén mot hop cong tic.

Hon nita, cum cong tdc cua sang ché cé thé duogc bd tri & vi tri quanh tay 1ai

nhu déng hd do va binh nhién liéu, chir khong chi gidi han & tay 14i ctia xe may.

Hon nita, cum cdng tic cta sang ché c¢6 thé dugc ap dung cho tay lai c¢6 trong
xe chay trén dia hinh mdp mo (xe ba banh, xe bén banh) chir khong chi gidi han & két
cAu lap trén tay 1ai ctia xe may va hon nira né c6 thé duoc ap dung cho xe c¢6 cac cong
tdc va cac hop cong tac, nhu cac dung cu do, bang diéu khién, thiét bi dién, bo diéu
khién tir xa cua céc thiét bi dién, thiét bi thong bao thong tin, thiét bi lién lac, may tinh

va dong ho, chir khong chi gidi han & tay lai cua xe duge mo ta trén day.

Toan bd ndi dung cua don yéu cau cap bang ddc quyén sang ché Trung Quoc

s6 201510541278.4 ndp ngay 28.08.2015 dugc dua vao trong ban mo ta nay.
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. Cum cdng tic trong d6 cong tic (25, 26, 27, 65, 66, 67, 68) va phan hién thi (41, 42,
43, 71, 72, 73, 74) dugce tao ra trén hop cong tic (23, 63) va phan hién thi (41, 42,
43,71, 72, 73, 74) nay c6 kha nang phat ra 4nh séng, trong do:

ngudn phat sang (51, 52, 53, 81, 82, 83) dé lam cho phan hién thi (41, 42, 43,
71,72, 73. 74) phat ra anh sang dugc bd tri bén trong hop cong tic (23, 63), va

nguon phat sang (51, 52, 53, 81, 82, 83) duoc bd tri ¢ vi tri noi ma nguodn phat
sang khong nam chong 1én phan hién thi (41, 42, 43, 71, 72, 73, 74) khi nhin vao
mat trude ciia phan hién thi (41, 42, 43, 71, 72, 73, 74),

phan chira (21e, 21p, 61h, 61j, 61k) ma ngudn phat sang (51, 52, 53, 81, 82, 83)
duoc chira trong d6, ¢ thé duoc tao ra trén mit trong (21d, 61d) cia hop cong tic
(23, 63),

phan chta (21e, 21p, 61h, 61j, 61k) c6 phin chtra phia sau (21f) dugc tao ra &
phia sau ciing va ngudn phat sang (51, 52, 53, 81, 82, 83) dugc chira trong d6 va
phan chira phia miéng (21h) duoc tao ra & phia miéng hd c6 kich thuéc 16n hon
phén chtra phia miéng (21h),

chi tiét lam kin (58) dwoc lap theo cach ty vao phan bac (21j) duoc tao ra giira

phan chtra phia sau (21f) va phan chua phia miéng (21h).

. Cum cong tic theo diém 1, trong d6 dudng tdm (56a) ctia ngudn phat sang (51, 52,

53, 81, 82, 83) duoc bd tri 1éch so v6i phan hién thi (41, 42, 43, 71, 72, 73, 74).

. Cum cong tic theo diém 1 hodc 2, trong d6 duong tdm (56a) clia ngudn phét sang
(51, 52, 53, 81, 82, 83) dwoc b tri vudng géc v6i huéng phat sang ctia phan hién
thi (41, 42,43, 71, 72,73, 74) va nguén phét sang (51, 52, 53, 81, 82, 83) nay duoc
d& & phia bén ctia hop cong tic (23, 63).

. Cum cdng tic theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 phan chua

(21e, 21p, 61h, 61j, 61k) ma nguén phat sang (51, 52, 53, 81, 82, 83) dugc chua
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trong d6 duogc tao ra theo cach lién k& va lién khdi voi phén vau (21n, 61e, 611, 61¢,

61n).

. Cum cong tic theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 cac phan hién
thi (42, 43, 72, 73, 74) dugc trang bi va cac phan hién thi (42, 43, 72, 73, 74) nay co
kha ning phat ra 4nh sang nhé mot ngudn phat sang (52, 82, 83).

. Cum cong tic theo diém bét ky trong so cac diém tir 1 dén 5, trong do hop cong tic
(23, 63) dugc lam bang vt lidu trong sudt, mat ngoai (21k, 61q) va mat trong (21d,
61d) ctia hop cong tac lan luot duoc bao boc béi cac 16p phu khong trong sudt (24),
ngudn phét sang (51, 52, 53, 81, 82, 83) dwoc lip chim trong hop cong tic (23, 63)
va duge bd tri gitta cac 16p phu khong trong subt twong tmg (24, 24) clia mit ngoai

(21k, 61q) va mét trong (21d, 61d).

. Cum cdng tic theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 hdp cong tic
(23, 63) ¢6 hop cong tic phia trude (21, 61) va hdp cong tic phia sau (22, 62) duoc
tao ra theo céch phan chia thanh hai chi tiét dé kep lay chi tiét 1ap (11), va phan hién
thi (41, 42, 43, 71, 72, 73, 74) va ngudn phat sang (51, 52, 53, 81, 82, 83) duoc bd
tri bén trong hop cong tic phia trude (21, 61).

. Cum cong tic trong d6 cong tic (105, 107) dugc bd tri trén hop cong tic (103),
phan hién thi (41, 43) duoc b tri trén cong tic (105, 107) va phan hién thi (41, 43)
nay co6 kha nang phat ra dnh sang, trong do:

ngudn phat sang (51X, 52X) dé lam cho phan hién thi (41, 43) phét ra 4nh sang
duoc bb tri trong phan 16m ding dé chta duge tao ra trén mat trong cua hop cong
tic (103), va

ngudn phat sang (51X, 52X) duogc bd tri ¢ vi tri noi ma ngudn phat sang khong
nam chong 1én phan hién thi (41, 43) khi nhin vao mat trude cta phan hién thi (41,
43).
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