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Linh vic k§ thuit dwoc dé cap

Sang ché dé cap t6i hé thdng x4 va phuong tién giao thong kiéu ngdi chan dé

hai bén dwoc bd tri v6i hé thdng xa.
Tinh trang k§y thuit ctia sang ché

Cong bd don ding ky sang ché Nhat Ban s§ 2001-012239A boc 16 phuong tién
giao thong c6 ddng co, hai banh. Phuong tién giao thong cé dong co, hai banh theo
cong bd don dang ky sang ché Nhat Ban s6 2001-012239A gdm dong co va hé théng
x4. Hé théng x4 gbém 6ng x4 va bd giam thanh. Ong xa duge ndi vao dong co. B giam
thanh dugc ndi vao 6ng xa. BO giam thanh chira chét xtic tac va b tiéu am. Chit xtic

tac duoc sip xép bén trong clia bd giam thanh.

Cu thé hon 13, bd gidm thanh dwoc ndi vao dng xa qua 6ng ndi. Ong ndi duogc
nbi vao éng xa. Ong ndi hep hon so v6i 6ng xa. Dién tich mat cit cia dudng dong clia
5ng ndi nhé hon so v&i dién tich mit cit cia duong dong cta 6ng xa. Ong ndi duge
lap tir bén ngoai ctia bd gidm thanh vio bén trong bd gidm thanh. Ong ndi hudéng vao

phan gifta cia chat xuc tac.

Két ciu ma dng nbi duoc lap tir bén ngoai ctia bd giam thanh vao bén trong cia
bd giam thanh dwoc goi 14 két cAu thong thuong thir nhat cho thudn tién. Két cdu ma
dién tich mit cit cia duong dong cia dng ndi nhd hon so voi dién tich mat cit cla
dudong dong cua dng xa duge goi 1a két cau thong thuong thir hai.

Khi x4 thdi tir dong co t6i dng xa. Khi xa thdi tir 5ng x4 t6i 6ng ndi. Khi khi xa
di vao 6ng ndi tir bng xa, dién tich mat cit ctia dudng dong cua khi xa gidm. Khi khi
x4 di vao bng ndi tir 6ng x4, tbe 6 dong cua khi xa gia ting. Khi xa duoc xa ra tir éng
ndi t61 bd giam thanh. Khi x4 di qua chét xtc tac & bd giam thanh. Chét xtc tac lam

sach khi xa.

Vi két cau thong thudong thir nhat, khi x4 hau hét ti€p xtc phéan gitta cta chat
xuc tac. Cu thé 13, lugng cua khi x4 ma phan gifta cda chat xic tac ti€ép nhan 1én hon
dang ké so vdi lugng cua khi x4 ma phan ngoai vi cua chat xtc tac ti€p nhan. Hon nita,

v&i két cau thong thuong thd hai, khi x4 va dap manh phan gifta cia chat xtc tac. Cu
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thé 13, tbc do dong cua khi xa tai phan gita ctia chét xuc tac 16n hon dang ké so véi toe
@6 dong cua khi xa tai phan ngoai vi cua chét xtc tac. Theo d6, khi x4 gia ting nhanh
chong nhiét do tai phan gifra clia chét xtc tac. Vi du, khi x4 gia ting nhanh chéng nhiét
d6 tai phan gitta ctia chét xtc tac ngay ca khi dong co khai dong. Do do, phan gifra clia
chét xuc tac duoc kich hoat nhanh chong. Phén gitta clia chit xuc tac thé hién hiéu suat

lam sach khi x& mdt cach nhanh chong.

Sau déy 13 tom tit vé ¥ tudng duge md ta trong cong b6 don dang ky sang ché
Nhat Ban sb 2001-012239A. Céng bd don ding ky sang ché Nhat Ban sb 2001-
012239A bdc 16 mot cach tiép can nhim gia ting d6 1&ch cta dong khi xa & chat xtc
tac theo cach cht dong. Cong bd don ding ky sang ché Nhat Ban sd 2001-012239A
boc 16 cach 1am thé nao dé gia ting do léch cta dong khi xa & chit xtc tac. Vi du, két
chu thong thuong thtr nhét gia ting do 1éch cta dong khi xa & chét xuc téc. Két chu
thong thuong tht hai cling gia ting do 1éch ctia dong khi xa & chét xtc tac 16n hon

ntra.

Thuét ngir “dd 1éch ctia dong khi x4 & chét xuc tac” c6 nghia 1a mitc chénh 1éch
gitra lugng cia khi x4 ma phan gifta ctia chét xuc tac tiép nhan va lugng cla khi x4 ma
ph?m ngoai vi cua chét xtc tac tiép nhén, chéng han. Thuét ngit “dd 1&€ch ctia dong khi
x4 & chét xtic tac” c¢6 nghia l1a mirc chénh 1éch giita tbc do dong khixa & phan gitra cta
chét xtic tac va toe dod dong khi x4 ¢ ph?ln ngoai vi cua chét xuc tac, chéng han. Thuat
ngit “d6 1éch cia dong khi xa ¢ chit xtc tac” c6 nghia 1a mitc chénh 1éch gifra tbc do
dong khi xa 16 nhét tai mat khi vao ctia chét xtc tac va tbe dd dong khi xa nhé nhét
tai mit khi vao cua chét xuc tac, chéng han. Thuét ngit “dd 1éch cia dong khi xa & chét

xtc tac” con dugce goi 1a “dd chénh cia dong khi x4 & chat xtc tac”.

Tuy nhién, hé théng x4 dugc boc 10 trong cong bd don dang ky sang ché Nhat
Ban s 2001-012239A c6 thé ¢6 khé khan trong viéc céi thién hon nita hiéu suét lam
sach ctia chit xtic tac. Phin sau ddy mé ta ly do di voi diéu nay. O két cau thong
thudng thtr nhat, 1a khé khan cho phan ngoai vi cla chét xtic tac thé hién hiéu suit 1am
sach. Theo d6, hiéu suét st dung cua chét xtc tac 1a thép & két cdu thong thuong th
nhét. Hon nita, 1a khé dé cai thién hiéu suét st dung cta chét xtc tac & két cdu thong
thuong thtr nhat. Vi dy, 12 khé dé ding phan ngoai vi cta chét xic tic cho viéc lam
sach khi x4 & két cAu thong thudng thir nhit. Vi du, 12 khé dé ding toan bd chét xuc

tac cho viée 1am sach khi xa & két cAu thong thuong thi nhat. Do d6, 1a kho d€ cai
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thién hon nita hiéu suét lam sach ctia chét xtc tac & két cdu thong thuong thu nhét.

Hé théng xa duge boc 16 trong cong bd don ding ky séng ché Nhat Ban s6
2001-012239A ¢6 thé c6 khé khan trong viée rat ngén hon nira thoi gian dé kich hoat
chét xtic tic. Phin sau md ta 1y do cho diéu trén ddy. Cach bd tri chét xtc téc bén trong
ctia bd giam thanh dugc goi 13 cach bd tri thir nhét cho thuan tién. He théng xa theo
cong bb don dang ky séng ché Nhat Ban sb 2001-012239A 4p dung cach bb tri tha
nhét. Bd giam thanh duoc nam & vi tri xa voi dong co. Theo do, chét xuc tac duge nam
& vi tri xa v6i dong co & cach bé trf thi nhat. Cu thé 13, & cach b trf thit nhét, dudng
dong cuia khi x4 gita dong co va chét xtc tac twong ddi dai. Hon nita, 1a kho khan dé
b trf vi tri bo giam thanh gin dong co. Theo do, 12 kho khan dé bé tri vi trf chét xfic
tac gAn dong co & cach b trf thir nhit. Cu thé 13, & cach b tr thir nha, 1a kho khan dé
riit ngin dudong dong cta khi x4 gifta dong co va chit xtic tac. Do d6, theo cach bd tri

thir nhat, 12 kho khan dé rat ngén hon nita thoi gian dé kich hoat chat xtc tac.

Bay gio, dugce goiy la sap xép chét xuc tac bén ngoai cua bd giam thanh. Cach
bd tri chét xtc tac bén ngoai cta bd giam thanh dugc goi 1a cach bé tri thtr hai cho
thuin tién. O cach bd tri tht hai, chat xtc tac duge nam & phia trudc cta bd giam
thanh theo hudng cta dong khi xa. O cach bé tri thit hai, chét xtc tac duoc nam & vi tri
oAn dong co. Cu thé 13, & cach bé tri thir hai, dudng dong cua khi x4 gitta dong co va
chét xtic tdc ngin hon so véi dudng dong cua khi x4 gifta dong co va bo gidm thanh.
Do d6, theo cach bé tri thit hai, 12 d& dang dé rut ngén hon nita thoi gian dé kich hoat

chat xuc tac.

Mt khac, cach b trf thit hai c6 cac diém yéu. Mot diém yéu cta cach bo tri thu
hai 13 d6 léch cia dong khi x4 & chat xiic téc bi gia ting. Mot diém yéu khac cta cch
bd tri thi hai 12 hiéu suét st dung cua chit xuc tac bi ha thép. Mot diém yéu khéc cua

cach bd tri tht hai 12 hiéu suét 1am sach ctia chét xtc tac bi ha thép.

Phén sau md ta cac diém yéu ctia cach b6 tri thar hai. Ong x4 gdbm phan cong.
Khi khi x4 thdi qua phan cong cla dng xa, khi xa chiu tic dong cua luc ly tAm. Theo
do, dong khi xa 1éch tai mat cit ngang cia dudng dong cua phan cong. Cu thé hon 13,
durémg dong ctia phan cong gém dudng dong trong va duong dong ngoai ¢ mat cét
ngang cua phan cong. Pudng dong ngoai dugc ndm ra phia ngoai hon so v6i duong

dong trong. Pudng dong ngoai dugc 1am cong theo ban kinh cong 16n hon so véi ban
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kinh cong cua duong dong trong. Khi khi xa thdi qua phan cong, dong khi x& 1&ch sang
duong dong ngoai. Khi xa & duong dong ngoai thdi nhanh hon so v6i khi xa & duong
dong trong. Nhu dugc mo ta trén day, & cach bd tri tht hai, dudng dong clia khi xa
gitta dong co va chét xtc tac ngin. Theo cach bé tri thit hai, chét xuc tac dugc nim &
vi trf gin ddng co. Theo d6, dudong dong cla khi x4 gifta phan cong va chét xuc tac
cling ngan. Chét xtic tic duge nim & vi tri gin phan cong. Do d6, 12 khé khin dé lam
giam do 1éch cta dong khi x4, duoc tao ra tai phén cong, & duong dong cua khi xa
gifta phan cong va chét xuc tac. Két qua 13, dong khi x4 van 1&ch cling & chét xtic tac.
Vi du, d6 1éch ctia dong khi x4 & chét xtc tac gén nhu béng dd 1éch cua dong khi xa &
phén cong. Vi dy, do 1éch ctia dong khi xa & chét xuc tac gﬁn nhu 16m nhu do 1&€ch cua

dong khi x4 & phan cong.

Phan sau 13 tom tét vé& cdc diém yéu cta cach bd tri thi hai. Theo cach bd tri thi
hai, phin cong dwgc nam & vi trf gan chat xtic tac. Theo d6, & cach bo tri thir hai, phan
cong lam léch dédng ké dong khi x4 & chat xtc tac. Ket qua 1a, hiéu suat st dung cua

chét xuc tac bi ha thép. Hiéu sudt 1am sach cia chét xuc tac bi ha thép.

Cong bé don qude té s WO 2014/129014 boc 16 hé thong x4 duoc tao két clu
dé ngan chan cac diém yéu ctia cach bd tri thi hai. He thong xa theo WO 2014/129014
4p dung cach bd tri thit hai. Cu thé 13, hé théng xa & WO 2014/129014 gdm 6ng xa thi
nhét, ph?m mé& rong, ph?m Vo, chét xuc tac, 6ng xa thir hai va b0 gidm thanh. ()ng Xa
thir nhit duoc ndi vao dong co. Ong xa thi nhit gdm phan cong. Phan mé rong dugc
nbi vao dng xa tht nhét. Phin v6 duoc ndi vao phan mé rong. Chét xuc tac duoc sip
xép bén trong clia phan vo. Ong xa thir hai duoc nbi vao phan vé. B giam thanh dugc
nbi vao dng xa thit hai. Nhu dugc mo ta trén day, chit xtic tac dwoc sip xép bén ngodi
ctia bd giam thanh. Chat xtic tic dugc nidm & phia truée ctia bd giam thanh theo huéng
ctia dong khi xa.

Hé théng xa theo WO 2014/129014 khong ép dung két cdu thong thuong thix
nhit dwoc mé ta trén dy. Tac 13, dng x4 thi nhit khong duoc lip vao bén trong cua
phan mé& rong. Ong xa thit nhit c6 dau & phia sau. Vi du, diu & phia sau clia 6ng xa
tht nhat toan bd tiép xuc phan mé rong. Vi dy, dau & phia sau cua 6ng xa thir nhat
toan bd lién tuc vaéi phé”m m¢& rong. Theo do, két cAu ndi cua 6ng x4 thir nhat va phén
m¢& rong khong gép phan vao su gia ting vé @6 léch ctia dong khi x4 & chét xuc tac.

Két qua 1a, két ciu ndi gifta cua 6ng xa thir nhat va phan m¢ rong khong day manh

4
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viéc giam vé hiéu suét lam sach cta chat xtc tac. Ttc 1a, két cau noi cta Oong x4 thi

nhit va phan mé rong khong day manh cac diém yéu clia cach bo tri thir hai.

Phan mé rong con gdbm phan nho. Phén nhd dugc bd tri bén trong ctia phan mé
rong. Phan nhd duoc tao ra bé“mg cach dip 10m mdt ngoai cua ph?ln m& rong va déy ra
mat trong ctia phin mé rong vé phia bén trong cta phan mé rong. Khi khi xa théi qua
phan m& rong, khi x& va dép mot phan phan nh. Phin nho khuéch tan khi x4. Sau khi
khi xa duogc khuéch tan, khi xa téi duge chét xtc tac. Viéc nay lam giam do 1éch cua
dong khi xa & chat xtic téc. Vi dy, dong khi xa & chat xtc téc duoc 1am ddng nhat hon.
Viéc nay co thé ngan chan sy giam v& hiéu suét 1am sach cta chét xtc tac. Nhu duogc
mo ta trén day, phén nhd ngin chan sy gidm vé hiéu suét 1am sach cua cht xuc tac.

Ttc 13, phan nho ngdn chdn diém yéu cua cach bo tri thir hai.

Ngay ca & hé théng x4 theo cong bb don qudc t& s6 WO 2014/129014, doi khi
12 kho dé lam giam do léch cta dong khi x4 & chét xtc tac. Do do, doi khi c6 thé 1a
khé @ cai thién hidu suét lam sach cua chét xtic tic ngay ca & hé théng xa theo cong

b6 don qubc té s6 WO 2014/129014.
Ban chit k§ thuét ciia sing ché

Sang ché da dugc tao ra voi tinh trang k¥ thuét trong linh vyc trude sdng ché
nhu dugc dé cdp trén ddy, va mot muc dich cua sang ché 1a d& xuét hé théng Xa va
phuong tién giao thong kidu ngdi chan dé hai bén véi hé théng xa ny, hé thong xa ¢6
kha nang rit ngin thoi gian dé kich hoat chét xtic tac va 1am gidm d0 1&ch cua dong
khi x4 & chét xtc tac.

Mot vi du v& cic cach tiép can nhdm lam giam do léch cta dong khi xa & chat
xtc tac 13 ding bd phan didu tiét dong. BO phén diéu tiét dong dugc sip xép & it nhét
hodc 6ng x4 thi nhat hoic phan mé rong. B phan diéu tiét dong didu tiét dong khi xa.
Theo d6, b phén didu tiét dong lam gidm d6 léch cua dong khi x4. Sau khi di qua bo
phan diéu tiét dong, khi x4 t61 dugc chét xuc tac. Theo d6, do léch ctia dong khi xa &
chit xtc tac nho. Nhur dwoc md ta trén ddy, bo phan diéu tiét dong lam gidm do léch
cua dong khi xa & chat xic tac.

Tuy nhién, khi bd phan didu tiét dong dugc ding, két cdu cia 6ng x4 thir nhét
va phdn m& rdng sé& phic tap. Bay gio, tac gia sang ché da thuc hién viéc nghién ctru

v céach tiép can khong dung b phan diéu tiét dong. T4c gia sang che da thuc hén viée
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nghién ctru vé cach tiep cén c6 kha nang lam giam d¢ 1éch cta dong khi x4 & chat xtc

tac v4i két cau don gian.

Séang ché duoc tao ra nhu duoc dé cap dudi day dé dat dugc muc dich néu

trén. Theo mot khia canh, sang ché dé xuit hé théng Xa, gém:
bng xa thir nhat dugc ndi vao dong co;
phan mé& rong dugc ndi vao 6ng x4 thir nhit;
phan vo dugc nbi vao phin mé rong;
chét xtic tac duoc sip xép bén trong cua phan vo;
6ng x4 thir hai dugc ndi vao ph?m vo; va
b6 giam thanh dugc ndi vao éng x thit ha,
bng x4 tha nhit gom:
phan cong, va
phan thang kéo dai thing tir phan cong,
phan mé rong gom:
d4u & phia trude duge nbi vao phan thing, va

dau & phia sau dugce ndi vao phén vo,

phan mé rong tao ra dudng dong ma md rong tir ddu & phia trude cia phan mé&

rong toi dau & phia sau ctia phan m& rong, va

phan thang duoc 1dp tir bén ngoai ctia phan mé rong vao bén trong cua phéan

mé rong qua dau & phia trude clia phan mo rong, va kéo dai ve phia chat xuc tac.

Hé théng xa din huéng khi x& ctia dong co. Hé thdng xa gdbm 6ng x4 thi nhét,

phan mé rong, phin v6, chit xic tac, 6ng x4 thtr hai va bd gidm thanh. Ong xa thtr

nhit duge nbi vao dong co. Phan mé rong dugc nodi vao ong xa thr nhat. Phan vo duoc

ndi vao phan mé rong. Chat xtc tc dugc sap xép bén trong cia phan vo. Ong x4 thir

hai duoc ndi vao phan vé. B giam thanh dugce noi vao ong xa thir hai. Theo do, chat

xtc tac dugc sip xép bén ngoai clia bd giam thanh. Tirc 1a, hé théng x4 4p dung cach

bd trf thit hai duge md ta trén day.

hY

Khi x4 thoi tir dong co t6i ong xa th nhat. Kh
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phin m& rong. Khi xa thdi tir phdn m& rong t6i phan vo. Khi x4 di qua chét xuc tac
duoc sip xép bén trong cua phan vé. Khi xa thdi tir phin v6 t6i 6ng xa thir hai. Khi xa
thdi tir dng xa thir hai t6i bd gidm thanh. Theo do, chét xtc tac dwoc nam & phia sau
ctia dong co theo hudng ctia dong khi xa. Chét xtic tdc duge nam & phia trude cua bd
giam thanh theo huéng ctia dong khi xa. Puong dong cua khi xa gitta dong co va chat
xtc tac ngén hon so véi duong dong cia khi xa gitta dong co va bo giam thanh. Tuc
13, chit xtc tac duge nam & vi tri twong d6i gan dong co. Noi ngan gon, & cach bb tr
thir hai, duong dong cua khi xa gifta dong co va chét xtc tac ngan. Theo cach b tri
th hai, chét xuc tac duoc nam & vi trf gén dong co. Do d9, thoi gian dé kich hoat chét

xic tc ngan thich hop.

Ong xa thr nhét dugc nim & phia sau ctia dong co theo huéng ctia dong khi
xa. Ong xa thir nhat duge ndm & phia trude cla chét xtc tac theo hudng cua dong khi
x4. Ong xa thit nhat gdm phan cong. Theo do, chét xtc tac dugc ndm & phia sau cla
phan cong theo huéng cua dong khi xa. Hon nita, dudng dong cla khi x& gifra phan
cong va chét xuc tac ngin hon so v6i dudong dong cua khi x4 gilta phén cong va bd
giam thanh. Ttc 14, chét xtc tac dugc ndm & vi tri twong d6i gan phan cong. Noi ngin
gon, & cach bd trf thtr hai, dudng dong cta khi xa gitra phan cong va chét xtc tic ngan.

Theo céch bd tri tht hai, chat xtic tdc dugc nam & vi tri gan phan cong.

Ong xa thit nhit gém phan thing. Phan thing kéo dai thing tir phan cong.
Phan thing dugc ndi vao phan mé& rong. Phan thing duoc nim & phia sau cla phan
cong theo huéng ctia dong khi xa. Phén thing dwoc ndm & phia trude cua chét xtc tac
theo hudng cua dong khi xa. O day, duong dong cia phan thing 12 mot phan clia
duong dong cua khi xa giita phan cong va chit xuc tac. Nhu duoc md ta trén day, &
cach bd tri thir hai, dudng dong cta khi xa gitta phan cong va chét xuc tac ngin. Theo
cach bé tri thir hai, chét xuc tac duge ndm & vi trf gin phan cong. Theo d6, & cach b

tr{ tht hai, duong dong ctia phan thing ngan.

Phin m& rong c6 dau & phia trude va diu & phia sau. Diu ¢ phia truée cua
phan mé rong dugc nbi vao phan thing. Pau & phia sau cua phin mé& rong duge nbi
vao phan vo. Phin mé rong tao ra duong dong. Puong dong cua phin mé rong mé
rong tir dau & phia trudce cla phan mé rong t6i dau & phia sau clia phan mé rong. Phén
thing dugc lap tir bén ngodi cla phan mé& rong vao bén trong clia phan m& rong qua

dAu ¢ phia trudc cta phan mé rong. Hon nita, phan thang kéo dai vé phia chat xuc tac.
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Déu hiéu rang “phan thing dugc 13p tir bén ngoai cla phan mé rdng vao bén
trong cua phan mé rong qua d4u & phia trudc cla phan mé rong” dugc goi 1a két chu
thtr nhét cho thuan tién. Két cAu thir nhit twong tur voi két cAu thong thudng thir nhét
theo cong bé don ding ky sang ché Nhat Ban s 2001-012239A. Theo do, thoat nhin,
duoc gia thiét rang két cAu thir nhit gia ting do 1&ch cta dong khi x4 & chét xuc tac.
Né6i cach khac, thoat nhin, dugc coi la két cAu thir nhat ngin can viéc dat dwoc muc

dich cta sang ché.

Tuy nhién, tac gia sang ché da phat hién ra nhu sau vé két cAu tha nhat. Tuc 13,
khi chét xtc tic duge ndm & vi tri gn phan cong, két cAu tht nhit khong gia ting do
l1éch cta dong khi xa & chit xtc tc, ma ding hon 13 1am giam do léch ctia dong khi xa
& chét xtic tac. N6i cach khac, két cAu thr nhét khi két hop v6i céch bd tri thit hai c6

thé tao ra tac dung hitu ich cho viéc dat duge muc dich cta sang ché.

Mbi quan hé nhan qué gifta két cAu thir nhét va tac dung cla két cAu thi nhét
duoc cho 1a nhu sau. Quan hé nhan qua giira két cAu thir nhat va tac dung ctia két ciu
th( nhat trong tmg véi ly do tai sao két cAu thir nhit 1am giam dd 1éch cta dong khi xa
& chét xtc tac khi chét xtic tc duge ndm & vi tri gan phan cong. Khi khi x4 théi & phan
cong, dong khi x4 bi léch tai mat cit ngang cta dudong dong cua phan cong. Khi x4
théi tir phin cong t6i phan thing. Nhu dugc mo ta trén day, & cach b tri thir hai,
duong dong cua phin thing ngin. Khi chat xtc téc duge nim & vi tri gin phan cong,
duong dong cua phan thing ngin. Theo d6, dong khi x4 cling vAn bi 1éch tai dau & phia
sau cta phan thing. Khi x4 dugc xa ra tir phin thang qua diu & phia sau cua phén
thang. Khi khi x4 dugc x4 ra tir phan thdng, dong khi xa bi 1éch. Sau do, khi xa di qua
phén m& rong dé t6i duoc chét xuc tac. O két cAu tha nhét, it nhat mot ph?m cla dau &
phia sau ctia phan théng tach roi véi phan mé rong. N6i cach khac, & két cAu thir nhét,
it nhAt mot phan cta d4u & phia sau cta phan thing khong tiép xtc phan m& rong. 0
két cAu tht nhét, {t nhit mét phan cua dau & phia sau cua phan thang khong lién tuc
v6i phin mé rong. Theo do, sau khi khi xa duoc x4 ra tir phan thing, khi xa khong thdi
tron tru doc theo phan mé rong. Sau khi khi xa dugc xa ra tir phan thang, khi xa khong
duoc din hudng ddy da boi phan m& rong. Theo d6, sau khi khi x4 dugc xa ra tix phan
théng, dong khi xa dugc lam roi trong pham vi phén m& rong. Dong khi x& dugce lam
rdi trong pham vi phan m& rong trude khi khi xa di vao chét xuc tac. Nhu duge md ta

trén déy, khi khi xa dugc x4 ra tir phan thang, dong khi xa bi l1éch. Khi dong khi x4 bi



1éch bi lam rbi, do 16ch cua dong khi x4 duoc lam giam. Theo d6, do 1€ch cua dong khi
x4 dugc lam giam trong pham vi phén mo rong. Cu thé hon 13, d6 1éch cta dong khi x4
duoc lam giam sau khi khi x4 dugc xa ra tir phin thing va trude khi khi xa t61 duge
chit xtic tac. o léch cta dong khi xa duge 1am giam sau khi khi xa thdi ra khéi phan
cong va trudc khi khi x4 di vao chét xtic tac. Theo cach thirc nhur trén ddy, két cau thir
nhat v6i cach bd tri thir hai gép phan vao viéc lam giam vé d6 léch cua dong khi xa &
chét xic tac. Khi chat xtc tac duge ndm & vi trf gan phan cong, két cAu thir nhat gop
phin vio viéc 1am giam vé d¢ 1éch clia dong khi xa & chat xfic téc. Ttc 13, két cAu thi
nhit v6&i cach bd trf thir hai 13 htu ich dé 1am gidm do 1éch ciia dong khi xa & chat xuc
tac.

Nhu duoc md ta trén ddy, hé thong xa theo sang ché c6 kha nang rit ngan thoi
gian dé kich hoat chit xuc tac va 1am giam do léch cua dong khi x4 & chét xtc tac.

Theo do, két ciu nay cai thién thich hop hiéu suét 1am sach cta chét xtc tac.

Duoc uu tién & hé thdng x4 duge mo ta trén déy 13, phan cong dugc 1am cong
theo goc bang 45 @ hodc 16n hon. Géc ma theo d6 phan cong dugc lam cong tuong
@i 16n. Theo d6, @ 1&ch ciia dong khi x& & phin cong twong ddi 16n. Tuy nhién, ngay
ca khi gbéc ma theo do phan cong dugc lam cong 16, két cAu thtr nhét véi cach b tri
thi hai 13 hiru ich d& 1am giam do léch cua dong khi xa & chét xtc tac.

Duoc wu tién & hé thdng xa duge mo ta trén day 1a, phan thing c6 ddu & phia

trudc tiép xtc phan cong, va

khoéng cach thir nhat gitta d4u & phia trudc cua phin thing va dau & phia sau
ctia phan m& rdng nhd hon so v6i hai ]4n duong kinh cta d4u & phia sau cla phan mé
rong.

Khoéang cach thir nhit twong tmg v6i do dai cua dudng dong gitra dau & phia
sau ctia phan cong va dau ¢ phia trude cla phan vé. Khoang céch tht nhit trong ddi
nho. Tuy nhién, ngay ca khi khoang cach thir nhit nho, két céu thir nhat véi céch b tri
thir hai 1a hitu ich dé lam giam d6 1&ch cua dong khi x4 & chét xtic tac.

Puoc vu tién ¢ he théng x4 dugc mo ta trén day la, chét xtic tac c6 mit khi vao

ma khi x4 di vao chat xic tac qua do, va

khoang cach th hai gifta dau & phia trudc cua phan thang va mat khi vao cta



chét xtic tac nhd hon so v6i ba lan dudng kinh ctia diu & phia sau cua phan mé rong.

Khoang cach thir hai twong Ung v6i d dai cta dudong dong cua khi xa gifta
dau ¢ phia sau cua phan cong va mit khi vao cia chét xtc tac. Khoang cach tht hai
twong dbi nhé. Tuy nhién, ngay c khi khoang cach thir hai nho, két cu thir nhét voi
céch b tri thir hai 13 hiru ich d& lam giam do léch ctia dong khi xa & chét xtc tac.

Duoc wu tién & hé thong x4 duge mo ta trén ddy 13, khoang cdch tht hai nho
hon so v6i hai 14n duong kinh ctia dau & phia sau cta phan mé rong. Khoang cach thir
hai nhé hon nhidu. Tuy nhién, ngay ca khi khoang cach tht hai nhé hon nhiéu, két cu
thér nhét v6i céch bd tri thir hai 1a hiru ich dé lam gidm d6 16ch clia dong khi xa & chat
xuc tac.

Puoc wu tién & hé théng xa dugc mo ta trén ddy 13, phan thing gdm ving thir

nhat dugc ndm & vi tri bén ngoai cua phan mo rong, va

dd dai cua vung th nhat nhé hon so véi duong kinh cia dau ¢ phia sau cta
phan m& rong.

Do dai cua vung thtr nhat twong tng voi do dai cia duong dong cta khi xa
gifta dau & phia sau ctia phan cong va déu & phia truée clia phén mé rong. DO dai cua
ving thir nhat trong d6i nhd. Tuy nhién, ngay ca khi d9 dai clia ving thir nhat nhd, két
ciu thtr nhat v6i cach bé tri thir hai 1a hitu ich dé€ 1am giam d6 1éch cta dong khi xa &
chat xtc tac.

DPuoc wu tién & hé thong x4 dugc md ta trén ddy 1, phan thing gom vung thir

hai dugc nam & vi tri bén trong cia phan mo rong,
ving thr hai gdm mét ngoai,
phan m¢ rdng gom mat trong, va

it nhAt mot phan ctia mit ngoai clia vung thr hai tich roi v6i mét trong cua

phan m& rong.

ft nhit mot phan ctia mit ngoai cua ving thir hai khong tiép xtic mit trong clia
phan m& rong. [t nhAt mét phan ctia mit ngoai ctia ving thir hai khong lién tuc v6i mét
trong cua phan mé rong. Theo d6, sau khi khi xa dugc xa ra tir vung thir hai, khi xa
khong thdi tron tru doc theo ph?m mé rong. Do d6, sau khi khi x4 duoc xa ra tr vung

thr hai, dong khi xa duogc lam rbi phu hgp trong pham vi phén mo rong. Do do, do
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1éch cta dong khi x4 duge lam giam phu hop trong pham vi phan m& rong. Diéu nay

dan t6i viéc 1am giam thich hop vé do 1éch ctia dong khi x4 & chét xtc tac.

DPuoc vu tién & hé théng x4 dugc mo ta trén diy 13, khodng céch tach biét gitta
phin thang va chét xtc tac 16n hon so v&i dudng kinh cta dau & phia sau clia phan mo
rong. Khoang cach tach biét gitlra phé‘m thing va chét xuc tac twong Umg véi do dai cua
duong dong cta khi x4 gitta dau & phia sau cua phan thing va mit khi vao cta chat
xuc tac. Khoang cach tach biét gitra phan thang va chét xac tac khong qua nho. Theo
d6, d6 1éch cta dong khi x4 duge 1am gidm mdt cach thich hop sau khi khi x4 duwoc x4
ra tir phan thing va trude khi khi xa t6i duge chét xtc tac. Diéu nay din t6i viéc lam

giam thich hop v& do léch ctia dong khi xa & chét xic tac.

Puge wu tién & hé thdng x4 duge mo ta trén déy 13, khoang cach tach biét gitta
phin thing va chét xtic tic nhé hon so véi hai 1an dudng kinh cua d4u & phia sau clia
phin m& rong. Khoang cach tach biét gitra phan thing va chit xic tic tuong dbi nho.
Tuy nhién, ngay ca khi khoang cach tach bi€t gitta phin thing va cht xtc tac nho, két
chu thtr nhét véi cach bd tri thit hai 1a hitu {ch dé 1am giam d6 1&ch cua dong khi x4 &
chat xtc tac.

Puge wu tién & hé théng xa duge mo ta trén ddy 13, phan thing duoc nam & vi
tri toan bd & phia trudc cua d4u & phia sau cta phin mé& rong, va chét xuc tac dugc
ndm & vi tri toan bd & phia sau ca d4u & phia sau cla phan mé rong. Toan bd phan
thing dwgc nam & vi tri & phia trude caa d4u & phia sau cta phan mé rong. Toan bd
phan thing duoc nam & vi tri & phia trude cla toan bd diu ¢ phia sau cla phan mé
rong. Toan bd phan thing dugc nam & vi tri & phia trude cla toan bd dau & phia sau
ctia phin mé rong theo huéng ctia dong khi xa. Theo d6, toan bd khi xa dugc xa ra tir
phan thing di vao phan mé rong. Do d6, d) 1éch clia dong khi x4 dugce lam gidm phu
hgp trong pham vi phin mé rcf)ng‘. Toan bd chét xtc tdc dwge ndm & vi tri & phia sau
ctia dau & phia sau cua phﬁn m& rong. Toan bd chét xuc tac dugc nam & vi tri & phia
sau cua toan bd dau & phia sau cua ph?m ma& rong. Toan bo chét xuc tac duoc nam & vi
tri & phia sau cda toan b diu & phia sau cia phan m& rong theo hudng cua dong khi
x4. Theo do, khi x4 di vao chét xtc tac sau khi khi x4 thdi ra khoi phﬁn m¢& rong. Khi
x& khong di vao chét xtc téc trude khi khi xa thdi ra khéi phan mé rong. Do d6, khi xa
di vao chat xtc tac sau khi do 1éch cta dong khi x4 dugc 1am gidm trong pham vi phan

m& rong. Diéu nay dan téi viée 1am giam thich hop vé d9 léch cta dong khi xa & chat
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xuc tac.

Puoc wu tién & hé théng xa duge mo ta trén ddy 13, phn thang c6 dau & phia

sau, va

d3u & phia sau ctia phéan thing dugc nam bén trong cua phan m& rong va ho

vao phan mo rong.

Khi x4 duoc x4 ra tir phan thang qua dau ¢ phia sau cta phan thang. Theo do,
khi xa di vao phin m& rong ngay sau khi khi x4 duge xa ra tir phan thang. Do do, do
léch ctia dong khi x4 dwgc lam gidm ngay sau khi khi x4 dugc xa ra tir phan thang.
Diéu nay dan t6i viée 1am gidm thich hop vé do léch cia dong khi xa & chat xuc tac.

Puoc wu tién & hé thong xa dugc mo ta trén day la,

phan thang co:

dau & phia trude tiep xuc phan cong, va
dau & phia sau h¢ trong phan mé rong, va

duong kinh ctia phan thang gan nhu khong ddi tir dAu & phia truée cla phan

théng t&i dAu & phia sau clia phan thing.

Puong kinh cua diu & phia sau cla phan thing khong nho hon so véi dudng
kinh cta dau & phia trugc cua phén théng. Theo @0, tdc do dong cua khi x4 tai dau &
phia sau ctua phan thang khong gia ting tir tbc @6 dong ctia khi x4 tai du & phia trudc
ctia phan thing. Do d6, duong dong cia phan thing khong gop phan vao su gia ting vé
do 1éch ctia dong khi xa & chét xuc tac. Pudng dong cua phan thing khong ngén can
su giam vé do léch cia dong khi xa & chét xtc tac. Pudong dong cla phan thang khong
ngan can viéc dat dugc muc dich cua sang ché. Do do, két cdu thtr nhét v6i cach bd tri
ther hai 1am giam d6 1éch cta dong khi xa & chét xtic tdc mdt cach dé dang hon. Khi
duomg kinh cia phan thing gan nhu khong d6i tir ddu & phia trude cla phan thang téi
dau & phia sau cla phin thing, két ciu thir nhét v&i cach b tri thir hai lam giam do

léch ctia dong khi x4 & chit xic tic mot cach d€ dang hon.
Puoc uu tién & hé théng x4 dwgc mo ta trén day 1a,
phan thang co:

dau & phia trude tiép xtic phan cong,

12



dau & phia sau h¢ ¢ phan mé rong, va
truc tAm di qua tAm cua duong dong & phan thang, va

duong dong cua phan thang tai dAu & phia sau gan nhu 16n nhu dudng dong

cta phan thing tai dau & phia trudce khi duge quan st tir truc tim cua phan thing.

Puong dong cua phan thang tai diu & phia sau khong nhd hon so véi duong
dong ctia phin thing tai dAu & phia truée. Theo do, the do dong cua khi x4 tai dau &
phia sau cua phan thing khong gia tang tir tbc d6 dong clia khi xa tai dau & phia trudce
ctia phan thang. Do d6, duong dong cua phan thing khong gop phan vao su gia ting vé
do 1éch cua dong khi x4 & chét xuic tac. Pudng dong cla phan thing khong ngin can
su giam vé d6 1éch cia dong khi xa & chét xuc tac. Pudng dong cua phan thing khong
ngan can viéc dat duge muc dich cta sang ché. Do d6, két cAu thtr nhit vi cach bd tri
thr hai 1am giam d¢ 1éch cuia dong khi xa & chét xtic tic mdt cach dé dang hon. Khi
duong dong cua phan thing tai dAu & phia sau gan nhu 16n nhu duong dong cua phan
thing tai ddu & phia truée khi duge quan sat tir truc tm cua phan thang, két cAu thu
nhét v6i cach bd tri thir hai 1am giam o 1éch ctia dong khi xa & chat xtic tac mot cach
dé dang hon.

Puoc wu tién & hé théng xa dugc md ta trén ddy 13, phan thing c6 truc tim di

qua tdm cua duong dong & phin thing, va

diu & phia sau ctia phan thang dugc lam nghiéng so véi truc tim clia phan

thang.

Do léch ctia dong khi x4 dugce lam gidm thich hop ¢ phan mé rong sau khi khi
x4 duoc xa ra tir phan thing. Pidu ndy dan t6i viéc lam giam thich hop vé d6 léch ctia
dong khi xa & chit xtc tac.

Pugce wu tién & hé théng x4 duoc md ta trén day 1a, ph'?ln théng ¢O truc tAm di
qua tdm cta duong dong & phan thang, va

du & phia sau cta phan thing vudng géc véi truc tAm cla phan thing.

Do 1éch cta dong khi x4 dugce lam giam thich hep & phan mé rong sau khi khi
x4 dugc x4 ra tir phan thing. Pidu nay dan t6i viéc lam giam thich hop vé d6 léch cua
dong khi x4 & chét xuc tac.

Dugc uu tién 13, hé théng xa duge md ta trén ddy gom bd cam bi€n oxy & phia
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trude duoc gan vao hodc phan mé rong hodc phan vo.

Khi bd cam bién oxy & phia trudc dugce gén vao phén md& rong, bd cam bién
0xy & phia trude dugce ndm gan chét xic tic. Theo d6, bo cam bién oxy & phia trudc
phat hién ndng d6 oxy ciia khi x4 tai vi tri thich hop. Bd cam bién oxy & phia trudc
phét hién mot cach thich hop ndng d6 oxy ctia khi x4 & phia trude cla chit xtc tac.
Theo céach tuong tu, khi bd cam bién oxy O phia trudc dugc gén Vao phﬁ“m vo, bd cam
bién oxy & phia truée dugc nam gén chit xtc tac. Theo do, bd cam bién oxy & phia
trude phat hidn ndng do oxy ctia khi x4 tai vi tri thich hop. Bo cdm bién oxy & phia
truge phat hién mot cach thich hop ndng dd oxy ctia khi x4 & phia trude cia chét xtic
tac.

DPuge uvu tién & hé thdng xa duge mo ta trén day 1a, phan cong c6 truc tim di
qua tdm cta duong dong & phan cong,

phan cong gbm:

phan cong trong dugc ndm & vi trf vao phia trong hon so véi truc tdm
clia phan cong, c6 mit cit ngang hinh chit U, va kéo dai doc theo truc tdm cua
phan cong, va

phan cong ngoai dugc ndm & vi tri ra phia ngoai hon so véi truc tim
clia phan cong, c6 mit cit ngang hinh chir U, va kéo dai doc theo truc tdm cta
phan cong,

phan thing gom:

phan thing trong lién tuc véi phan cong trong, va
phan thang ngoai lién tuc véi phan cong ngoai, va

d6 dai cua phan thing ngoai 16n hon so v&i do dai cla phén thing trong.

Phan cong gdm phan cong trong va phan cong ngoai. Khi khi xa thdi qua phan
cong, luc ly tAm tac dong 1én khi xa. Luc ly tdm c6 hudng tir phan cong trong t&i phan
cong ngoai. Theo d6, dong khi xa & phan cong bi 1éch sang phan cong ngoai. Vi du,
khi x4 & phin cong ngoai thi nhanh hon so véi khi xa & phan cong trong. Khi xa thoi
tir phan cong t6i phan thing. Phan thing gdbm phan thing trong va phan thing ngoai.
Phén thing trong lién tuc véi phan cong trong. Theo d6, khi x4 théi tir phan cong trong

t61 phan thang trong. Phan thang ngoai lién tuc véi phan cong ngoai. Do d6, khi x&
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thdi tir phn cong ngoai t6i phan thing ngoai. Nhu dugc md ta trén day, dong khi xa &
phan cong bi 1éch sang phan cong ngoai. Theo d6, dong khi xa & phan thang bi léch
sang phan thing ngoai. Vi du, khi x& & phan thing ngoai thdi nhanh hon so véi khi x&
& phan thing trong. Khi xa dugc x4 ra tir phan thing trong t6i phan mo rong. Khi xa
duoc xa ra tir phan thing ngoai t&i phin mé rong. Sau do, khi xa thdi tir phan mo rong
téi chat xuc tac. Nhu duge md ta trén ddy, dong khi x4 & phan thing bi léch sang phén
thing ngoai. O day, do dai cla phan thing ngoai 16n hon so v6i do dai cua phan thing
trong. Theo do, phin thang ngodi dugc tach roi thém tir phin mé rong. Phan thing
ngoai dugc tach biét hon nita véi phén mé rong. Do d6, dd 1éch cua dong khi xa dugce
lJam gidm hiéu qua sau khi khi xa thdi ra khoi phan cong va trude khi khi xa di vao
chét xtc tac. Didu nay din t6i viéc lam giam hiéu qua vé d¢ léch cua dong khi x4 &
chét xuc téc.

Puoc uu tién & hé thong xa dugc mo ta trén day 1a,

phan thing trong gdm ving tht hai bén trong dugc nam & vi tri bén trong cta

phén mo rong,

phan thing ngoai gbdm ving thir hai bén ngoai dugc ndm & vi tri bén trong cla
phin mé rong, va

d6 dai cua ving thir hai bén ngoai 16n hon so v6i do dai cua vung thtr hai bén
trong.

Phén thing trong gdm ving th hai bén trong. Phén thdng ngoai gdm ving thit
hai bén ngoai. Ving thir hai bén trong va ving thir hai bén ngoai mdi ving dugc nim
& vi tri bén trong cua phan m& rong. Khi xa dugc xa ra tir phan thing trong t&i phan
mé rong qua vung thir hai bén trong. Khi xa duoc xa ra tr phan thing ngoai t4i phan
md rong qua ving thit hai bén ngoai. Nhu duge mo ta trén déy, dong khi x4 & phan
thdng bi léch sang phan thing ngoai. O ddy, do dai clia ving thir hai bén ngoai 16n hon
so véi d6 dai caa ving thir hai bén trong. Theo d6, ving thir hai bén ngoai dugc ldp
vao bén trong ctia phan m& rdng sdu hon so v4i ving thir hai bén trong. Do d6, ving
thir hai bén ngoai dugc tach roi thém tur phan mé& rong. Vung thi hai bén ngoai duoc |
tach biét hon nita véi phén mé rong. Do d6, do 1éch ctia dong khi xa dugce lam giam
hiéu qua sau khi khi xa thdi ra khéi phin cong va trude khi khi x& di vao chat xic tac.

Didu nay din t6i viéc 1am giam hiéu qua vé do 1éch clia dong khi xa & chat xuc tac.
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Duoc wu tién 13, hé thong xa duge mo ta trén ddy con gom b cam bién oxy &

phia truéc duge gan vao phan md rong,
phan mé rong gom:

phan mé rdng trong dwgc nam & vi tri ra phia ngoai cua ving thr hai

bén trong, va

phan mé rong ngoai duoc ndm & vi tri ra phia ngoai cua ving thir hai

bén ngoai, va

bd cam bién oxy & phia trudc dugce 1ap tir bén ngoai cia phan md rng vao bén

trong cua phan mo rong qua phan mé rdng trong.

Phin m& rong c6 phan m& rong trong va phin m& rong ngoai. Phin mé rong
trong duoc nam & vi tri ra phia ngoai ctia ving thir hai bén trong. Phin md rong ngoai
duoc ndm & vi tri ra phia ngoai ciia ving th hai bén ngoai. B§ cam bién oxy & phia
trude duge lap tir bén ngoai cla phan md rong vao bén trong cua phin mé rong qua
phin m& rong trong. Theo d6, bd cam bién oxy & phia truGe dugc ndm & vi tri gn
vung thir hai bén trong. O day, dd dai ctia vung thr hai bén trong nh6 hon so véi do
dai cua ving th hai bén ngoai. Diéu nay ngan ngira dé dang su can trd gitta b cam
bién oxy & phia truéc va ving thir hai bén trong. Hon nita, b cam bién oxy & phia
truée duge nam & vi tri xa véi ving thr hai bén ngoai. Diéu nay ciing ngin nglra dé
dang su can trd gitta b cam bién oxy & phia trudc va vung thir hai bén ngoai. Tém lai
1a, vi bO cam bién oxy & phia trude duge gén vao phé"m m& rdng trong, sy can trd gitta

bd cam bién oxy & phia truée va phin thing c6 thé tranh dugc mdt cach thich hop.

Puogc wu tién & hé théng x4 duoc mo ta trén day 1a, phén th:flng ¢6 truc tAm di

qua tdm cua duong dong & phin thang,

bd cam bién oxy & phia trude gbi chdng dudng dong cua phan thang khi duge v

quan sat tlr truc tdm cua phéan thing,

bd cam bién oxy & phia trudce gbi chong phéan thing khi dwgc quan sét tir

huéng thi nhét vudng goc véi truc tim cia phan thing, va

bd cam bién oxy & phia trudc khong gbi chdng phan thing khi dugc quan sét

tir huéng tht hai vuéng goc véi truc tdm cta phan thang va khac v6i huéng thi nhét.

Bo cam bién oxy & phia trudc goi chong dudng dong cla phan thang khi dugc
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quan sat tir truc tdm cia phan thang. Hon nita, bd cam bién oxy & phia truéc gbi chdng
phin thing khi duoc quan sat tir huéng tha nhét. O dy, hudéng thi nhét vubng goc voi
truc tAm cta phin thang. Theo do, it nhat mot phan cta bo cam bién oxy & phia trudc
duoc sép xép lién ké d4u & phia sau cla phan thing. Do d6, bd cam bién oxy & phia
trude phat hién ndng d6 oxy cua khi x4 tai vi tri thich hop. Bd cam bién oxy & phia
trude phat hién mot cach thich hop ndng d6 oxy ctia khi x& & phia trudc cua chét xtc
tac. Mit khéc, bd cam bién oxy & phia truéc khong gbi chong phan thang khi duoc
quan sat tir huéng thir hai. O day, huéng tht hai vudng goc véi truc tim cuia phan
thang va khic véi huéng thir nhét. Két qua 13, sy can trd gifta b cam bién oxy & phia

true va phan thing c6 thé tranh dugc mdt cach thich hop.

Theo mdt khia canh khéac, sang ché @ xuit phuong tién giao thong kiéu ngdi

chan dé hai bén, gdbm hé théng xa duge mo ta trén day.

Phuong tién giao thong kiéu ngdi chan dé hai bén gom hé théng xa dugc mo ta
trén ddy. Theo do, phuong tién giao thong kiéu ngdi chan @2 hai bén theo sang ché c6
kha ning rut ngan thoi gian dé kich hoat chét xuc tac va 1am giam dd 1éch cua dong
khi x4 & chat xuc tac. Két cdu nay cai thién thich hop hiéu suét 1am sach cua chét xtc

tac.

Cho muc dich minh hoa sang ché, duge thé hién trén c4c hinh v€ 12 mot so dang
dwoc wu tién & day. Tuy nhién, can hi€u rang sang ché khong bi gi¢i han & cach bo tri

va phuong tién chinh x4c dugc the hién.
MG ta van tit cac hinh vé

Fig. 1 13 hinh v€ nhin tir phai thé hién phuong tién giao thong kiéu ngdi chan

dé hai bén theo mot phuong an cla sang ché.

Fig. 2 12 hinh v& nhin tir phai thé hién phuong tién giao thong kiéu ngdi chan

dé hai bén theo phuong én cla sdng ché.

Fig. 3 12 hinh v& nhin tir duéi riéng phan thé hién phuong tién giao thong kiéu

ngdi chan dé hai bén theo phuong 4n cua sang ché.
Fig. 4 13 hinh v& mat cit riéng phan thé hién hé théng xa.
Fig. 5 13 hinh v& nhin tir mot bén thé hién dng xa thir nhat.

Fig. 6 12 hinh v& mat cit thé hién dng xa th nhat.
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Fig. 7 12 hinh vé& phéi canh thé hién ng xa thir nhat.

Fig. 8A 12 hinh vé phdi canh thé hién phan cong trong va phan thing trong.
Fig. 8B 12 hinh v& phéi canh thé hién phin cong ngoai va phan thing ngoai.
Fig. 9 13 hinh v& mit ct thé hién phin cong va phan thing.

Fig. 10 12 hinh v& nhin tir mot bén thé hién phan cong va phéan thing.

Fig. 11 12 hinh v& minh hoa phan thing va bd cam bién oxy & phia trude khi
dugc quan sat tr huéng thi nhit duoc thé hién trén Fig. 10.

Fig. 12 14 hinh v& minh hoa phén thang, phin mé rong va bd cam bién oxy &

phia trudce khi dugc quan sat tir truc tim cua phan thing.
Fig. 13 1a hinh v& phdi canh thé hién phin mé rong.
Fig. 14 13 hinh v€ mat c&t thé hién phan mé& rong, phén vé va phan thu nhé.

Fig. 15 14 hinh v& mat cat thé hién phén théng, phﬁn mé rong, phén v va chét

xuc tac.
Fig. 16 12 hinh v& mat cét thé hién hé théng x4 theo mdt phuong 4n cai bién.

Fig. 17 1 hinh v& nhin tir phai thé hién phuong tién giao thong kiéu ngdi chan

dé hai bén theo mot phuong an cai bién khac.

Fig. 18 14 hinh v€& nhin tir phai thé hién phuong tién giao thong kiéu ngdi chan

dé hai bén theo mdt phuong an cai bién khac.

Fig. 19 12 hinh v& nhin tir phéi thé hién phuong tién giao thong kiéu ngdi chan

& hai bén theo mot phuong 4n cai bién khac.

Fig. 20 13 hinh v& nhin tir duéi riéng phan thé hién phuong tién giao thong

kiéu ngodi chan d€ hai bén theo phuong 4n cai bién.

Fig. 21 1a hinh v& nhin tir dudi riéng phan thé hién phuong tién giao thong

kiéu ngoi chan dé hai bén theo mot phuong 4n cai bién khac.

Fig. 22 14 hinh v& nhin tir phai thé hién phuong tién giao thong ki€u ngdi chan

& hai bén theo mot phuong 4n cai bién khac.
M0 ta chi tiét phwong 4n thwe hién sang ché

Phuong tién giao thong kiéu ngdi chan @2 hai bén 1 theo sang ché s& dugc mo

18



ta sau ddy c6 dwa vao céc hinh v& kém theo.
1. So luoc két ciu ciia phuong tién giao thong kiéu ngdi chan dé hai bén 1

Fig. 1 1a hinh v& nhin tir phai thé hién phuong tién giao thong kiéu ngdi chan
dé hai bén 1 theo mdt phuong 4n clia sdng ché. Phuong tién giao thong kiéu ngdi chan
dé hai bén 1 duogc phan loai 1a phuong tién giao thong kiéu khung xuwong dudi ching
han. Phuong tién giao thong kiéu khung xwong dudi cling duge goi la phuong tién
giao thdng kidu xe gin may. Phuong tién giao thong kiéu ngdi chan dé hai bén 1 1a

phuong tién giao thong c6 dong co, hai banh ¢c6 kiéu khung xuwong dudi ching han.

Fig. 1 thé hién phuong theo chiéu doc X, phwong theo chiéu ngang Y va huéng
1én - xubng Z clia phuong tién giao thong kiéu ngdi chan dé hai bén 1. Phuong theo
chidu doc X, phuong theo chiéu ngang Y va huéng 1én - xubng 7 duoc xac dinh dua
vao nguoi 14 xe (con goi 1a nguoi didu khién) ngdi cudi trén phuong tién giao thong
kiéu ngdi chan dé hai bén 1. Phuong theo chiéu doc X, phuong theo chidu ngang Y va
hudng 1én - xubng Z vudng goéc voi nhau. Phuong theo chiéu doc X va phuong theo

chiéu ngang Y ndm ngang. Huéng 1én - xubng Z 14 thing dimg.

Céc thuét nglt "ra phia trudc”, "v& phia sau", "1én phia trén", "xubng phia dudi",
"sang phai" va "sang trai" 14n luot ¢6 nghia 1a "ra phia trudce", "v& phia sau", "Ién phia
trén", "xubng phia duéi", "sang phai" va "sang trai" nhu duogc quan sat tur ngudi diéu
khién ngdi cudi trén phuong tién giao thong kiéu ngdi chan dé hai bén 1. Trir khi duoc
chi ra khéc di trong ban mé ta nay, "ra phia trugc" va "vé phia sau" gdm khong chi céc
hudng song song véi phuong theo chiéu doc X ma con cac hudng gin phuong theo
chidu doc X. Cac huéng gan phuong theo chiéu doc X, vi du, 1a c4c hudng theo gbc
khong vuot qua 45 d6 véi phuong theo chiéu doc X. Theo céch twong tu, trir khi duge
chi ra cu thé khéc di, "sang phai" va "sang trai" gbm khéng chi cdc hudng song song
v&i phuong theo chiéu ngang Y ma con céc hudng gin phuong theo chiéu ngang Y.
Trir khi dugc chi ra cu thé khac di, "1én phia trén" va "xubng phia du6i" gom khong
chi cac hudng song song véi hudng 1én - xubng Z ma con cac hudéng gan huéng 1én -
xubng Z. D& tham chiéu, céc hinh v& thé hién cac thuat ngit TRUGC, SAU, LEN,
XUONG, PHAI va TRAT khi thich hop.

Cén hiéu ring, trong ban mo ta ndy, cac cach dién dat khéc nhau m6 ta cac cach

bd tri 14n luot ¢ cdc nghia sau. Phin md ta sau dugc thue hién c6 14y phuong theo
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chidu ngang Y, va cing c4ch thirc nay 4p dung cho phuong theo chiéu doc X va

hudng 1én - xubng Z.

Viéc dién dat "bd phan Ma dugc nam sang phai/sang trai hon so v6i by phan
Mb" x4c dinh vi tri theo phuong theo chiéu ngang Y ctia bd phan Ma so v6i bo phan
Mb, va khong xac dinh vi tri theo phuong theo chiéu doc X hodc huéng 1én - xubng Z
ctia bd phan Ma so v&i by phan Mb. Trong truong hop clia viéc dién dat nay, bd phan
Ma c6 thé, hoic ¢ thé khoéng, géi chéng bd phan Mb trén hinh chiéu nhin tir mot bén

cuia phuong tién giao thong kiéu ngdi chan dé hai bén 1.

Viéc dién dat "bd phan Ma duoc nam sang phai/sang trai ciia by phdn Mb" ma
khong dua vao huéng nhin x4c dinh vi tri theo phuong theo chiéu ngang Y cua bo
phan Ma so v6i bd phan Mb, vi tri theo phuong theo chiéu doc X cuia bd phan Ma so
v6i bd phan Mb, va vi tri theo huéng [én - xuéng Z ctia b phan Ma so v6i bd phén
Mb. Cé4ch dién dat nay c6 nghia ring bd phan Ma dugc ndm sang phai/sang trai hon so
v6i bd phan Mb, va rang it nhat mdt phan ctia by phan Ma gbi chong it nhét mot phan
cua bd phin Mb trén hinh chiéu nhin tir mdt bén ctia phuong tién giao thong kiéu ngdi

chan dé hai bén 1.

Viéc dién dat "bd phan Ma duoc nam sang phai/sang trai ciia b phan Mb trén
hinh chiéu nhin tir trén ctia phuong tién giao thong kiéu ngdi chan dé hai bén 1" x4c
dinh vi tri theo phuong theo chiéu ngang Y cta bd phin Ma so véi b phén Mb, va vi
tri theo phuong theo chiéu doc X ctia bd phan Ma so v6i bd phan Mb, va khong xac
dinh vi tri theo huéng lén - xuéng Z ctia bd phan Ma so véi b phan Mb. Cach dién dat
nay c6 nghia ring by phan Ma dugc ndm sang phai/sang trdi hon so véi by phan Mb,
r%mg dau trude cia bd phan Ma duge nam & vi tri ra phia truGe hon so véi dau sau clia
bd phan Mb, va rfmg d4u sau cua bd phan Ma duoc nam vé phia sau hon so vé6i dau

trudce cua bd phan Mb.

Viéc dién dat “bd phan Ma dugc nam sang phai/sang trai ctia bd phan Mb trén
hinh chiéu tir truéc clia phuong tién giao thong kiéu ngdi chan dé hai bén 1" xac dinh
vi tri theo phuong theo chiéu ngang Y ctia bd phan Ma so v6i bd phan Mb, va vi tri
theo huérng lén - xuéng Z ctia bd phin Ma so v6i b phan Mb, va khong xac dinh vi tri
theo phuong theo chiéu doc X ctia bd phan Ma so v6i bd phan Mb. Cach dién dat nay

c6 nghia rang bo phan Ma dugc nim sang phai/sang trai hon so véi bo phan Mb, rang
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dau trén cta bd phan Ma duge nam & vi tri cao hon so véi dau dudi cua bd phan Mb,

va ring dau duédi ctia bd phan Ma dugc nam thap hon so v6i dau trén cla b phan Mb.

Trong ban md ta ndy, cach dién dat “trén hinh chiéu nhin tir mot bén cua
phuong tién giao thong kidu ngdi chan d hai bén 17 duge @& cap 1a "trén hinh chiéu
nhin tir mot bén cua phuong tién” khi thich hgp. Twong tu nhu véy, cach dién dat “trén
hinh chiéu tir trén ctia phuong tién giao thong kiéu ngdi chan dé hai bén 17 dugc dé
cép 1a "trén hinh chiéu tir trén ctia phuong tién” khi thich hop. Cach dién dat “trén hinh
chiéu tir duéi ctia phuong tién giao thong kiéu ngdi chan dé hai bén 1 duge dé cép la

"trén hinh chiéu tir duéi ctia phuong tién” khi thich hop.

Phuong tién giao thong kidu ngdi chan dé hai bén 1 gdm tay l4i 3 va yén 4. Tay
141 3 dugc nim & phan trude cla phuong tién giao thong kidu ngdi chan dé hai bén 1.
Yeén 4 dugc ndm vé phia sau hon so véi tay 1ai 3. Toan bd yén 4 dugc nim vé phia sau

hon so véi toan bg tay 141 3.

Phuong tién giao thong kiéu ngdi chén dé hai bén 1 tao ra khoang khong 16m 5.
Khoang khong 16m 5 dugc nim & vi tri vé& phia sau hon so véi tay 141 3 va ra phia
trede hon so voi yén 4 trén hinh chiéu nhin tir phia bén ctia phuong tién. ft nhat mot
phan cia khoang khong 16m 5 duoc ndm & vi tri vé phia sau hon so v6i toan b tay 14i
3 va ra phia truéc hon so vdi toan bd yén 4 trén hinh chiéu nhin tir phia bén cta
phuong tién. Khoang khong 18m 5 dugc ho 1én phia trén trén hinh chiéu nhin tir phia
bén clia phuong tién. Khoang khong 16m 5 dugc lam 16m xubng phia dudi trén hinh
chiéu nhin tir phia bén cia phuong tién. Khoang khong 16m 5 dugc lam 16m thip hon
so vGi yén 4 trén hinh chiéu nhin tir phia bén clia phwong tién. Khoang khong 1dm 5
kéo dai t&i vi tri thip hon so v6i toan bd yén 4.

Cu thé 13, yén 4 c6 mép trén 4t trén hinh chiéu nhin tir phia bén ctia phuong
tién. Khoang khong 16m 5 c¢6 mép dudi 5b trén hinh chiéu nhin tir phia bén cua
phuong tién. Mép dudi 5b dugc nam & vi tri vé phia sau hon so vdi tay 14i 3 va ra phia’ |
trede hon so v6i yén 4 trén hinh chiéu nhin tir phia bén cta phuong tién. ft nhat mot
phan cta mép dudi S5b dugce ndm & vi tri vé phia sau hon so v6i toan bo tay 14i 3 va ra
phia truGe hon so v6i toan bg yén 4 trén hinh chiéu nhin tir phia bén cua phuong tién.
Meép dudi 5b thip hon so v6i mép trén 4t trén hinh chiéu nhin tir phia bén cua phuong

tién. Tt nhAt mot phan cua mép dudi Sb thip hon so v6i toan bd mép trén 4t trén hinh
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chiéu nhin tir phia bén ctia phuong tién.

Phuong tién giao théng kiéu ngdi chan @8 hai bén 1 gdm tAm che giita 6. [t nhit
mdt phan clia tAm che giita 6 dugc ndm vé phia sau hon so véi tay 1ai 3 va ra phia
trude hon so v6i yén 4. It nhat mot phan ctia tdm che gitta 6 duge nim vé phia sau hon
so véi toan b tay 14i 3 va ra phia trudc hon so véi toan bd yén 4. T4m che giita 6 xac
dinh khoang khong 16m 5 trén hinh chiéu nhin tir phia bén ctia phuong tién. Cu thé 13,
tdm che gitra 6 c6 mép trén 6t trén hinh chiéu nhin tir phia bén cta phuong tién. Mép
trén 6t duoc nim & vi tri gdn nhu gidng nhu vi tri cia mép dudi 5b trén hinh chiéu
nhin tir phia bén ctia phuong tién. Mép trén 6t xac dinh mép dudi Sb trén hinh chiéu
nhin tir phia bén cua phuong tién.

Phuong tién giao thong kidu ngdi chan & hai bén 1 gbm thanh d& chan 7.
Thanh dé chén 7 duogc nam thép hon so vGi yén 4. Toan b thanh dé chan 7 dugce nam
thip hon so vé&i toan bd yén 4. Thanh d chan 7 dugc ndm thip hon so v&i khoing
khong 16m 5. Toan b thanh dé chan 7 dugc nim thép hon so v&i toan b khoang
khong 18m 5. Thanh dé chan 7 dugc ndm thip hon so véi mép dudi 5b trén hinh chiéu
nhin tir phia bén cita phuong tién. Toan bd thanh dé chan 7 duge ndm thap hon so v6i
toan bd mép duéi 5b trén hinh chiéu nhin tir phia bén ctia phuong tién. Thanh dé chan
7 ¢6 hinh dang thanh hodc thanh tron. Thanh @ chan 7 kéo dai theo phuong theo chidu
ngang Y.

Ngudi didu khién phuong tién giao thong kidu ngdi chan dé hai bén 1 nam tay
14i 3. Ngudi diéu khién ngdi trén yén 4. Ngudi diéu khién dit chan cia minh trén thanh
dé chan 7. Khoang khong 16m 5 cho phép nguoi diéu khién ngdi 1én va xudng phuong
tién giao thong kiéu ngdi chan dé hai bén 1 mot cach d& dang. Vi du, ngudi diéu khién
¢6 thé ngdi 1én va xubng phuong tién giao thong kidu ngdi chan d hai bén 1 mot cach
d& dang bang cach dua cic chan cta minh vao trong khoang khong 16m 5.

Phuong ti€n giao thong kiéu ngdi chan dé hai bén 1 c¢6 cang trude 11 va banh
trude 12. Cang trude 11 duge ndi vao tay 14i 3. Cang truée 11 kéo dai xudng phia duéi
va ra phia trude tir tay 14i 3. Banh trude 12 duoc do boi phan duéi clia cang trude 11.

Phuong tién giao thong kiéu ngdi chan dé hai bén 1 gdm ddng co 14. Pong co
14 sinh cong sut. Pong co 14 thai ra khi xa. Dong co 14 dugc nim vé phia sau hon so

vdi banh trude 12. Toan bd dong co 14 dugce nam vé phia sau hon so v6i toan bd banh
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trude 12. Pong co 14 dugce ndm thip hon so véi yén 4. ft nht mot phan ctia dong co

14 duoc nam thép hon so v&i toan bd yén 4.

Phuong tién giao thong kiéu ngdi chan dé hai bén 1 gdm tay don sau 17 va banh
sau 18. Tay don sau 17 va banh sau 18 mdi bd phan dugc nim thap hon so vé&i yén 4.
ft nh4t mot phan cia tay don sau 17 duge nam thap hon so véi toan bd yén 4. ft nhét
mot phan ciia banh sau 18 dugc nim thap hon so véi toan bd yén 4. Tay don sau 17
kéo dai vé phia sau. Banh sau 18 dugc do tai phan sau ctia tay don sau 17. Banh sau 18
dugc ndm vé phia sau hon so véi dong co 14. ft nhat mot phan ctia banh sau 18 dugc

nim vé phia sau hon so véi toan b dong co 14.

Phuong tién giao thong kiéu ngdi chan dé hai bén 1 gdm hé thong xa 30. Hé

thdng x4 30 dén hudng khi xa clia dong co 14.

Heé théng x4 30 duoc nam thap hon so v&i yén 4. [t nh4t mot phan cta hé théng
x4 30 duoc ndm thap hon so véi toan bd yén 4. Hé théng xa 30 kéo dai vé phia sau. Hé
théng xa 30 gbi chdng tay don sau 17 trén hinh chiéu nhin tr phia bén ctia phuong
tién, ching han. Hé théng xa 30 gbi chdng banh sau 18 trén hinh chiéu nhin tir phia

bén cta phuong tién, ching han.

Phuong tién giao thong kidu ngdi chan dé hai bén 1 gbm tdm che 29. T4m che
29 gbi chong mot phin hé thdng x4 30 trén hinh chiéu nhin tir phia bén ctia phuong
tién.

Fig. 2 1 hinh v& nhin tir phai thé hién phuong tién giao thong kiéu ngdi chan dé
hai bén 1 theo mdt phuong an. Fig. 2 bo qua su minh hoa yén 4, tdm che gifta 6, tAm
che 29 va cac bd phan tuong tu khac cho thufn tién. Phuong ti¢n giao thong kiéu ngbdi
chan dé hai bén 1 gdm khung than phuong tién 21. Khung than phuong tién 21 d&
dong co 14. Khung than phuong tién 21 d& yén 4, cang trude 11, tay don sau 17 va hé

théng x4 30 ma su minh hoa duoc bd qua.

Khung than phuong tién 21 gbém bng ¢ 21a, khung chinh 21b va khung yén
21c, chang han. Ong ¢b 21a d& cang truée 11. Khung chinh 21b kéo dai vé phia sau va
xubng phia dudi tir 6ng ¢b 21a. Khung chinh 21b d& dong co 14 va tay don sau 17.
Khung yén 21c kéo dai vé phia sau va 1én phia trén tir khung chinh 21b. Khung yén
21c dd yén 4.
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Phuong tién giao thong kiéu ngdi chan dé hai bén 1 gbm cac gia d& 22a va 22b.
Céc gid 45 22a va 22b mdi gia d& duge d& bai khung chinh 21b. Céc gid d& 22a va
22b mbi gia d& dong co 14.

bong co 14 duoc ¢d dinh vao khung than phuong tién 21. Pong co 14 khong
thé 1ic so v6i khung than phuong tién 21. Dong co 14 khong thé xoay duoc so véi

khung than phuong tién 21. Péng co 14 dugc phan loai la dong co gin cimg.

Pong co 14 c6 duong truc xi lanh 15. Puong truc xi lanh 15 1a dudng ao.
DPudng truc xi lanh 15 kéo dai theo phuong theo chiéu doc X. Puodng truc xi lanh 15
gan phuong theo chiéu doc X hon so véi hudéng 1én - xubng Z trén hinh chiéu nhin tir
phia bén ctia phuong tién. Vi du, dudng truc xi lanh 15 gan nhu nam ngang trén hinh

chiéu nhin tir phia bén cua phuong tién.

Fig. 2 thé hién goc 1. Goc 01 1a goc duogce tao ra gitra dudng truc xi lanh 15 va
duong 4o E trén hinh chiéu nhin tir phia bén cua phuong tién. Puong 4o E 1a duong
thang 40. Pudng 4o E song song v6i phuong theo chiéu doc X trén hinh chiéu nhin tir

phia bén ctia phuong tién. Goc 61 nhoé hon 45 dd.

Péng co 14 gdm cActe 14a va cum xi lanh 14b, ching han. Cum xi lanh 14b
duoc ndi vao cacte 14a. Cum xi lanh 14b kéo dai ra phia trude tir cacte 14a. Cum xi
lanh 14b kéo dai trén dudng truc xi lanh 15. Cum xi lanh 14b gbm bd phan xi lanh,

dAu xi lanh va ndp diu xi lanh, chang han.

DPong co 14 gdm xi lanh khong dugc thé hién trén cac hinh vé&. Xi lanh la
khoang khong. Xi lanh dugc nam & vi trf bén trong clia dong co 14. Xi lanh duge nam
& vi tri bén trong cia cum xi lanh 14b. Xi lanh kéo dai trén duong truc xi lanh 15.
Dudng truc xi lanh 15 di qua tdm qua xi lanh. Mot phan cta xi lanh dugc dung lam
khoang d6t khong duoc thé hién trén cac hinh v&.

Hé théng xa 30 duoc ¢ dinh vao dong co 14. Heé théng xa 30 ciing khong thé
lic so v&i khung than phuong tién 21. Hé théng xa 30 cling khong xoay dugc so véi
khung than phuong tién 21.

Hé théng x4 30 duogc ndi vao dong co 14. Cu thé 1a, hé théng xa 30 duoc ndi
vao cum xi lanh 14b. He théng xa 30 ndi thong v6i khoang dét. He thong xa 30 kéo

dai vé phia sau tir dong co 14.
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Hé théng xa 30 gdm 6ng xa thit nhat 31, phin mé rong 71, phan vo 81, chat xic
thc 87, bng xa thir hai 93 va bd giam thanh 95. Ong xa thtr nhét 31 dwoc ndi vao dong
co 14. Cu thé 1a, 6ng x4 thit nhat 31 duoc ndi vao cum xi lanh 14b. Phin mé& rong 71
dwoc ndi vao dng xa thir nhét 31. Phan vo 81 dugc ndi vao phan mé rong 71. Phan v6
81 rdong hon so v6i 6ng xa thir nhét 31, Chét xtic tac 87 duogc sip xép bén trong cia
phén vo 81. Toan bd chét xtc tac 87 duoc sip xép bén trong cla phan v 81. Ong x&

thi hai 93 dwoc ndi vao phan v 81. Bo giam thanh 95 dugc ndi vao dng xa thir hai 93.

Phén v6 81 dugc sip xép bén ngoai ctia bd gidm thanh 95. Toan bd phan v6 81
duoc sdp xép bén ngoai ctia bd giam thanh 95. Phan v6 81 khong duoc sap xép bén

trong cta bd gidm thanh 95.

~ Chét xtc tac 87 dugc sip xép bén ngoai clia bd giam thanh 95. Toan b chat
xtc tac 87 dugc sap xép bén ngoai cua bd gidm thanh 95. Chét xuc tac 87 khong duge

sip xép bén trong ctia by gidm thanh 95.

Hé théng x4 30 con gdm phan thu nhé 91. Phan thu nhoé 91 néi phan vé 81 véi
6ng xa thir hai 93. Ong x4 thtr hai 93 hep hon so v6i phan vo 81.

Ong x4 thr nhét 31 kéo dai xubng phia dudi tir déng co 14 trén hinh chiéu nhin
tlr phia bén cta phuong tién. Sau do, 6ng x4 thtr nhat 31 dwgc 1am cong va kéo dai ve
phia sau trén hinh chiéu nhin tir phia bén ctia phuong tién. Phan mé rong 71 kéo dai vé
phia sau tur bng xa thi nhét 31 trén hinh chiéu nhin tir phia bén ctia phuong tién. Phan
v6 81 kéo dai vé phia sau tir phan mé rong 71 trén hinh chiéu nhin tir phia bén cta
phuong tién. Phan thu nhé 91 kéo dai v& phia sau tir phan v 81 trén hinh chiéu nhin tir
phia bén cta phuong tién. Ong x4 thir hai 93 kéo dai vé phia sau tir phan thu nho 91
trén hinh chiéu nhin tir phia bén cia phuong tién. Bo giam thanh 95 kéo dai vé phia
sau tir 6ng x4 thir hai 93 trén hinh chiéu nhin tir phia bén ctia phuong tién. Toan bd bd
giam thanh 95 duogc nidm vé phia sau hon so v&i phan vo 81 theo phwong theo chiéu
doc X. Toan bd bd gidm thanh 95 dugc ndm vé phia sau hon so véi toan bd phan vo 81
theo phuong theo chiéu doc X. Toan bd chét xuc tac 87 duoc nam ra phia trude hon so

v6i toan bd bo giam thanh 95 theo phuong theo chiéu doc X.

Phan vo 81 ¢6 truc tdm 83. Truc tdm 83 la duong thang 40. Truc tAm 83 di qua
tAm ctia phan vo 81. Phin vé 81 kéo dai trén truc tAm 83. Truc tdm 83 kéo dai theo

phuong theo chidu doc X trén hinh chiéu nhin tir phia bén cta phuong tién. Truc tim
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83 gan phuong theo chiéu doc X hon so v6i huéng 1én - xubng Z trén hinh chiéu nhin
tlr phia bén clia phuong tién. Vi duy, truc tdm &3 gan nhu song song v&i phuong theo
chiéu doc X trén hinh chiéu nhin tir phia bén cta phuong tién. Vi dy, truc tam &3 gﬁn

nhu ndm ngang trén hinh chiéu nhin tir phia bén ctia phuong tién.

Bo gidm thanh 95 rong hon so véi 6ng xa thit hai 93. BO giam thanh 95 rong
hon so v6i phan vé 81. B giam thanh 95 dai hon so véi phan v6 81. B dai cta bo
giam thanh 95 theo phuong theo chidu doc X 1én hon so véi do dai cta phan vo6 81

theo phuong theo chidu doc X.

B§ gidm thanh 95 duoc tao két chu dé 1am gidm tiéng On cla khi xa. BO giam
thanh 95 con duoc goi 1a b tiéu 4m. B giam thanh 95 tao ra khoang gidn nd, vi du,
ma su minh hoa dugc bd qua. Khoang gifin nd 1a khoang khong. Khoang gian nd duogc

nam & vi tri bén trong ctia bd giam thanh 95.

B giam thanh 95 gdm dau ra 96. Ddu ra 96 duoc lam hé huéng vé bén ngoai
cua phuong tién giao thong kiéu ngdi chan @8 hai bén 1. Pau ra 96 dugc ndm & vi tri

tai dAu sau ctia bo gidm thanh 95, chéng han.

Hé théng x4 30 gdm bd cam bién oxy & phia truée 97. B cam bién oxy & phia
trude 97 dugc gin vao phan mé rong 71, chéng han. Bd cam bién oxy & phia trudc 97
duogc sip xép bén ngoai cua bd giam thanh 95. Toan bd bd cam bién oxy & phia trudc
97 duoc sip xép bén ngoai cua bd gidm thanh 95. BO cam bién oxy & phia truéc 97
phét hién ndng d9 oxy trong khi xa. B cam bién oxy & phia truée 97 phét hién ndng
dd oxy ctia khi xa & phia trude cua chét xuc tac 87.

Phuong tién giao thong kiéu ngdi chan dé hai bén 1 gdm cym diéu khién dién tr
khong dugc thé hién trén cdc hinh v&. Cum diéu khién dién tir duoc goi la ECU
(Electronic Control Unit - ECU) khi thich hop. B cam bién oxy & phia trudc 97 dugce
ndi dién vao ECU. ECU thu dugc céc két qua phat hién ctia by cam bién oxy & phia
trudce 97.

Xem Fig. 1. TAm che 29 gbi chdng b giam thanh 95 trén hinh chiéu nhin tir
phia bén cta phuong tién. TAm che 29 bao vé bd giam thanh 95.

Phan sau mo ta dong khi xa dua vao Fig. 1 va Fig. 2. Khi xa dugc sinh ra &

dong co 14. Cu thé 13, khi xa duoc sinh ra & khoang d6t. Khi xa thoi tir dong co 14 t6i
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éng xa thir nhat 31. Khi xa théi tir cum xi lanh 14b t6i Ong xa tht nhét 31. Khi x4 thdi
tir bng x4 tht nhat 31 t61 phdn m& rong 71. BO cam bién oxy o phia trude 97 phat hién
ndng d6 oxy ciia khi xa & phan mé& rong 71. Khi xa théi tir phin mé rong 71 t6i phan
v6 81. Khi xa di qua chat xtc tac 87 & phin vé 81. Chét xtc tic 87 lam sach khi xa
trong phan vé 81. Sau khi di qua chét xtc tac 87, khi x4 thdi tir phan vo 81 t6i phan
thu nho 91. Khi x4 théi tir phan thu nhd 91 t6i dng xa thir hai 93. Khi xa thoi tir ong xa
thir hai 93 t6i bd giam thanh 95. Khi x4 di qua khoang gidn n& ¢ bo gidm thanh 95.
Khi khi xa di vao khoang gidn nd, khi x4 gifin né. Khi x4 duge xa ra tir bd gidm thanh
95 t&i bén ngoai cta phuong tién giao thong kidu ngdi chan d hai bén 1 qua d4u ra 96.

Ong xa thr nhét 31 duoc ndm & phia sau ctia dong co 14 theo hudéng cua dong
khi xa. Toan bd 6ng x4 thtr nhit 31 duge nam & phia sau ctia toan bd dong co 14 theo

hudéng ciia dong khi xa.

Phan mé rong 71 va bd cam bién oxy & phia truge 97 mdi bd phan dugc nam &

phia sau cua 6ng xa thir nhat 31 theo huéng cua dong khi xa.

Phin vé 81 va chit xuc tac 87 mdi bd phan dugce nim & phia sau ctia dong co
14 theo huéng ciia dong khi xa. Toan bd phan vo 81 va toan bd chat xic tac 87 dugc
nim & phia sau cta toan bo dong co 14 theo huéng cta dong khi xa. Phan vo6 81 va
chét xtc tac 87 mdi bd phan duge ndm & phia sau cua 6ng xa tht nhét 31 theo huéng
cia dong khi xa. Toan bd phan vé 81 va toan bd chét xtc tac 87 dugc nam & phia sau
clia toan bd éng xa thir nhat 31 theo huéng ciia dong khi xa. Phan vo 81 va chét xiic
tac 87 mdi bd phan dugc nam & phia sau cua phﬁn m& rong 71 theo hudng cua dong
khi xa. Toan bd phan vé 81 va toan bd chét xtc tac 87 dwgc nam & phia sau cla toan
bd phan mé rong 71 theo hudng ctia dong khi xa. Phan vo 81 va chét xtic tac 87 mdi
bd phan dugc ndm & phia sau ctia b cam bién oxy & phia trude 97 theo hudng cia
dong khi xa. Toan bd phan v6 81 va toan b chit xtic tc 87 dwoc nim & phia sau cla

toan bd bd cam bién oxy & phia truée 97 theo hudng clia dong khi xa.

Phan vo 81 va chét xuc tic 87 mdi bd phan duge nam & phia trude cua phﬁn thu
nhd 91 theo hudng cua dong khi xa. Toan bd phan vé 81 va toan bd chét xac tac 87
duogc ndm & phia trugc clia toan bo phan thu nhé 91 theo hudng clia dong khi xa. Phan
v6 81 va chét xuc tac 87 mdi bo phan dugce ndm & phia trudc cla bng xa thir hai 93

theo hudng cua dong khi x4. Toan bd phan v6 81 va toan bd chét xtic tac 87 duge nim
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& phia trudc clia toan b 6ng xa thir hai 93 theo hudng cta dong khi xa. Phan v6 81 va
chét xtc tic 87 mdi bd phan dugc ndm & phia trude cua bd gidm thanh 95 theo hudng
ctia dong khi xa. Toan bd phin vé 81 va toan bd chit xtc tac 87 dugc ndm & phia

trude clia toan bd bo gidm thanh 95 theo hudng cua dong khi xa.

Fig. 3 13 hinh v& nhin tir dudi riéng phan thé hién phuong tién giao thong kiéu
ngdi chan dé hai bén 1 theo phuong 4n cua sang ché. Fig. 3 thé hién mat phéng gifta
phuong tién C. Mit phing gifta phuong tién C 1a mat phing 40 vudng géc v4i phuong
theo chidu ngang Y. Mit phéng gifta phuong tién C di qua tim ctia phuong tién giao
thong kiéu ngdi chin @ hai bén 1 theo phuong theo chiéu ngang Y. Mt phéng giita
phuong tién C di qua tdm 18a ctia banh sau 18 theo phuong theo chidu ngang Y, ching

han.

Dong co 14 giao c&t voi mat phang gitta phuong tién C. Vi du, mat phing gitta

phuong tién C gdm dudng truc xi lanh 15.

Toan bd phan vo 81 duge nam sang phai hon so v6i mat phing gitta phuong

tién C. Phén v6 81 khong giao cdt v&i mit phang gitta phuong tién C.

Toan bd chét xuc tac 87 dugc ndm sang phai hon so v&i mit phang gitra phuong

tién C. Chét xtc tac 87 khong giao c4t véi mat phang gitra phuong tién C.

Toan bd hé théng x4 30 duge ndm sang phai hon so v6i mat phang gitra phuong

tién C. Hé théng xa 30 khong giao c4t v6i mit phang gitta phuong tién C.

Phin vo 81 kéo dai v phia sau tir phdn mo rong 71 trén hinh chiéu nhin tir dudi

ctia phuong tién.

Truc tdm 83 ctia phan v 81 kéo dai theo phuong theo chiéu doc X trén hinh
chiéu nhin tir dudi ctia phuong tién. Truc tdm &3 gan phuong theo chiéu doc X hon so
véi phuong theo chiéu ngang Y trén hinh chiéu nhin tir duéi ctia phuong tién. Vi du,
truc tAm 83 gin nhu song song v6i phuong theo chiéu doc X trén hinh chiéu nhin tir

dudi cia phuong tién.
2. So luge vé hé thong x4 30

Fig. 4 12 hinh v& mit cét riéng phin thé hién hé théng x4 30. Ong x4 thir nhét
31 gdm mot phan cong 41. Phan cong 41 dugc lam cong. Phén cong 41 kéo dai theo

hinh dang cong. Toan bd phan cong 41 dirge nam & vi tri bén ngoai ctia phdn m¢ rong
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71.

Ong x4 thtr nhit 31 gdm phéan thang 51. Phén thang 51 tiép xtc phan cong 41.
Phin thing 51 kéo dai théng tir phan cong 41. Phin thing 51 dwoc ndi véo phan mé&
rong 71.

Phan mé rong 71 ¢6 dau & phia trudc 71a va dau & phia sau 71b. Dau & phia

treée 71a duge ndi vao phan thang 51. Dau & phia sau 71b dugc nbi vao phan vo 81.

Phin m& rong 71 tao nén duong dong 72. Puong dong 72 1a khoang khong.
Duong dong 72 dugc nam & vi trf bén trong ctia ph?ln mé rong 71. Puong dong 72 kéo
dai tir ddu & phia trude 71a t6i ddu & phia sau 71b. Pudng dong 72 md rong tir dau &

phia truéc 71a téi dau & phia sau 71b.

Duong dong 72 c6 mat cit ngang 72a tai d4u & phia truée 71a va mit cit ngang

72b tai dau & phia sau 71b. Mt cit ngang 72b 16n hon so v&i mat cit ngang 72a.

Phan thing 51 duge lap tir bén ngoai clia phan mé rong 71 vao bén trong cla
phin mé rong 71 qua dau & phia trude 71a. Noi cach khac, phan thing 51 dugc lap tir
bén ngoai cua phan mé rong 71 vao trong duong dong 72 qua dau & phia trude 71a.

Phan thang 51 nhd vao bén trong ctia phan mé& rong 71.

Cu thé 13, phan thang 51 c6 diu & phia trude 51a va d4u & phia sau 51b. Phin
thing 51 kéo dai trén dudng thing ndi ddu & phia trude 51a va dau & phia sau 51b.
Dau & phia truée Sla tiép xtic phan cong 41. DPau & phia truéc Sla dugce nam bén
ngoai ctia phan mé rong 71. Toan bd d3u & phia trude 51a duge ndm bén ngodi clia
phin mé rong 71. Dau & phia sau 51b duge nim bén trong cia phan md rong 71. Toan
bd diu & phia sau 51b dugce nim bén trong ctia phin m& rong 71, ching han. Pau &
phia sau 51b dugc hé vao bén trong cua phan mé rong 71. DAu & phia sau 51b dugc hé
vao duong dong 72.

Pau & phia sau 51b trong tmg véi du & phia sau 31b clia 6ng xa thir nhat 31.

Cu thé hon 13, phin thing 51 c6 ving thir nhéat 54 va ving thi hai 56. Ving tht
nhét 54 duoc ndm & vi tri bén ngoai ciia phdn md rong 71. Toan bd vimg thir nhét 54
duge nam & vi tri bén ngoai bﬁa phan mé rong 71. Ving thir nhit 54 c6 dau & phia
true Sla. Ving thi nhat 54 tiép xtc phin cong 41. Ving thit hai 56 tiép xtic ving thi

nhét 54. Ving tht hai 56 duoc nim & vi tri bén trong ctia phﬁn m& rong 71. Toan bo
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vung thir hai 56 duoc nam & vi tri bén trong cla phan mé rong 71. Vung tht hai 56 ¢6

dAu & phia sau 51b.

Phan mé rong 71 khong chita vung thir nhét 54. Phian mo rong 71 chira ving
th hai 56. Phin m& rong 71 chia toan bd vimng thr hai 56. Dau & phia trude 71a cla
phan m& rong 71 duge sap xép trén ranh gi6i gilta ving thir nhét 54 va ving tht hai

56.

ft nhét mot phin ciia diu & phia sau 51b tich rdi v6i phdn mé rong 71. t nhét
mot phan cta d4u & phia sau 51b khong tiép xic phan mé rong 71. ft nhat mot phan
ctia dau & phia sau 51b khong lién tuc voi phan mé rong 71.

Phin m& rong 71 gém mit trong 74. ft nht mot phan ctia d4u & phia sau 51b
tach roi voi mat trong 74. 1t nhét mot phan ctia d4u & phia sau 51b khong tiép xtic mit
trong 74. It nhit mot phan ctia d4u & phia sau 51b khong lién tuc v6i mit trong 74.

Vung thir hai 56 nhd ra tir mit trong 74. Phdn thing 51 nho ra tr mit trong 74.

ft nhét mot phin ctia vimg thir hai 56 tach roi voi phdn mé rong 71. {t nhat mot
phan ctia ving thi hai 56 khong tiép xtc phan mo rong 71. ft nh4t mot phan cia ving
thtr hai 56 khong lién tuc véi phan md rong 71.

Vung tht hai 56 ¢ mit ngoai 57. ft nhit mot phan cta mit ngoai 57 tach roi
v6i mat trong 74. It nhét mot phan cia mit ngoai 57 khong tiép xtic mit trong 74. It
nhét mot phi?m clla mit ngoai 57 khong lién tuc v6i mit trong 74.

ChAt xtic tac 87 duoc sip xép bén ngoai cua phan mé rong 71. Toan b chét xtic
tac 87 duoc sap xép bén ngoai clia phan mé rong 71.

Chét xuc tac 87 giao cét voi truc tAm 83. Chét xuc tac 87 duoc nam trén truc
tam 83. Chét xuc tac 87 kéo dai trén truc tAm 83, chéng han.

Chit xtic tac 87 ¢6 mit khi vao 87a. Mat khi vao 87a 1 phin cta chat xuc tac
87 ma khi xa di vao chét xic tac 87 qua d6. Mat khi vao 87a tuong tmg v6i dau & phia -
trude cla cht xdc tac 87.

Mat khi vao 87a giao cit v&i truc tam 83. Mit khi vao 87a vudng goc voi truc

tAm 83, chang han.

Phin thing 51 kéo dai v& phia chat xic tac 87. Phin thing 51 kéo dai v& phia
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chét xtc tac 87 trong pham vi phan mé rong 71. Phén thing 51 nhd vé phia chét xtic

tac 87 trong pham vi phin mé rong 71.

Phén thing 51 kéo dai tir dAu & phia truée 51a t6i ddu & phia sau 51b. Huéng tir

dau & phia trude Sla téi dau & phia sau 51b 1a hudéng v& phia chét xtc tac 87.
Phén thing 51 gin nhu kéo dai trén truc tAm 83.

Phin thing 51 kéo dai v& phia mit khi vao 87a. Phan thing 51 kéo dai v& phia

mit khi vao 87a trong pham vi phan mé rong 71.

Hudéng tir dau & phia truée Sla toi dau & phia sau 51b 1a hudéng vé phia mat khi
vio 87a. Hudng tir ddu & phia trude 5la téi diu & phia sau 51b 1a huéng vudng géc

véi mit khi vao 87a, chang han.

Phan sau mo ta dong khi xa. Khi xa thi tir phin cong 41 t6i phan thang 51. Khi
xa thdi trong phan thing 51. Cu thé 13, khi x4 théi tir ving th(r nhat 54 t61 ving thi hai
56. Khi x4 dugc xa ra tir ving tht hai 56. N6i cach khac, khi x& dugc xa ra tir phé.n
thing 51 qua dau & phia sau 51b. Khi x4 dugc x4 ra tir bng xa thir nhit 31 qua dau &
phia sau 51b. Khi x4 di vao phan mé rong 71 tir 6ng x4 thi nhit 31 qua diu & phia sau
51b. Khi x4 thdi trong phan mé rong 71. Cu thé 13, khi x4 thdi trong dudng dong 72.
Khi x4 thdi vé phia diu & phia sau 71b bén trong phdn mé rong 71. Khi x4 di vao phan
v6 81 tir phan m& rong 71 qua d4u & phia sau 71b. Sau d6, khi x4 di qua chét xuc tac
87. Tirc 13, sau khi thdi ra khoi phin mé rong 71, khi xa di vao chét xuc tac 87. Khi xa
khong di vao chat xtic téc 87 trude khi khi x4 théi ra khéi phin mé rong 71. Sau khi di
vao phan vo 81, khi x& di vao chét xtc tac 87. Khi xa di vao chit xtic tdc 87 qua mait
khi vao 87a.

Phan thing 51 duge ndm & vi tri & phia sau ctia phan cong 41 theo hudng cia
dong khi xa. Toan b0 phan thing 51 dugc nam & vi tri & phia sau cua toan bd phan
cong 41 theo hudng ctia dong khi xa.

DAu & phia trudc 51a cia phin thang 51 dugc nam & vi tri & phia trude ca dau
& phia truge 71a cua phan mé& rong 71 theo hudng cia dong khi xa. Toan bd dau &
phia trudc Sla dugc nam & vi tri & phia trude cia toan bd d4u & phia trude 71a theo
hudng cua dong khi xa.

Déu & phia sau 51b cla phan thing 51 duge nam & vi tri ¢ phia sau cua dau ¢
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phia truge 71a theo huéng cua dong khi xa. ft nhat mot phan cia d4u & phia sau 51b
duge ndm & vi tri ¢ phia sau clia toan bd dau & phia trude 71a theo huéng cla dong khi
X4.

Toan bd diu & phia sau 51b dugc nam & vi tri & phia trude cta diu & phia sau
71b ciia phin mé rong 71 theo hudng cia dong khi xa. Toan bd dau & phia sau 51b
duoc nam & vi tri & phia trudc cta toan bd dau & phia sau 71b cua ph?m m¢ rong 71
theo hudng cta dong khi xa. Toan b phan thing 51 duoc nam & vi tri & phia truée cta
dAu & phia sau 71b theo huéng ciia dong khi xa. Toan bd phan théng 51 dugc nam & vi

tri & phia trude cua toan bd d4u & phia sau 71b theo huéng ctia dong khi xa.

Chét xtic tac 87 duoc ndm & phia sau cta phéan cong 41 theo hudng cua dong
khi x4. Toan bd chit xuc tac 87 duge nim & phia sau cua toan bd phan cong 41 theo
hudng cua dong khi xa.

Chét xtc tac 87 dwge nim & phia sau cua phan thang 51 theo huéng cta dong
khi x&. Toan bd chét xic tic 87 duge ndm & phia sau cua toan bd phan thing 51 theo
hudng ciia dong khi xa.

Toan bd chét xtic tac 87 dugc ndm & phia sau cla phan mé rong 71 theo hudng
cta dong khi xa. Toan bd chét xtic tac 87 dugc ndm & phia sau cia toan bd phin mé
rong 71 theo huéng cta dong khi xa. Toan b chit xtic tic 87 dwoc nam & phia sau cua
d4u & phia sau 71b theo hudng cua dong khi xa. Toan bo chét xuc tac 87 duge nim &

phia sau cda toan bd d4u & phia sau 71b theo hudng cua dong khi xa.
3. Chi tiét v& hé thong xa 30

Fig. 5 12 hinh v& nhin tir mot bén thé hién 6ng xa thir nhét 31. Fig. 6 1a hinh v&
mit cét thé hién éng xa thtt nhat 31. Fig. 7 1a hinh v& phdi canh thé hién ong xa thir
nhit 31. Ong xa thit nhét 31 1a 6ng tron, chang han.

Ngoai diu & phia sau 31b, éng xa tht nhdt 31 c6 dau & phia trude 31a. Pau &
phia trudc 31a duoc ndi vao dong co 14.

Phin cong 41 c6 ddu & phia truéc 41a va dAu & phia sau 41b. Phan cong 41 kéo
dai tir dAu & phia trudc 41a t6i dAu & phia sau 41b. Pau & phia sau 41b tiép xtc phén

thing 51. Pau & phia sau 41b tiép xtic dau & phia trude 5la.

Neoai phin cong 41 va phin thing 51, éng xa thtt nhét 31 gdm phin & phia
goai p g p g g [ I
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truge 61, chang han. Phan & phia trude 61 dugce nam & vi tri & phia trude cla phan
cong 41 theo hudéng cta dong khi xa. Phin & phia trude 61 tiép xtc phin cong 41.
Phin & phia truée 61 tiép xtc ddu & phia truée 41a. Phan & phia truée 61 kéo dai t6i
dong co 14. Phan & phia truée 61 duoc ndi vao dong co 14. Phan & phia trude 61 gom

dAu & phia trude 31a.

Toan bd phin & phia trude 61 kéo dai thing, chang han. Phan & phia trudc 61

kéo dai trén dudng thing ndi ddu & phia trude 31a va du & phia trudc 41a, chéng han.

Phin & phia truée 61, phdn cong 41 va phan thing 51 duge dic lién khoi. Ong

xa thit nhit 31 ¢6 duge nhd viée ubn cong bng thang, ching han.

Phdn & phia truée 61 tao ra dudng dong 62. Pudng dong 62 dugc nim & vi tri

bén trong clia phan & phia trudc 61.

Phan & phia truge 61 c6 truc tdm 63. Truc tdm 63 la dudomg ao. Truc tam 63, vi
du, 12 duong thing. Truc tAm 63 di qua tim cia dudng dong 62. Phin ¢ phia trude 61

kéo dai trén truc tam 63.

Phan cong 41 tao ra duong dong 42. Duong dong 42 dugc ndm & vi tri bén
trong cua phan cong 41. Pudng dong 42 tiép xuic dudng dong 62. Duong dong 42 kéo

dai tir dAu & phia trude 41a téi ddu & phia sau 41b.

Phén cong 41 ¢6 truc tAm 43. Truc tdm 43 la dudng cong 40. Truc tdm 43 di qua

tAm cua duong dong 42. Phan cong 41 kéo dai trén truc tim 43.

Duong dong 42 c6 mat cit ngang. Miit cit ngang ctia dudng dong 42 vudng goc

v&i truc tam 43. Mit cit ngang cta duong dong 42 c6 dang dudng tron, chang han.

Fig. 5 thé hién gdc 62. Goc 62 1a goc dugce tao nén boi tiép tuyén Qa va tiép
tuyén Qb. Cac tiép tuyén Qa va Qb mdi tiép tuyén 1a dudng thing 4o. Tiép tuyén Qa
tiép xtc truc tAm 43 tai diém Pa. Tiép tuyén Qb tiép xic truc tAm 43 tai diém Pb. Cac
diém Pa va Pb mdi diém nim trén truc tm 43. Diém Pa duoc nam & vi tri trén mat cit
ngang cta duong dong 42 tai dAu & phia truée 41a. Diém Pa la diém giao cla truc tim
43 va mit cit ngang ctia dudng dong 42 tai dau & phia trudce 41a. Piém Pb dugc nim &
vi trf trén mit cit ngang cla dudng dong 42 tai dau & phia sau 41b. Diém Pb 1a diém
giao cua truc tdm 43 va mat cit ngang ctia dudng dong 42 tai d4u & phia sau 41b. Géc

02 cling dugc goi 1a gbc cong cua phan cong 41. Géc 62 cling dugc goi la goc ubn cta
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phan cong 41. Goc 62 bang 45 do hoic 16n hon. Tuc 1a, phan cong 41 duge 1am cong
theo goc 02 bang 45 @ hodc 16n hon. Theo phurong 4n nay, goc 62 bang 90 d6 hoic

16n hon, chéng han.

Phan cong 41 duogc 1am cong theo dang hinh cung, ching han. Truc tim 43, vi

du, 14 hinh cung. Truc tdm 43, vi dy, 1a hinh cung véi tdm cong Oc 1a tam.

Fig. 5 chi ra goc tAm 63 cua truc tdm 43. Goc tam 63 béng 45 30 hodc 16n hon.
Tac 13, truc tAm 43 14 hinh cung ¢ goéc tdm 63 béng 45 dd hodc 16n hon. No6i cach
khac, phan cong 41 dugc lam cong v&i goc tdm 03 bing 45 dd hodc 1én hon. 0

phuong 4n nay, goc tdm 63 1a 90 do hodc 16n hon, ching han.

Phan thing 51 tao ra duong dong 52. Puong dong 52 duge nim & vi tri bén
trong cua phan thing 51. Pudng dong 52 tiép xac dudong dong 42. Pudng dong 52 kéo

dai tir dAu & phia truede 51a t6i ddu & phia sau 51b.

Phan thing 51 c6 truc tim 53. Truc tAm 53 la duong thing 40. Truc tAm 53 di

qua tdm cia dudong dong 52. Phén thing 51 kéo dai trén truc tAm 53.

Duong dong 52 c6 mit cit ngang. Mit cit ngang cta dudng dong 52 vudng goc

vé&i truc tAm 53. Mit ¢t ngang ctia duong dong 52 c6 dang hinh tron, chang han.

Tiép tuyén Qa dugc md ta trén day tuong g v6i truc tm 63, ching han. Tiép
tuyén Qb durgc mod ta trén day twong Ung v6i truc tam 53, ching han. Géc 02 dugc md

ta trén day béng géc duge tao nén béi truc tdm 53 va truc tdm 63, chéng han.

Déu & phia sau 51b cta phan thing 51 dugc lam nghiéng so véi truc tdm 53.
Dau & phia sau 51b dugc nghiéng so véi truc tim 53. Dau & phia sau 51b khdng vudng

goc voi truc tAm 53.

Fig. 5 thé hién mat phing thang dtmg R1. Mt phing thing dimg R1 vudng goc
v&i truc tam 53. Dau & phia sau 51b duge 1am nghiéng so v6i mat phing thang ding
R1. Tac 13, ddu & phia sau 51b khong dugc nim trén mit phang thiang dimg R1. Toan
b6 dau & phia sau 51b khong dugc nim trén mit phing thing dimg R1.

Fig. 5 thé hién mit phing nghiéng R2. Mt phang nghiéng R2 dugc nghiéng so
v6i mit phing thing ding R1. Mt phing nghiéng R2 khong vudng goc véi truc tAm
53. Mit phing nghiéng R2 khong song song v6i truc tdm 53. Mat phang nghiéng R2

dugc lam nghiéng so v4i truc tAm 53.
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Fig. 5 thé hién goc 04. Goc 64 1a goc dugc tao ra v6i mét phing thing dtmg R1
va mit phang nghiéng R2. Goc 64 16n 0 dd. Goc 64 nhé hon 90 do.

Dau ¢ phia sau 51b dugce nim & vi tri trén mat phang nghiéng R2. Toan bd dau

& phia sau 51b duoc nim & vi trf trén mat phang nghiéng R2.

Vi du, ddu & phia sau 51b c6 duge bang cach cit ng thang doc theo mit phing

nghiéng R2.

Phén cong 41 va phan thang 51 s& dugc mo ta chi tiét hon c6 dua vao Fig. 7.
Phén cong 41 c6 phan cong trong 41c va phan cong ngoai 41d. Phén thing 51 ¢ phan
thing trong 51c va phan thang ngoai 51d.

Fig. 7 thé hién duong 4o S. Pudng 4o S thé hién ranh gidi gitta phin cong trong
41c va phan cong ngoai 41d. Pudng 4o S ciing thé hién ranh gi6i gitta phan thing

trong Slcva phan thing ngoai 51d.

Dua vao céac hinh vé tir Fig. 7 dén Fig. 9. Fig. 8A va Fig. 8B mdi hinh 14 hinh
v& phdi canh thé hién nét khudt ctia phin cong 41 va phan thang 51. Fig. 8A 14 hinh vé
phdi canh thé hién phan cong trong 41c va phéan thing trong 51c. Fig. 8B 1a hinh v&
phdi canh thé hién phin cong ngoai 41d va phén thing ngoai 51d. Fig. 9 12 hinh v& mt
c4t thé hién phan cong 41 va phan thing 51. Trén Fig. 9, truc tm 43 twong Ung véi
ranh gi6i gifta phan cong trong 41c va phan cong ngoai 41d. Trén Fig. 9, truc tim 53

trong Gng voi ranh gioi gitta phan thing trong 51c va phan thing ngoai 51d.

Phan cong trong 41c duge ndm & vi tri vao phia trong hon so véi truc tam 43.
Phan cong trong 41c dugc nam & vi tri vao phia trong hon so voi truc tdm 43 v6i tdm
cong Oc 1a mébc tham chiéu. Phan cong trong 41c¢ c6 mat cit ngang theo dang hinh chit
U. Phén cong trong 41c kéo dai doc theo truc tdm 43. Phan cong trong 41c kéo dai tir

diu & phia trude 41a toi dAu & phia sau 41b.

Phan cong ngoai 41d dugc nam & vi tri ra phia ngoai hon so véi truc tam 43.
Phén cong ngoai 41d dugc nam & vi tri ra phia ngoai hon so v6i truc tdm 43 v6i tdm
cong Oc lam mbc tham chiéu. Phan cong ngoai 41d dugc nam & vi tri ra phia ngoai
hon so v&i phin cong trong 41c. Phan cong ngoai 41d c6 mat cit ngang theo dang hinh
chit U. Phin cong ngoai 41d kéo dai doc theo truc tim 43. Phan cong ngoai 41d kéo

dai tir du & phia trude 41a t6i dAu & phia sau 41b. Phin cong ngoai 41d tiép xtc phan
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cong trong 41c.

Dudng dong 42 c¢6 duong dong trong 42¢ va duong dong ngoai 42d. Puong
dong trong 42¢ vé co ban duoc xac dinh boi phan cong trong 41c. Puong dong ngoai
42d v& co ban dugc xac dinh bdi phan cong ngoai 41d. Puong dong ngoai 42d dugc
ndm & vi tri ra phia ngoai hon so v6i dudong dong trong 42c. Dudng dong ngoai 42d
dwoc ndm & vi trf ra phia ngodi hon so véi duong dong trong 42¢ v6i tam cong Oc la
mbc tham chiéu. Ban kinh cong cta duong dong ngoai 42d 16n hon so v6i ban kinh

cong cua duong dong trong 42c.

Mit cét ngang ctia dudong dong 42 gdm mit cit ngang cua dudong dong trong
42¢ va mit cat ngang ctia dudng dong ngoai 42d. Mt cit ngang cta duong dong trong
42¢ gan nhur c6 dang hinh ban nguyét. Mat cit ngang ctia duong dong ngoai 42d gan
nhu c6 dang hinh ban nguyét.

Phén thér}g trong 51c tiép xuc phan cong trong 41c. Phan thang trong 51c lién
tuc v&i phan cong trong 41c. Phan thing trong 51c c6 mit cit ngang theo dang hinh
chit U. Phin thang trong 51c kéo dai thing tir phan cong trong 41c. Phén thing trong
51c kéo dai doc theo truc tAm 53. Phan théng trong 51c kéo dai tir du & phia trude 5la

t61 dAu & phia sau 51b.

Phan thing ngoai 51d tiép xtic phan cong ngoai 41d. Phan thing ngoai 51d lién
tuc v&i phan cong ngoai 41d. Phan thing ngoai 51d c6 mat cit ngang theo dang hinh
chit U. Phin thing ngoai 51d kéo dai thing tir phin cong ngoai 41d. Phén thing ngoai
51d kéo dai doc theo truc tim 53. Phin thing ngoai 51d kéo dai tir dau & phia trude
51a toi dau & phia sau 51b. Phéan thing ngoai 51d tiép xtic phén thing trong 51c.

Pudng dong 52 c¢6 dudng dong trong 52¢ va duong dong ngoai 52d. Puong
dong trong 52¢ v& co ban duoc xé4c dinh bdi phan thing trong 51c. Dudng dong ngoai
52d vé co ban duoc x4c dinh béi phin thing ngoai 51d.

Mit cit ngang clia dudng dong 52 gom miit cit ngang cla dudng dong trong
52¢ va mit cit ngang ctia dudng dong ngoai 52d. Mt cit ngang ctia dudng dong trong
52¢ gan nhur c6 dang hinh ban nguyét. Mat cit ngang ctia duong dong ngoai 52d gin
nhu ¢ dang hinh ban nguyét.

Fig. 10 13 hinh v& nhin tir mot bén thé hién phan cong 41 va phan thang 51. Nhu
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duoc mo ta trén ddy, phan thing 51 gdm ving thi nhét 54 va ving thtr hai 56. Theo
do, phan thang trong 5lc ¢6 ving thi nhét bén trong 54c va ving thu hai bén trong
56¢. Ving thit nht bén trong 54c duge chira trong ving thir nhit 54. Ving thtr nhét
bén trong 54c dugc nam & vi tri bén ngoai cla phin mé& rong 71. Ving thir hai bén
trong 56¢ duoc chira trong ving thtr hai 56. Ving thir hai bén trong 56¢ dwoc ndm & vi
tri bén trong ctia phdn mé rong 71. Tuong tu, phan thang ngoai 51d c6 ving thir nhét
- bén ngoai 54d va vung th hai bén ngoai 56d. Vung tht nhét bén ngoai 54d duoc chia
trong ving thr nhit 54. Ving thir nht bén ngoai 54d dugc ndm & vi tri bén ngoai cta
phan m& rong 71. Vung thir hai bén ngoai 56d dugc chtra trong ving thir hai 56. Vung
thtr hai bén ngoai 56d duoc nam & vi tri bén trong cia ph‘?ln mo rong 71.

Phin thing 51 c¢6 dudng kinh D1. Pudng kinh D1 gin nhu khong doi tir dau &
phia truéc Sla téi d4u & phia sau 51b. Puong kinh D1 gan nhu khong d6i doc theo
truc tAm 53. Vi du, dudng kinh D1 tai diu & phia sau 51b gan nhu bang dudng kinh
D1 tai dAu & phia truéc 51a. Vi dy, duong kinh D1 tai dau & phia sau 51b khéng nho
hon so véi duong kinh D1 tai dAu ¢ phia trude 51a.

Duodng dong 52 c6 kich thude gan nhu khong dbi tir diu & phia trude 5la téi
d?u; & phia sau 51b.

Fig. 10 thé hién d6 dai G. Do dai G 1a do dai cta phan thang 51. Cu thé hon 13,
5 dai G 1a d6 dai ctia phan thing 51 doc theo truc tim 53.

Do dai G 16n hon so v6i mdt nira dudng kinh D1. Vi du, do dai G 1én hon so
v6i dudmg kinh D1. Do dai G nho hon so v6i hai ]an duodng kinh D1.

Fig. 10 thé hién d6 dai G1 va do dai G2. P9 dai G1 la do dai cua ving thi nhét
54. o dai G2 1a do dai cta vung thir hai 56. Cu thé hon 13, @6 dai G1 1a do dai cua
vung thir nhét 54 doc theo truc tam 53. Do dai G1 twong Gmg véi do dai cia dudng
dong cta khi x4 gifta d4u & phia sau 41b cua phan cong 41 va du & phia truéc 71a cla
phﬁn mé rong 71. Do dai G2 1a do dai ctia ving thir hai 56 doc theo truc tdm 53. Do
dai G 1a tdng cia do dai G1 va d6 dai G2. Do dai G1 nho hon so v6i do dai G. D6 dai
G2 nho hon so v6i 40 dai G.

P dai G2, vi du, 16n hon so v6i 46 dai G1.

Do dai G1 nhd hon so véi dudng kinh D1. Do dai G1 16n hon so vG1 mot nira
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duong kinh D1.

Do dai G2 nho hon so véi duong kinh D1. Vi du, 46 dai G2 16m hon so véi mot
ntra duong kinh D1.

5 day, do dai G tuong tmg v6i do dai cta phan thng ngoai 51d. DY dai Gl
twong tmg véi do dai cia vung tha nhét bén ngoai 54d. Do dai G2 twong Ung véi do
dai cta vung th hai bén ngoai 56d. Cy thé hon 13, d6 dai G twong ng voi do dai cla
phan thing ngoai 51d doc theo truc tdm 53. DY dai G1 tuong Ung v4i dd dai cua vung
th(r nhit bén ngoai 54d doc theo truc tdm 53. D¢ dai G2 tuong Umg vGi 6 dai cia

ving thir hai bén ngoai 56d doc theo truc tam 53.

Fig. 10 thé hién do dai Ge. Do dai Ge 1a d9 dai ciia phan thang trong S1c. Cu
thé hon 13, d6 dai Ge 1a do dai cta phan thang trong 51c¢ doc theo truc tim 53. D9 dai
G 16n hon so véi d6 dai Ge. Tirc 13, phin thing ngoai 51d dai hon so v6i phan thang
trong 51c. Theo d6, duong dong ngoai 52d dai hon so v6i duomg dong trong 52c.

Fig. 10 thé hién @0 dai Gel va d6 dai Ge2. D dai Gel 1a do dai cta vung thu
nhét bén trong S4c. P9 dai Ge2 1a do dai ctia vang thar hai bén trong 56¢. Cu thé hon
13, do dai Gel 1a do dai cia vung thtr nhét bén trong 54¢ doc theo truc tdm 53. D9 dai
Gc2 12 @0 dai cua ving tht hai bén trong 56¢ doc theo truc tAm 53. Do dai Ge la téng
ctia do dai Gel va do dai Ge2.

Do dai G1 bang do6 dai Gel.

Do dai G2 16n hon so véi do dai Ge2. Tue 1a, ving thr hai bén ngoai 56d dai
hon so véi ving thir hai bén trong 56¢.

Fig. 10 thé hién phén m& rong 71 bdi cac dudong nét chAm cho thuén tién. Nhu
duoc mo ta trén ddy, do dai G 16n hon so vi do dai Ge. Theo d6, phan thang ngoai
51d duoc tach roi thém tir phin mé rong 71. Phin thing ngoai 51d dugc tach biét hon
nira v6i phan mé rong 71. Cu thé 13, khoang cach tach biét gilta phan thing ngoai 51d
va phan mé rong 71 16n hon so véi khoang céch tach biét gifra phan thing trong Slc

va phan mé rong 71.

Nhu duoc mo ta trén day, do dai G2 1én hon so véi dd dai Ge2. Theo d6, vung
tht hai bén ngoai 56d dugc 14p vao bén trong cla phan mé& rong 71 séu hon nita so véi

ving th hai bén trong 56¢. N6i cach khac, ving thir hai bén ngoai 56d dugc lap vao
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trong dudong dong 72 sau hon nita so véi ving thir hai bén trong 56¢. Do do, vung thir
hai bén ngoai 56d dugc tach roi thém tur phan mé rong 71. Ving thir hai bén ngoai 56d
duoc tach biét hon nfta voi phan m& rong 71. Cu thé 13, khoang cach tach biét gitta
vung thir hai bén ngoai 56d va phan mo rong 71 16n hon so v6i khoang cach tach biét

gitta ving tht hai bén trong 56¢ va phan mé rong 71.

Phan mo rong 71 ¢ phan m& rong trong 71c va phan mé rong ngoai 71d. Trén
Fig. 10, truc tAm 53 tuong Ung v&i ranh gidi gitra phin mé rong trong 71c va phan mé&

rdng ngoai 71d.

Phéin mo rong trong 71c dugc nam & vi tri ra phia ngoai ctia ving thir hai bén
trong 56¢. Phin mé rong trong 71c dugc nam & vi tri ra phia ngoai ctia ving thir hai
bén trong 56¢ voi truc tAm 53 lam tham chiéu. Phin mo rong trong 71c khong duoc
nim & vi trf ra phia ngoai ctia ving thir hai bén ngoai 56d. Phan mé rong trong 71c
khong duoc nim & vi trf ra phia ngoai clia ving thir hai bén ngoai 56d vdi truc tim 53
]am tham chiéu. Phin mé rong trong 71c c6 mat cit ngang theo dang hinh chir U. Phan
mé rong trong 71c kéo dai tir ranh gidi gilta vung thir nhét bén trong 54c va vang tha

hai bén trong 56c¢. Phan mé rong trong 71c¢ kéo dai téi d4u & phia sau 71b.

Phin mé& rong ngoai 71d duoc nam & vi tri ra phia ngoai cta ving thir hai bén
ngoai 56d. Phan mé rong ngoai 71d dugc ndm & vi tri ra phia ngoai cta viung thir hai
bén ngoai 56d voi truc tdm 53 lam tham chiéu. Phan mé rong ngoai 71d khong duge
ndm & vi tri ra phia ngoai ctia ving thtr hai bén trong 56c. Phin mé rong ngoai 71d
khong dwgc ndm & vi tri ra phia ngoai cua vung thir hai bén trong 5 6¢ vai truc tam 53
1am tham chiéu. Phin m& rong ngoai 71d c6 mit cit ngang theo dang hinh chir U.
Phan m& rong ngoai 71d kéo dai tir ranh gi6i gilta ving thir nhét bén ngoai 54d va
ving thtr hai bén ngoai 56d. Phin mé rong ngoai 71d kéo dai t6i dau ¢ phia sau 71b.
Phan mé rong ngoai 71d tiép xtic phan mé rong trong 71c.

Puong dong 72 ¢6 dudng dong trong 72¢ va duong dong ngoai 72d. Pudng
dong trong 72¢ v& co ban duoc x4c dinh bdi phan mé rong trong 71c. Dudong dong
ngoai 72d v& co ban dugc xéé dinh boi phan mé rong ngoai 71d.

Mit cit ngang ctia dudong dong 72 gbm mit cit ngang cta dudng dong trong
72¢ va mit cit ngang ctia duong dong ngoai 72d. Mat cit ngang cta dudng dong trong

72¢ gan nhu c6 dang hinh ban nguyét. Mit cat ngang cua duong dong ngoai 72d gan
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nhu ¢6 dang hinh ban nguyeét.

Bo6 cam bién oxy & phia truéc 97 xuyén qua phan mé rong trong 71c. BO cam
bién oxy & phia truée 97 duge lap tir bén ngoai cla phan mé rong 71 vao bén trong
ctia phan mé rong 71 qua phan mé rong trong 71c. Bd cam bién oxy & phia truée 97
duoc 1ap tir bén ngoai clia phan mé rong 71 vao trong duong dong 72 qua phin mé

rong trong 71c.
B6 cam bién oxy & phia trude 97 khéng xuyén qua phin mé rong ngoai 71d.
B0 cam bién oxy & phia truée 97 kéo dai téi duong dong trong 72c.
B0 cam bién oxy & phia tru6e 97 khong kéo dai téi duong dong ngoai 72d.
B0 cam bién oxy & phia trudc 97 khdng giao cit voi truc tAm 53.

Fig. 10 12 hinh v& nhin tir huéng thir hai F2. Huéng thtr hai F2 vudng gbéc v
truc tAm 53. Huéng tht hai F2 vudng goc v6i mat phang chira truc tAm 43 cla phén
cong 41, ching han. B cam bién oxy & phia truéc 97 khong gbi chong phan thing 51
khi dugc quan sat tir hudng thir hai F2.

Fig. 11 minh hoa phén thing 51 va bd cam bién oxy & phia trude 97 khi dugc
quan sét tir huéng thir nhat F1 dwoc chi ra trén Fig. 10. Fig. 11 thé hién phan mo rong
71 boi cac dudng nét chm cho thuan tién. Huéng thit nhat F1 vubng goc véi truc tim
53 va khac v6i hudng thir hai F2. Hudéng thir nhét F1 vudng goc v6i huéng thit hai F2,
ching han. Huéng tha nhét F1 song song v&i mit phing chira truc tdm 43 cua phén
cong 41, ching han. B cam bién oxy & phia trudc 97 gbi chdng phan thang 51 khi
dugc quan sat tr huéng tha nhit F1. It nhdt mot phan ciia bo cam bién oxy & phia
trude 97 gbi chdng phan thang 51 khi dugc quan sat tir hudng thir nhat F1.

Bo cam bién oxy & phia trudc 97 i chong ving thir hai 56 khi dugc quan sat
tir hudng thir nht F1. Tt nhit mot phan cia bd cdm bién oxy & phia trude 97 g6i chdng
vung thtr hai 56 khi duge quan sét tir huéng thir nhit F1.

Fig. 12 minh hoa phin théng 51, phdn m& rong 71 va bd cam bién oxy & phia
~ trude 97 khi duge quan sét tir truc tdm 53. Cu thé 13, Fig. 12 1a hinh v& duoc quan sat
tir hudng thir ba F3 dugc chi ra trén Fig. 10. Fig. 12 b6 qua viéc minh hoa phan cong
41. B cam bién oxy & phia trude 97 gbi chong dudng dong 52 khi duge quan sat tir

truc tAm 53. M6t phan ctia bd cam bién oxy & phia trirée 97 g6i chong duong dong 52
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khi dugc quan sét tir truc tAm 53.

Fig. 12 minh hoa kich thudc cta duong dong 52 tai dau & phia trude Sla khi
dwoc quan sat tir truc tAm 53. Kich thude ctia duong dong 52 tai dau & phia sau 51b
gan nhu bang kich thude ciia duong dong 52 tai d4u & phia trude 51a khi duoc quan
sat tir truc tAm 53, ma viéc minh hoa dugc bo qua. Vi du, duong dong 52 tai dau & phia
sau 51b cta phan thing 51 khong nhé hon so véi duong dong 52 tai dau & phia trudce

51a ctia phan thing 51 khi dugce quan st tir truc tim 53.

Fig. 13 12 hinh v& phéi canh thé hién phin m& rong 71. Phan m& rong 71 co
hinh dang don gian. Phéin md rong 71 c6 dang hinh nén cut. Phan mo rong 71 ¢6 dang

hinh nén cut thing, ching han.

Nhu duge mo ta trén day, duong dong 72 ¢6 mat cit ngang 72a tai dau & phia
trede 71a va mit cat ngang 72b tai d4u & phia sau 71b. Mat cit ngang 72a gan nhu c6
dang hinh tron. Mat cét ngang 72b gin nhu c6 dang hinh tron.

Phdn m& rong 71 gdm truc tAm 73. Truc tim 73 1a dudng thang &o. Truc tim 73

di qua tdm cua duong dong 72.

Cu thé 13, truc tim 73 di qua diém Ta va diém Tb. Diém Ta la diém trén mit cat
ngang 72a. Diém Ta dugc nim tai tim cla mat cit ngang 72a. DPiém Tb 14 diém trén
mat ct ngang 72b. DPiém Tb duogc nam tai tAm cla mit cat ngang 72b.

Truc tdm 73, vi dy, vudng goc véi mit cat ngang 72a. Truc tam 73, vi du,
vubng géc voi mat cit ngang 72b.

Phin mé rong 71 kéo dai trén truc tam 73.

Phin m& rong 71 c6 duong kinh D2. Puong kinh D2 m& rong tur dau ¢ phia
truée 31a tdi diu & phia sau 31b. Duong kinh D2 mé rong tir dau & phia truée 31a téi
d3u & phia sau 31b theo ty 1& khong ddi.

Duong kinh D2 tai dau & phia truée 71a duge goi 1a duong kinh D2a. Dudng
kinh D2 tai ddu & phia sau 71b dugc goi 1a duong kinh D2b. Dudng kinh D2b 16n hon
s0 v&i dudmg kinh D2a. Dudng kinh D2b, vi du, bang 1,5 1an duong kinh D2a.

Fig. 13 thé hién do dai H. Do dai H 12 d6 dai ciia phdn m& rong 71. Cu thé hon
1a, 36 dai H 1a do dai cua ph?m mé rong 71 doc theo truc tdm 73. Vi du, d6 dai H 16n

hon so v6i duong kinh D2a. Vi du, d6 dai H nhé hon so v61 duong kinh D2b.
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Fig. 14 12 hinh v& mit cét thé hién phin m& rong 71, phan vé 81 va phan thu
nhé 91. Mit cit ngang trén Fig. 14 chira truc tim 73. Phin m& rong 71 c6 hinh dang

d6i ximg qua truc tdm 73 trén mat cat ngang chira truc tim 73.

Phan mé rong 71 duoc lam nghiéng so véi truc tam 73 trén mat cit ngang chira
truc tm 73. Phin mé rong 71 kéo dai trén dudng thing ndi dau & phia trude 71a va
dau & phia sau 71b trén mat cit ngang chira truc tim 73. Theo d6, dudng dong 72 cua
phin mé rong 71 mé rong tir dAu & phia trude 71a t6i dau & phia sau 71b theo ty 1€
khong dbi.

Hé thdng x4 30 con gbm vong gin 77. Vong gin 77 12 bo phan d& nbi phan mé
rong 71 véi phan thang 51. Vong gin 77 duge b tri bén ngoai clia phan m& rong 71.
Vong gin 77 tiép xtic d4u & phia truéc 71a cla phan mé rong 71. Vong gin 77 kéo dai
tir dAu & phia trude 71a cia phan mo rong 71. Vong gin 77 kéo dai doc theo truc tAm
73. Vong gin 77 ¢6 hinh dang 6ng. Vong gin 77 ¢ dudng kinh gAn nhu bing dudng
kinh D2a cda dau & phia truée 71a. Puong kinh cla vong gin 77 khong thay d6i doc
theo truc tam 73.

Vong gan 77 dugc duc lién khdi v6i phan mé rong 71, ching han.

Phan v6 81 tiép xtic phin md rong 71. Phin vé 81 tiép xtc dau & phia sau 71b.

Phin v6 81 c6 du & phia truéc 81a va dau & phia sau 81b. Phan vo 81 kéo dai
fir dAu & phia truéc 81a t6i dAu & phia sau 81b. Pau & phia trude 81a tiép xuc phan m&
rong 71. Piu & phia trude 8la tiép xtc ddu & phia sau 71b. Dau & phia sau 81b tiép
xtc phan thu nhé 91.

Phén v6 81 c6 dang hinh tru v6i truc tdm 83 1a truc tam. Phén vo 81 c6 dudng
kinh. Puong kinh cua phan vo 81 gin nhu bing dudng kinh D2b. Puong kinh clia
phin vé 81 gan nhu khong dbi doc theo truc tAm &3.

Truc tAm 83 song song véi truc tAm 73, chfmg han. Truc tam 83 déng truc voi
truc tdm 73, chéng han.

Phén vo 81 tao ra khoang khong thi nhéit 82a, khoang khong tht hai 82b va
khoang khong thir ba 82c. Khoang khong thu nhét 82a, khoang khong thir hai 82b va
khoang khong thtr ba 82¢ mdi khoang khong dugc nim & vi tri bén trong ctia phan vo

81. Khoang khong thur nhit 82a va khoang khong thir ba 82c mdi khoang khong 1a
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khoang khong ma chit xtc tac 87 khong dugc bd tri. Khoang khong thir hai 82b la

khoang khong ma chit xtc tac 87 duge bb tri.

Khoang khong thir nhét 82a, khoang khong thit hai 82b va khoang khong thit ba
82¢ duoc sflp hang doc theo truc tdm 83. Khoang khong th hai 82b dugc nam & i tri
& phia sau ctia khoang khong thir nhét 82a theo huéng ctia dong khi xa. Khoang khong
th@ ba 82¢ dugc ndm & vi tri & phia sau ctia khoang khong thir hai 82b theo hudng cla
dong khi xa.

Fig. 14 minh hoa cac dudng chia ranh giéi N1 va N2. Duong chia ranh giéi N1
tao ra ranh giGi gitta khoang khong thir nhit 82a va khoang khong tht hai 82b. Puong
chia ranh giéi N2 tao ra ranh gidi gitra khoang khong thir hai 82b va khoang khong thir
ba 82c.

Khoang khong thw nhit 82a tiép xtic ddu & phia sau 71b. Khoang khong tht
nhit 82a tiép xic dudng dong 72. Khoang khong thi nhit 82a tiép xiic mit cit ngang
72b.

Khoang khong thir hai 82b tiép xtc khoang khong thir nhit 82a. Khoang khong
thir hai 82b con tiép xtic khoang khong thir ba 82c.

Khoang khong thir hai 82b khong tiép xtic ddu & phia sau 71b. Khoang khong
thi hai 82b tach roi véi ddu & phia sau 71b. Khoang khong th hai 82b khong tiép xtc
duong dong 72. Khoang khong thir hai 82b tach roi véi duong dong 72. Khoang khong
thir hai 82b khong tiép xiic mit cit ngang 72b. Khoang khong thir hai 82b tach roi voi
mat cit ngang 72b.

Phan v6 81 duoc tao nén béi bd phan thir nhat 84 va b phan thir hai 85, chang
han. Bo phan thit nhét 84 va bo phan thir hai 85 duge duc riéng biét. B phdn thir nhét
84 dugce duac lién khdi véi phé”m m& rong 71, chéng han. B0 phén tht hai 85 duoc dic
lidn khéi v6i phan thu nhé 91, ching han. Bo phén thir nhat 84 va b phan thit hai 85
dugce dac va sau do bd phan tha nhét 84 va bd phan thi hai 85 dugc ndi nhau.

Phn thu nhé 91 c6 dAu & phia truée 91a va ddu & phia sau 91b. Pau & phia
truée 91a duoce ndi vao phan vo 81. Dau & phia trude 91a duge nbi vao dau & phia sau

81b. Dau & phia sau 91b dugc nbi vao bng x4 thir hai 93.

Phan thu nhé 91 tao ra dudong dong 92. Puong dong 92 1a khoang khong.
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Duong dong 92 duoc nim & vi tri bén trong ctia phan thu nhé 91. Pudng dong 92 kéo
dai tir ddu & phia trude 91a t6i dAu & phia sau 91b. Pudng dong 92 thu hep tir dau &

phia trwde 91a t6i dau & phia sau 91b.

Fig. 15 12 hinh v& mat ct thé hién phdn thing 51, phdn mé rong 71, phan v6 81

va chét xtic tac 87. Mat cét ngang trén Fig. 15 chura truc tdm 53.

Truc tim 73 song song véi truc tdm 53, chéng han. Truc tdm 73 d(”)ng truc véi

truc tdm 53, chéng han.

Puodng kinh D2a gan nhu bang dudng kinh D1. Vi du, duong kinh D2a 1én hon
khong dang ké so véi duong kinh D1.

Pudng kinh D2b 16n hon so véi duong kinh D1. Duong kinh D2b, vi du, bing
1,5 1an duong kinh D1.

D4u & phia trude 71a duge nam & vi tri ra phia ngoai cta phan thang 51. Pau &
phia trudc 71a duoc nam & vi tri ra phia ngoai cua ranh gidi gitta ving tht nhat 54 va

vung thir hai 56.

Vong gin 77 dugc nam & vi tri ra phia ngoai cua phan thing 51. Vong gin 77
dugc ndm & vi tri ra phia ngoai cta vung thir nhit 54. Vong gan 77 tiép xtic ving thi
nhét 54. Vong gin 77 duoc néi vao ving thi nhit 54. Vi du, vong gan 77 dugc han
trén ving thit nhat 54. Theo do, vong gn 77 dugc c¢é dinh vao ving thir nhit 54. Phan

mo& rong 71 dugce n6i vao phan thing 51 qua vong gin 77.

Truc tim 83 cua phén vé 81 song song véi truc tdm 53, chéng han. Truc tam &3

d@)ng truc vai truc tam 53, chéng han.
Pudng kinh ciia phan vo 81 16n hon so v6i dudng kinh D1.

Chét xtc tac 87 dugc sip xép & khoang khong thir hai 82b. Chat xuc tac 87
khong duoc sip xép & khodng khong thtr nhét 82a. Chét xtc tac 87 khong tiép xtc dau
& phia sau 71b. Chét xtic tac 87 tach rdi v6i dau & phia sau 71b. Chat xtc tic 87 khong
tiép xuc dudng dong 72. Chat xtic tic 87 tach roi véi dudmg dong 72. Chat xiic tic 87

khong tiép xtc mit cit ngang 72b. Chét xtic tac 87 tach roi voi mat cit ngang 72b.

Chét xtc tac 87 khong duoc sip xép & khoang khong tht ba 82¢ ma viéc minh
hoa dugc bo qua. Chét xic tic 87 khong tiép xtic dau & phia trude 9la cla phan thu

nhé 91. Chat xtc tac 87 tach roi véi diu & phia trude 91a. Chét xtc tac 87 khong tiép
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xtc dudmg dong 92 ctia phan thu nhé 91. Chat xuc tac 87 tich roi v6i dudng dong 92.

Chét xtic téc 87 giao cit véi truc tam 53. Cu thé 13, cht xtc tac 87 giao cit voi

duomg kéo dai cta truc tdm 53.

Chét xtic tic 87 giao cit v6i truc tim 73. Cu thé 13, chit xtc tac 87 giao cat voi

duong kéo dai cia truc tdm 73.

Chét xiic tic 87 c6 dang hinh tru kéo dai trén truc tam 83. Chat xuc tac 87 ¢6

duong kinh. Puong kinh cua chét xtc tac 87 gan nhu khong ddi doc theo truc tim &3.

Dbuong kinh cta chit xuc tac 87 gan nhu bing duong kinh cta phan vo 81. Vi
du, duong kinh cua chit xuc tac 87 nhé hon khong dang ké so voi duong kinh cta
phan vo 81.

Duong kinh cua chét xuc tac 87 16n hon so v6i duong kinh D1. Dudng kinh cta
chit xtic tac 87, vi du, bang 1,5 lan dudng kinh D1.

Duong kinh cua chét xtc tac 87 16m hon so véi dudmg kinh D2a. Duong kinh
ctia chét xtc tac 87, vi du, bang 1,5 1an dudng kinh D2a.

Pudng kinh ctia chat xtc tic 87 gan nhu bang dudng kinh D2b. Vi du, duong
kinh cua chét xtc tac 87 nhd hon khong dang ké so v6i dudng kinh D2b.

Miit khi vao 87a gan nhur ¢6 dang hinh tron.
Mit khi vao 87a 1én hon so véi mat cit ngang cua duong dong 52.
Mt khi vao 87a gan nhu rong nhu mat cit ngang 72b.

Mit khi vao 87a giao cit véi truc tAm 53. Mit khi vao 87a vudng goc voi truc

tam 53, chéng han.

Mat khi vao 87a giao cit voi truc tAm 73. Mit khi vao 87a vudng goc véi truc

tam 73, chéng han.

Mit khi vao 87a gom diém Ua. Biém Ua dugc nam tai tAm cia mét khi vao

87a. Truc tdm 83 di qua diém Ua, chéng han.
Truc tam 53 di qua diém Ua, ching han.
Truc tdm 73 di qua diém Ua, chéng han.

Do dai

@

ctia phan thing 51 nhé hon so v6i duong kinh D2b.
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D6 dai G1 cua vung thir nhat 54 nhd hon so v6i duong kinh D2b.

Do dai G2 ctia ving thir hai 56 nhd hon so véi duong kinh D2b.

Do dai H ctia phdn md rong 71 16n hon so véi d6 dai G.

Do dai H 16n hon so v6i d6 dai G1. D dai H 16n hon so voi do dai G2. D9 dai
H, vi du, 16n hon so vé1i hai 1an d6 dai G2. Pd dai H 16n hon so v6i duong kinh D1.

Fig. 15 minh hoa khoang c4ch thi nhét J1. Khoang céch thir nhat J1 1a khoang
cach giira dAu & phia truée 51a ciia phin thing 51 va dau ¢ phia sau 71b clia phan mé
rong 71. Cu thé hon 13, khoang céach thir nhét J1 1 khoang céch gifta dau & phia trudce
51a va ddu & phia sau 71b doc theo truc tim 53. Khoang céch thir nhét J1 nhé hon so
v6i hai 1an duong kinh D2b.

(5 day, khoang cach thtr nhit J1 twong mg voi toan bd do dai ctia phan thang 51
va phin mé& rong 71 doc theo truc tim 53. Khoang céch thir nhit J1 tuong tmg v6i do
dai ctia dudng dong gifta ddu & phia sau 41b cta phén cong 41 va d4u & phia trudce 81a
ctia phan vo 81.

Fig. 15 minh hoa khoang céach thtr hai J2. Khoang cach thtr hai J2 1a khoang
cach gifra dau & phia trugc Sla cua phﬁn théng 51 va mit khi vao 87a. Cu thé hon 1,
khoang céch thir hai J2 1a khoang céch gitra d4u & phia trude Sla va mat khi vao 87a
doc theo truc tAm 53. Khoang cach tht hai J2 nhé hon so v6i ba 14n dudng kinh D2b.

Khoang céch thtt hai J2 nhé hon so v6i hai 14n dudng kinh D2b theo phuong an
nay.

Khoang c4ch thir hai J2 16n hon so v&i khoang céach thir nhét J1.

§ day, khoang cach thtt hai J2 twong Gng v6i d9 dai cia dudong dong cua khi xa
gifta ddu & phia sau 41b cua phan cong 41 va mit khi vao 87a.

Fig. 15 minh hoa khoang céch tach biét K. Khoang cach tach biét K la khoang
céch tach bidt gitta phan thing 51 va chét xtc tac 87. Cu thé hon 1a, khoang cach tich
biét K 12 khoang cach tach biét gitta phan thing 51 va chét xic tic 87 doc theo truc
tdm 53. Khoang cach tach biét K 16n hon so v6i duong kinh D2b.

O day, khoang cach tach biét K tuong tmg véi d6 dai cua duong dong cuda khi

X4 gitra ddu & phia sau 51b cua phan thang 51 va mat khi vao 87a.
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Phin sau mé ta dong khi xa. Khi x4 thdi tir dong co 14 vao trong ong xa thir
nhit 31 qua du & phia truée 31a. Khi xa thbi qua dng xa thir nhat 31. O ong xa thi
nhit 31, khi x4 thdi trong phan & phia trude 61, phan cong 41 va phan thang 51 theo
thr tuy. Khi khi xa thdi qua phén cong 41, khi x4 chju tdc dong cua luc ly tdm. Luc ly
tAm c6 hudéng tir phan cong trong 41c¢ t6i phan cong ngoai 41d. Hudéng ctia luc ly tam,
vi du, 12 hudng ra xa tAm cong Oc. Sau d6, khi xa thoét ra khoi 6ng xa thir nhét 31 va
di vao phan mé rong 71. Hon nita, khi xa thoét ra khoi phan m& rong 71 va di vao
phin v6 81. O phin vé 81, khi x& théi trong khoang khong thir nhat 82a, chét xuc tac
87 va khoang khong thir ba 82¢ theo thir tw nay. Sau d6, khi xa thoét ra khoi phan vo
81 va di vao phan thu nhé 91.

4. Phan tich dong khi x4 trong chét xuc tac 87

Téc gia sang ché phan tich dong khi xa trong chét xtic tac 87. Cu thé 13, tc gia
sang ché tinh toan phan bd cia cac van tbc dong cia khi x4 tai mat khi vao 87a cta

chét xtic tac 87 khi hé thong xa 30 theo phuong 4n nay dan huéng khi xa.

Hon nita, tac gia sang ché da tinh toan phan bd ctia cac van tdc dong cia khi xa
tai mat khi vao 87a cua chét xuc tac 87 khi hé théng x4 theo mot vi du so sénh dan
hudng khi xa. Vi du so sanh khac v6i phuong an theo sang ché chi & phan thang 51.
Cu thé 13, phan thing 51 & vi du so sanh khong duoc lip vao bén trong cla phan mé
rong 71. Phin thing 51 & vi du so sanh khéng gdm ving thit hai 56. Phan thing 51 &
vi du so sanh duoc tao nén béi chi minh ving thi nhéit 54. Toan bd phén thing 51 & vi
du so sanh twong Gmg véi vung thir nhét 54. Hé théng xa theo vi du so sanh twong tng
v6i hé thdng c6 dugc bing cach bé qua vung thir hai 56 tir h¢ théng xa 30 theo phuong
4n clia sang ché. Két cAu ctia hé thdng x4 theo vi du so sénh 1a gidng véi két ciu cta
hé thdng xa 30 theo phuong 4n cia sing ché ngoai trir sy khéc biét vé phan thing 51.
Khi phan tich, didu kién v& khi x& ma hé théng xa theo vi du so sanh dan hudng la
gidng nhu diéu kién v& khi x4 ma hé théng xa 30 theo phuong 4n cla sang ché din

hudng.

Sau ddy cho thiy két qua phan tich vé hé thdng xa 30 theo phuong 4n cla sang

gid tri 16n nhat V1a= 27,3 m/s

gid tri nho nhat V1b = 22,0 m/s
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mitc chénh 1éch V1d = 5,3 m/s
Sau day cho thdy két qua phan tich vé hé théng x4 theo vi du so sénh:
gi4 tri 16n nhit V2a = 30,3 m/s
gid tri nho nhat V2b = 20,8 m/s
mrc chénh léch V2d = 9,5 m/s
&5 ddy, céc gid tri 16n nhit Vla va V2a mdi gid tri 14 gié tri 16n nhét cta céc van
t5c dong ctia khi x4 tai mat khi vao 87a. Céc gia tri nhd nhat V1b va V2b mbi gia tri 1a
gi4 tri nho nhét clia cac van tdc dong cua khi xa tai mat khi vao 87a. Mirc chénh léch
V1d 13 mac chénh léch gitta gia tri 16n nhit Vla va gi4 tri nho nhat V1b. Miac chénh
léch V2d 13 mirc chénh léch gitta gié tri 16n nhdt V2a va gié tri nho nhat V2b.

Céc ndi dung sau 13 dwgc phat hién tir cac phép phan tich trén day. DAu hiéu
rdng “phédn thing 51 dugce lap tir bén ngoai cua phin mé rong 71 vao bén trong cla
phan m& rong 71 qua d4u & phia truée 71a cla phan m& rong 717 duge goi 1a két cau
th@ nhét cho thuan tién. Hé théng xa 30 theo phuong 4n nay ap dung két cAu thir nhét.
Heé thdng x4 theo vi du so sanh khong 4p dung két cAu thir nhit.

The nhét 13, gié tri 16n nhit V1a theo phuong 4n cla séng ché nho hon so véi
gi4 tri 16n nhdt V2a ctia vi du so sanh. Theo d6, két chu thir nhit gop phan vio viéc
lam gidm vé gia tri 16n nhét cta tde dd dong ctia khi x4 tai mat khi vao 87a cta chét
xuc tac 87.

Thit hai 13, gi4 tri nhé nhat V1b theo phuong 4n ctia sang ché 16n hon so véi gid
tri nhé nhat V2b cta vi du so sanh. Theo do, két cAu thtt nhat gop phan vao su gia ting
vé gi4 tri nho nhét ctia toc d6 dong cia khi x4 tai mat khi vao 87a cla chét xuc tac 87.

Thit ba 13, m@c chénh léch V1d theo phuong 4n cua sang ché nhé hon so véi
mirc chénh léch V2d cta vi du so sanh. Theo do, két cAu thtr nhét gbp phén vao viéc
lam giam vé d6 léch cua tdec dd dong cta khi x4 tai mat khi vao 87a cua chét xtc tac
87.

5. Hiéu qua theo phuong 4n cua sang ché

Hé théng xa 30 din hudng khi xa ctia dong co 14. He thdng x 30 gdm Ong xa

thtr nhat 31, phin mé rong 71, phin v6 81, cht xtc tac 87, ong xa thi hai 93 va bd
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giam thanh 95. Ong x4 thir nhit 31 dugc nbi vao ddng co 14. Phin m& rong 71 dugce
néi vao éng xa thit nhat 31. Phin vé 81 dugc ndi vao phin mé rong 71. Chat xuc tac
87 duoc sap xép bén trong cla phan v6 81. Ong xa thit hai 93 dugc nbi vao phan vo
81. Bo giam thanh 95 dugc néi vao dng xa thir hai 93. Theo d6, chét xic tic 87 duge
sap xép bén ngoai cta bd giam thanh 95. Sau day, viéc sap xép chét xuc tac 87 bén
ngoai cta bd giam thanh 95 dugc goi 1a cach bd tri thr hai cho thuén tién. Hé théng Xa
30 4p dung cach bd tri tht hai.

Khi x& théi tir dong co 14 t6i éng xa thir nhit 31. Khi xa théi tir ong xa thir
nhét 31 t6i phin mé rong 71. Khi x4 thbi tir phin m& rong 71 t6i phan vo 81. Khi xa di
qua chét xtc tac 87 dugce sdp xép bén trong cua phan v6 81. Khi x4 thdi tir phan vo 81
t&i éng xa thit hai 93. Khi x4 thdi tir ng xa thir hai 93 t6i bo giam thanh 95. Theo do,
chét xtc tac 87 duoc ndm & phia sau ciia dong co 14 theo hudng ctia dong khi xa. Chét
xic tac 87 duge nim & phia trude ctia bd gidm thanh 95 theo huéng cua dong khi xa.
Puong dong cta khi xa gitra dong co 14 va chét xuc tac 87 ngéan hon so véi duong
dong ctia khi x4 gitta dong co 14 va bd gidm thanh 95. Ttc la, chét xtc tac 87 dugc
nim & vi tri twong ddi gan dong co 14. Noi ngin gon, theo cach bd tri thir hai, duong
dong cua khi xa gitta dong co 14 va chét xuc tac 87 ngan. O céch bé trf thir hai, chat
xic tac 87 dwoc ndm & vi trf gdn dong co 14. Do do, thoi gian @8 kich hoat chat xtic

tac 87 ngin phit hop.

Ong x4 thtr nhét 31 dugce nidm & phia sau cta dong co 14 theo huéng cua dong
khi x4. Ong xa thit nhét 31 duoc nim & phia trude cla chét xuc tac 87 theo hudng cla
dong khi xa. Ong xa tha nhat 31 gdm phan cong 41. Theo do, chét xuc tac 87 dugc
nim & phia sau cta phan cong 41 theo hudng cua dong khi xa. Hon nita, duong dong
ctia khi x4 gifta phan cong 41 va chét xtic tac 87 ngén hon so véi duong dong ctia khi
x4 gitta phan cong 41 va bd giam thanh 95. Ttc 13, chit xtic tac 87 dwoc nam & vi tri
twong d6i gan phan cong 41. Noi ngan gon, theo cach bd tri thr hai, dudng dong cia
khi x4 gitta phan cong 41 va chét xtc tac 87 ngan. O cach bd tri th hai, chit xuc tac
87 duoc ndm & vi tri gan phan cong 41.

Ong xa thit nht 31 gdm phan thang 51. Phin thing 51 kéo dai thang tir phan
cong 41. Phan thing 51 duge nbi vao phan mé rong 71. Phan thing 51 dugc nim &
phia sau cua phan cong 41 theo hudng cua dong khi xa. Phan thing 51 duge nim &

phia trugc cua chat xuc tac 87 theo hudng cua dong khi xa. Pudng dong 52 cua phan
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théng 51 12 mdt phan ctia dudng dong ciia khi xa gitta phan cong 41 va chét xuc tac 87.
Nhu duoc mo ta trén day, & cach bd tri thir hai, dudng dong cta khi x4 gifta phan cong
41 va chit xtic tac 87 ngén. O cdch b tri thir hai, chét xuc tac 87 duge nam & vi trf gan

phan cong 41. Theo d6, & cach bé tri thir hai, duong dong 52 cua phdn théang 51 ngan.

Phin mé rong 71 c6 ddu & phia truede 71a va ddu & phia sau 71b. Pau & phia
trude 71a duge nbi vao phan thang 51. Dau & phia sau 71b duoc nbi vao phan vo 81.
Phin m& rong 71 tao ra dudong dong 72. Puong dong 72 mé rong tir dau & phia trude
71a t¢i dAu & phia sau 71b. Phan thing 51 dugc Iip tir bén ngodi clia phan m& rong 71
vao bén trong ctia phin mé rong 71 qua d4u & phia trude 71a. Tuc 14, hé théng xa 30

4p dung két cAu thir nhét. Sau d6, phan thing 51 kéo dai vé phia chét xuc tac 87.

Thoat nhin, dugc gia thiét ring két cAu thr nhét gly ra su gia ting d0 léch cta

dong khi xa & chat xtc tac 87.

Tuy nhién, tac gid sang ché da phat hién ra diéu sau vé két cAu thtr nhat. Tac
13, khi chét xtic tac 87 dugc nim & vi tr gan phan cong 41, két cAu thur nhét khong gia
tang do 1éch cia dong khi xa & chét xic tac 87, ma hon 1a 1am giam d9 léch cua dong
khi xa & chét xtc tac 87. Cu thé 13, két cAu th nhit véi cach b tri thit hai lam giam do

léch ctia cac van toc dong ctia khi xa tai mat khi vao 87a cua chat xuc tac 87.

Mbi quan hé nhan qua gitra két cAu thtr nhit va tac dung cla két cAu thir nhat
duoc cho 13 nhu duéi ddy. Quan hé nhan qua gitra két cAu thir nhét va tac dung cla két
cAu thir nhat twong tmg véi Iy do tai sao két cAu thir nhét 1am giam dd 1éch cta dong
khi x4 & chat xuc tac 87 khi chit xtc tac 87 dugc nam & vi tri gin phan cong 41. Khi
khi xa thdi & phén cong 41, dong khi xa bi léch tai mat cat ngang cua duong dong 42
ctia phan cong 41. Khi x4 thdi tir phan cong 41 t6i phan thing 51. Nhu dwoc md ta trén
day, & cach b tri thit hai, duong dong 52 cua phan thing 51 ngan. Khi chét xtc tac 87
duoc ndm & vi tri gin phan cong 41, dudong dong 52 cua phan thang 51 ngan. Theo do,
dong khi xa ciing van bi 1&ch tai d4u & phia sau 51b cua phan thang 51. Khi xa duoc xa
ra tir phan thing 51 qua d4u & phia sau 51b. Khi khi xa dugc x4 ra tir phan thing 51,
dong khi x4 bi 1éch. Sau d6, khi xa t61 dugc chét xuc tac 87 qua phan mo rong 71. ¢]
Iét cAu thr nhét, it nhit mot phin cia dAu & phia sau 51b tach roi véi phin m rong
71. N6i cach khac, & két cAu thir nhét, it nhat mot phan ctia dau & phia sau 51b khong

iép xtic phin mé rong 71. & két cdu thi nhét, it nhat mot phan cta dau ¢ phia sau 51b
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khong lién tuc v6i phin mé rong 71. Theo d6, sau khi khi xa dwoc x4 ra tir phan thang
51, khi x4 khong thdi tron tru doc theo phin mé rong 71. Sau khi khi x4 dugc x4 ra tur
phan thang 51, khi x4 khong duoc dan hudéng diy du boi phan m& rong 71. Theo do,
sau khi khi x4 dugc x4 ra tir phan thing 51, dong khi xa dugc 1am rdi trong pham vi
phin mé rong 71. Dong khi xa duge lam rdi trong pham vi phan mé rong 71 trudce khi
khi x4 di vao chat xtic tic 87. Nhu dugc md ta trén day, khi khi x& dugce x4 ra tir phén
thiang 51, dong khi x4 bi 1éch. Khi dong khi x4 bi léch bi lam rdi, d6 léch ctia dong khi
x4 duge 1am giam. Theo d6, do léch cua dong khi xa duge lam giam trong pham vi
phin mé rong 71. Cu thé hon 13, d 1&ch cta dong khi xa dugc lam giam sau khi khi xa
duoc x4 ra tir phan thing 51 va trude khi khi xa téi duge chét xtc tac 87. P9 l&ch cua
dong khi xa duoc lam giam sau khi khi xa thdi ra khéi phan cong 41 va trude khi khi
x4 di vao chat xtc tac 87. Theo cach thirc nhu trén day, két chu thir nhit v6i cach bé tri
thr hai gop phan vao viéc lam gidm vé do léch clia dong khi xa & chat xuc tac 87. Khi
chét xic tac 87 dugc nam & vi tri gin phan cong 41, két cAu thi nhit gop phan vao
viec 1am gidm v& do lach ciia dong khi xa & chét xic tac 87. T 13, két cAu thtr nhét
véi cach bé trf thir hai 13 hiru ich d& lam giam do léch ctia dong khi x4 & chét xtc tac
&7.

Nhu duge mo ta trén ddy, do 1éch cliia dong khi xa & chét xtc tac 87 duge lam
giam ngay ca khi dudng dong cta khi x4 gitra dong co 14 va chit xuc tac 87 ngan.
Theo d6, phan ctia chit xtic tic 87 thé hién hiéu suét lam sach duge gia ting hiéu qua.
No6i cach khac, hiéu suét st dung cua chét xtc tac 87 dugc cai thién thich hop. Cach
nay cai thién thich hop hiéu suit 1am sach cta chét xtc tac 87 ngay ca khi dudong dong

ctia khi x4 gifra ddng co 14 va chat xuc tdc 87 ngan.

Nhu dwoc md ta trén ddy, hé théng x4 30 theo phuong an nay c6 kha nang rit
ngén thoi gian dé kich hoat chit xtc téc 87 va lam giam d léch cua dong khi xa & chét

xic tac 87. Hé théng nay cai thién thich hop hiéu suét 1am sach cua chat xtic tac 87.

Két cAu thir nhat 14 don gidn. Vi dy, & két cAu tha nhét, phan thang 51 khong
can dugc dic theo hinh dang phuc tap. O két cAu thr nhit, phan m& rong 71 khong can
dugce duc theo hinh dang phtrc tap. O két chu tht nhat, bo phan dé khuéch tan dong khi
x4 khong can duoc bd sung, ching han. O két cAu thar nhit, bo phan dé diéu tiét dong
khi x4 khong can duoc bd sung, chang han. Két cdu nay dan t6i viéc lam giam thich

hop vé dd 1éch ctia dong khi xa & chat xuc tac 87 véi ket céu don gian.
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Két cAu thir nhét véi cach bd tri thtt hai con 1am gidm gia tri 16n nhat cia cdc
van tbe dong cua khi x4 tai mat khi vao 87a cua chét xtc tac 87. Theo d6, chit xtic tac
87 ¢6 thé dugc bao vé mot cach phu hop khoi 4p luc clia khi xa. Mat khi vao 87a co
thé duoc bao vé mdt cach phu hop khoi 4p luc cia khi xa. Do vy, tudi tho cta chét
xic tac 87 ¢6 thé dugc kéo dai mot cach thich hop.

Két cAu thtr nhat v6i cach bb tri thtt hai con gia tang gi tri nho nhat cia cac
véan tbc dong ctia khi xa tai mat khi vao 87a clia chit xuc tac 87. Theo d6, phan clia
chét xic tac khong thé hién hidu sudt lam sach duoc 1am giam hiéu qua. Theo do, la dé
dang hon nhiéu dé dung toan bd chét xtic tac cho viéc 1am sach khi xa. Do d6, hiéu

suét lam sach cta chét xtc tac 87 duoc cai thién theo cach thich hop hon nita.

Phén cong 41 dugc lam cong theo gboc 62 bang 45 d6 hodc 16n hon. Goc 62
twong dbi 16n. Theo d6, do léch cia dong khi xa & phan cong 41 twong doi lon. Tuy
nhién, ngay ca khi géc 62 16n, két cAu tht nhét voi cch b tri thir hai 14 hitu ich dé

lam gidm d6 1éch cua dong khi xa & chét xuc tac 87.

Péng hon 13, géc 02 cang 16n thi tinh hitu ich ctia két cu thir nhat tré' nén
cang cao. Vi dy, d6 léch cta dong khi xa & phan cong 41 gia tdng khi gbc 62 trd nén
16n. Két cAu thir nhat 1am giam d6 léch ctia dong khi xa hiéu qua hon khi d6 1éch cta

dong khi x4 & phan cong 41 gia ting.

Phan cong 41 dugc lam cong theo goc tam 63 bang 45 d6 hodc 16n hon. Goc
tam 03 tuong d6i 16n. Theo d6, 49 léch ca dong khi xa & phan cong 41 twong d6i 1on.
Tuy nhién, ngay ca khi goc tAm 63 16n, két cAu thir nhdt véi cach bo tri thit hai 1a hitu
ich dé lam giam dd 1éch cta dong khi xa & chit xtc tac 87. Ping hon 13, gbc tAm 63

cang 16m thi tinh hiru ich cua két cAu thir nhit trd nén cang cao.

Phin thing 51 gdm diu & phia trude 51a. PAu & phia trude 5la tiép xic phan
cong 41. Khoang cach thir nhét J1 tuong tmg véi khoang cach gitra dau & phia trudce
51a ctia phan thing 51 va d4u & phia sau 71b cua phan m& rong 71. Khoang cach thi
nhét J1 tuong tmg véi do dai cia duong dong gitra d4u & phia sau 41b cla phan cong
41 va dAu & phia trude 81a cha phan vo 81. Puong kinh D2b 1a dudmg kinh ciia dau &
phia sau 71b cua phin mé& rong 71. Khoang cach thw nhit J1 nhé hon so v6i hai lan
duong kinh D2b. Theo d6, khoang cach thit nhét J1 twong d6i nho. Tuy nhién, ngay cd

khi khoang cach thir nhat J1 nhé, két cau thtr nhat véi cach bo tri thir hai 13 hiru ich de
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lam gidm d6 1éch ctua dong khi xa & chit xuc tac 87. Pung hon 13, khoang céach thwr

nhit J1 cang ngan thi tinh hitu ich cua két cAu thtr nhét tré nén cang cao.

Khoang cach thir hai J2 13 khoang céch giita ddu & phia truéc 51a clia phan
thang 51 va mit khi vao 87a cua chit xtc tac 87. Khoang céach thir hai J2 twong mg
v4i @0 dai ciia duong dong cua khi xa gitta dau & phia sau 41b cia phan cong 41 va
mat khi vao 87a cua chit xtc tac 87. Khoang cach tht hai J2 nhé hon so véi ba lan
dudng kinh D2b. Theo d6, khoadng cach thtr hai J2 tuong d6i nho. Tuy nhién, ngay ca
khi khoang céch thtt hai J2 nhé, két cu thir nhat v6i cach bd tri thir hai la hiru ich dé
lam gidm do 1éch ctia dong khi x4 & chét xtc tac 87. Pung hon 13, khoang cach thir hai

J2 cang ngan thi tinh hiru ich cta két cAu thr nhét trd nén cang cao.

Khoang céach thr hai J2 nho hon so véi hai 14n duong kinh D2b theo phuong
4n nay. Khoang céch thir hai J2 nhé hon nhiéu. Tuy nhién, ngay ca khi khoang cach
thir hai J2 nho hon nhidu, két cAu thir nhét vi cch b tri thir hai 1 hitu ich d€ lam

giam do léch ctia dong khi xa & chét xtc tac 87.

Phan thing 51 gdm viing thir nhit 54. Ving thi nhat 54 dugc nam & vi trf bén
ngoai ctia phan mé rong 71. PO dai G1 ctia ving thir nhét 54 tuong ng véi do dai cla
duong dong cta khi x4 gitra d4u & phia sau 41b cua phan cong 41 va dau ¢ phia truréc
71a ctia phan mé rong 71. Do dai G1 nho hon so véi dudng kinh D2b. Theo do, do dai
G1 twong dbi nho. Tuy nhién, ngay ca khi do dai G1 nhé, két cau thir nhét véi céch bd
trf thir hai 12 hru ich d& 1am gidm d6 1éch clia dong khi xa & chét xtc tac 87. Pung hon

14, d6 dai G1 cang ngén thi tinh hiru ich ctia két cAu thir nhét tr& nén cang cao.

Phan thing 51 gdm ving thtt hai 56. Ving thit hai 56 dugc ndm & Vi trf bén
trong ctia phan mé rong 71. Vung thir hai 56 ¢6 mat ngoai 57. Phin mé rong 71 gdm
mat trong 74. [t nhat mot phﬁn clia mit ngoai 57 tach roi véi mit trong 74. ft nhat mot
phan ctia mit ngoai 57 khong tiép xtic mit trong 74. ft nhit mét phan ctia mit ngoai 57
khong lién tuc v&i mat trong 74. Theo do, sau khi khi x4 dugce x4 ra tir vung thi hai 56,
khi x4 khong thdi tron tru doc theo phan ma rong 71. Do do, sau khi khi x4 dugc xa ra
tr vung thir hai 56, dong khi xa dugc lam r6i phit hop trong pham vi phan mé rong 71.
Do g0, d@ léch ctia dong khi xa duge 1am giam phil hop trong pham vi phan mo rong
71. Diéu nay dan téi viéc 1am giam thich hop vé do 1éch ctia dong khi x4 & chét xtc tac

&7.
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Khoang cach tach biét K 1a khoang cach tich biét gilta phan thing 51 va chét
xic tac 87. Khoang cach tach biét K twong (mg véi d0 dai cla duong dong cua khi xa
gifta ddu & phia sau 51b cta phan thang 51 va mat khi vao 87a clia chét xtc tac 87.
Khoang céch tach biét K 16n hon so v6i duong kinh D2b. Theo d6, khoang cach tach
biét K khong phai qua nhd. Theo d6, do 1éch ctia dong khi xa dugc lam giam thich hop
sau khi khi xa duoc x4 ra tir phan thang 51 va trude khi khi xa téi duoc chét xtc tac
87. Diéu nay din t6i viée 1am gidm thich hop vé d6 1éch ctia dong khi x4 & chét xtc tac

&7.

Khoang cach tach biét K nho hon so voi hai l4n duong kinh D2b. Theo do,
khoang cach tach biét K tuong d6i nhé. Tuy nhién, ngay ca khi khoang céach tach biét
K nho, két chu thir nhit v6i cach bd trf thir hai 12 hitu ich dé lam giam d6 léch cta
dong khi x4 & chit xtc tac 87.

Phén thing 51 duoc nidm & vi tri toan bd & phia trude cla d4u & phia sau 71b
clia phan mé rong 71. Phén thing 51 dwoc nidm & vi tri toan bd & phia trude cta toan
bd diu & phia sau 71b. Toan bd phan thang 51 duoc nam & vi tri & phia trude cta toan
b6 diu & phia sau 71b theo hudéng ciia dong khi xa. Theo d6, tAt ca khi xa dugc x4 ra
tir phan théng 51 di vao phan mé rdng 71. Do do, do léch cuia dong khi xa duge lam

giam pht hop trong pham vi phan mé rong 71.

Toan bd chit xtc tac 87 duge nam & vi tri & phia sau cua d4u & phia sau 71b.
Toan bd chét xtc tac 87 duoc nam & vi trf & phia sau cta toan bd dau & phia sau 71b.
Toan bd chit xic tac 87 dugc nam & vi tri & phia sau clia toan bd d4u & phia sau 71b
theo hudng cua dong khi xa. Theo d6, khi xa di vao chét xtc tac 87 sau khi khi xa thdi
ra khoi phan mé rong 71. Khi xa khong di vao chét xtc tac 87 trude khi khi x4 théi ra
khéi phin mé rong 71. Do do, khi xa di vao chat xic tac 87 sau khi d9 léch cua dong
khi x4 duoc 1am giam trong pham vi phan mé rong 71. Piéu nay dan téi viéc 1am giam

thich hop v& d6 1éch ciia dong khi xa & chat xuc tac 87.

Dau & phia sau 51b cua phan thang 51 dugc nim bén trong ctia phin mé rong
71. Piu & phia sau 51b ho vao bén trong clia phan m& rong 71. Khi xa duge xa ra tir
phin thang 51 qua d4u & phia sau 51b. Theo do, khi xa di vao phan mo rong 71 ngay
sau khi khi x4 duoc x4 ra tr phén théng 51. Do 6, @0 léch cua dong khi x& dugc lam

giam ngay sau khi khi xa dugc xa ra tr phan thing 51. Diéu nay dan téi viéc lam gidm
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thich hop vé d6 1éch ctia dong khi x4 & chét xtc tac 87.

Diu & phia trude 51a cua phin thing 51 tiép xtic phan cong 41. Pau & phia sau
51b cta phén thing 51 duge lam hé & phan mé rong 71. Puong kinh D1 cua phan
thing 51 gAn nhu khong déi tir ddu & phia trude 51a cta phan thang 51 t6i dau & phia
sau 51b cta phan thing 51. Theo d6, dudng kinh D1 tai dau & phia sau 51b khong nhé
hon so v6i dudmg kinh D1 tai diu & phia trude 51a. Do vy, toc do dong cla khi xa tai
diu & phia sau 51b khong gia tang tir tbc do dong ctia khi x4 tai d4u & phia trudce Sla.
Do dé, dudng dong 52 ciia phan thing 51 khong gop phin vao su gia ting vé do léch
ctua dong khi xa & chit xac tac 87. Pudng dong 52 khong ngén chin viéc lam gidm vé
d6 16ch ctia dong khi x & chét xtc tac 87. Do d6, két ciu thir nhét véi cach bd tri thix
hai lam giadm d6 1éch ctia dong khi xa & chét xtc tac 87 dé dang hon. Khi dudng kinh
D1 ghn nhu khong dbi tir dAu & phia truée 51a toi dau & phia sau 51b, két cAu thir nhét
v&i céch bd tri thir hai 1am giam @ léch ctia dong khi x4 & chét xtc tic 87 mot cach dé
dang hon.

Phin thing 51 ¢6 truc tAm 53. Truc tim 53 di qua tim cta duong dong 52 &
phén thang 51. Duong dong 52 tai diu & phia sau 51b cla phan thang 51 gan nhu 16n
nhu duong dong 52 tai d3u & phia trude Sla cua phan thing 51 khi dugc quan sat tir
truc tdm 53. Theo @6, dudong dong 52 tai diu & phia sau 51b khong nhé hon so véi
dudng dong 52 tai dAu & phia truée 51a. Do vdy, tbe d6 dong cta khi x4 tai dau ¢ phia
sau 51b khong gia ting tur tdc dd dong cta khi x4 tai d4u & phia truée Sla. Do do,
duong dong 52 cua phan thing 51 khong gép phan vio su gia ting vé d6 1éch cua dong
khi x4 & chét xtc tac 87. Pudng dong 52 khdng ngén chan viéc lam giam vé do léch
ctia dong khi x4 & chét xtc tac 87. Do d6, két cAu thit nhét véi cach bd trf thir hai lam
giam do 1éch cta dong khi xa & chit xuc tac 87 dé dang hon. Khi dudng dong 52 tai
dAu & phia sau 51b gn nhu 16n nhu dudng dong 52 tai dau ¢ phia trude Sla khi duoc
quan st tir truc tAm 53, két chu thir nhit v6i cach bé tri thir hai lam giam d6 léch cia
dong khi xa & chét xtc tic 87 mot cach dé dang hon.

Déu ¢ phia sau 51b cla phén thing 51 dugce lam nghiéng so véi truc tim 53
cta phén thing 51. Theo d6, do léch cia dong khi xa dugc lam giam phu hop trong
pham vi phan mé rong 71 sau khi khi x4 dugc xa ra tir phéan thing 51. Piéu nay dan t&i

viéc 1am giam thich hop vé do 1éch ctia dong khi xa & chat xuc téc 87.
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Hé théng xa 30 gébm bd cam bién oxy & phia truéc 97. BO cam bién oxy & phia
trede 97 duge gén vao phin mé rong 71. Theo do, bo cam bién oxy ¢ phia truée 97
dwoc nidm gan chit xtic tic 87. Do do, bd cam bién oxy & phia trude 97 phat hién ndng
dd oxy cua khi x4 tai vi tri thich hgp. Bd cam bién oxy & phia truéc 97 phat hién mot

cach thich hop ndng do oxy ctia khi x4 & phia trudc cla chét xuc tac 87.

Phén cong 41 ¢6 truc tam 43. Truc tAm 43 di qua tdm cua dudng dong 42 ¢
phan cong 41. Phan cong 41 ¢6 phan cong trong 41c. Phan cong trong 41c duge nim &
vi tri vao phia trong hon so véi truc tdm 43. Phan cong trong 41c¢ c6 mat cit ngang
hinh chit U. Phén cong trong 41c kéo dai doc theo truc tam 43. Phén cong 41 ¢6 phan
cong ngoai 41d. Phan cong ngoai 41d duge nam & vi tri ra phia ngoai hon so véi truc
tam 43. Phan cong ngoai 41d c6 mit cit ngang hinh chit U. Phén cong ngoai 41d kéo
dai doc theo truc tdm 43. Khi khi xa thdi qua phan cong 41, lyc ly tAm tic dong lén khi
xa. Luc ly tdm c6 hudng tu phan cong trong 41c t6i phan cong ngoai 41d. Theo do,
dong khi x4 & phan cong 41 bi léch sang phan cong ngoai 41d. Vi du, khi xa & phan
cong ngoai 41d thdi nhanh hon so véi khi xa & phan cong trong 41c. Khi x4 thoi tir
phan cong 41 t6i phén thing 51. Phan thing 51 c6 phan thang trong 51c va phan thing
ngoai 51d. Phan thing trong 51c¢ lién tuc v6i phan cong trong 41c. Theo do, khi xa thoi
tir phan cong trong 41c t6i phén thang trong 51c. Phan thing ngoai 51d lién tuc v&i
phan cong ngoai 41d. Do d6, khi xa thdi tir phan cong ngoai 41d t6i phan thing ngoai
51d. Nhu duge mo ta trén ddy, dong khi xa & phan cong 41 bi léch sang phén cong
ngodi 41d. Theo d6, dong khi x4 & phin thing 51 bi léch sang phan thang ngoai 51d.
Vi du, khi x4 & phin thing ngoai 51d théi nhanh hon so v&i khi x4 & phan thang trong
51c. Khi x4 duge xa ra tir phan thang trong 51c t6i phan mé rong 71. Khi x4 duge xa
ra tir phn thing ngoai 51d t¢i phin md rong 71. Sau do, khi xa thdi tir phan m& rong
71 t6i chit xtc téc 87. Nhu duoc mb ta trén ddy, dong khi x4 & phan thang 51 bi léch
sang phan thing ngoai 51d. 0 day, do dai cua phan thing ngoai 51d 16n hon so v6i 4o
dai Ge ctia phan thang trong S1c. Do dai cua phén thang ngoai 51d bang d6 dai G cua
phin thing 51. Theo d6, phin thing ngoai 51d duge tich ri thém tir phan m& rong 71.
Phan thing ngoai 51d dugc tach biét hon nita v6i phan mé rong 71. Do d6, d6 léch cia
dong khi x4 duogc lam gidm hiéu qua sau khi khi xa théi ra khoi phan cong 41 va trude
khi khi x& di vao chét xtc tac 87. Pidu nay dan t&i viée lam giam higu qua vé do léch

cua dong khi xa & chat xtic tac 87.
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Phin thing trong 51c c6 ving thir hai bén trong 56¢. Phén thing ngoai 51d ¢6
ving thir hai bén ngoai 56d. Ving thit hai bén trong 56¢ va ving thir hai bén ngoai 56d
mdi ving duge nim & vi tri bén trong cua phén m& rong 71. Khi xa duge xa ra tir phén
thang trong 51c toi phan m& rong 71 qua vung thir hai bén trong 56¢. Khi x4 dugc x4
ra tir phin théng ngoai 51d t6i phan mé rong 71 qua ving thir hai bén ngoai 56d. Nhu
duoc mo ta trén ddy, dong khi xa & phan thing 51 bi léch sang phan thang ngoai 51d.
O day, d6 dai cua ving thir hai bén ngoai 56d 16n hon so voi do dai G2c¢ cua vung tha
hai bén trong 56¢. Do dai ctia ving thtr hai bén ngoai 56d bing 9 dai G2 cla ving thir
hai 56. Theo @6, vung thir hai bén ngoai 56d dugc lap vao bén trong clia phin m& rong
71 séu hon so v6i ving thi hai bén trong 56¢. Do d6, ving thir hai bén ngoai 56d dugc
tach roi thém tir phdn mé rong 71. Vung thir hai bén ngoai 56d dugc tach biét hon nita
Vo1 ph?m mé rong 71. Do d6, do 1éch cuia dong khi xa duoc lam gidm hiéu qua sau khi
khi xa théi ra khoi phin cong 41 va trude khi khi xa di vao chat xtc tac 87. Dieu nay
dAn t6i viec lam giam hidu qua vé do 1éch clia dong khi xa & chat xuc tac 87.

Phan mé rong 71 c6 phan mo rong trong 71c va phan m& rong ngoai 71d.
Phin m& rong trong 71c duoc nam & vi tri ra phia ngoai ctia vung thir hai bén trong
56¢. Phan mé rong ngoai 71d duge nam & vi tri ra phia ngoai cta vung thir hai bén
ngoai 56d. BO cam bién oxy & phia trudc 97 duoc lap tir bén ngoai cua phan m& rong
71 vao bén trong cta phan md rong 71 qua phin m& rong trong 71c. Theo do6, by cam
bién oxy & phia trudc 97 dugc nim & vi trf gin ving thit hai bén trong 56c¢. O day, dd
dai Ge2 cta ving thir hai bén trong 56¢ nho hon so véi d dai cua ving thir hai bén
ngoai 56d. Diéu nay dé dang ngan ngira sy can tro gilta by cam bién oxy & phia trudc
97 va vung thr hai bén trong 56¢. Hon nita, b cam bién oxy & phia trudc 97 dugc
nam & vi tri xa v6i vung thi hai bén ngoai 56d. Diéu nay ciing ngin nglra dé dang su
can trd gitta bd cam bién oxy & phia trude 97 va ving thir hai bén ngoai 56d. Tom lai,
vi bd cam bién oxy & phia truée 97 duge gin vao phan m& rong trong 71c, su can tro
gitta by cam bién oxy & phia trude 97 va phan thang 51 ¢6 thé tranh dwoc mot cach

phu hop.

B6 cam bién oxy & phia truge 97 gbi chdng duong dong 52 clia phan thang 51
khi duoc quan sat tir truc tdm 53 cda phin thang 51. Hon nita, b cam bién oxy & phia
truge 97 gbi chong phan thing 51 khi duge quan sét tir huéng thi nhét F1. O day,

huéng thi nhat F1 vudng goc v6i truc tim 53 cua phan thang 51. Theo do, it nhat mot
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phan ctia by cam bién oxy & phia trudc 97 duoc sép xép lién ké dau & phia sau 51b cua
phan thing 51. Do d6, bd cam bién oxy & phia truée 97 phét hién nong do oxy cla kh
x4 tai vi tri thich hop. Bd cam bién oxy & phia trudc 97 phat hién mot cach thich hop
ndéng do oxy cua khi xa & phia trude cla chét xtc tac 87. Mit khac, bd cam bién oxy &
phia truéc 97 khdng gbi chdng phan thang 51 khi dugc quan sét tir huéng thir hai F2.
& day, huéng thit hai F2 vudng goc v6i truc tim 53 cha phan thang 51 va khac véi
huéng thir nhét F1. Két qua 13, su can tré gifta bd cam bién oxy ¢ phia truée 97 va

phan thang 51 c6 thé tranh duoc mot cach thich hop.

Phin m& rong 71 c6 hinh dang don gian. Vi du, phan mé rong 71 kéo dai trén
dudng thang ndi d4u ¢ phia trudc 71a va diu & phia sau 71b & mit cit ngang chira truc
tam 73. Do d6, 1a d& dang dé 14p bd cam bién oxy & phia truée 97 vao phan mo rong

71.

Phuong tién giao thong kiéu ngdi chan dé hai bén 1 gdm hé thong xa 30. Theo
do, phuong tién giao thong kidu ngdi chan dé hai bén 1 c6 kha nang it ngin thoi gian
d8 kich hoat chét xtc tac 87 va lam gidm d6 1éch ctia dong khi xa ¢ chét xuc tac 87.

Pidu nay cai thién mot cach thich hop hiéu suét 1am sach cua chét xuc tac 87.
6. Cac phuong an cai bién

Sang ché khong bi gidi han & phuong 4n trén ddy ma co thé duoc cai bién nhu

sau.

(1) O phwong 4n nay, dau & phia sau 51b cua phan thang 51 dugc lam nghiéng
so voi truc tAm 53. Tuy nhién, sang ché khong bi gi6i han & két chu nay. Vi du, ddu &

phia sau 51b cua phan thing 51 c6 thé vudng goc véi truc tAm 53.

Fig. 16 12 hinh v& mat cat thé hién hé théng x4 30 theo mot phuong an cai
bién. Cac chit sb trong tu dugc dung dé nhén dang cdc bo phan twong tu la cac bd
phan gidng v6i cac bd phan theo phuong 4n nay, va cac bo phéin nay s& khong dugc
mb ta cu thé. Mt phing thing dimg R1 vudng goc véi truc tam 53. Pau & phia sau
51b dwgc nam & vi tri trén mat phing thing ding R1. Toan bd dau & phia sau 51b
duge nim & vi tri trén mat phing thing déng R1. Tte 14, dau & phia sau 51b vudng

goc voi true tam 53.

Theo phuong 4n cai bién nay, do léch ctia dong khi xa duge lam giam phu hop
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trong pham vi phan mé rong 71 sau khi khi x4 dugc x4 ra tir phan thang 51. Diéu nay
dan t4i viée 1am gidm thich hop vé d6 1éch ctia dong khi xa & chét xtc tac 87.

(2) O phuong 4n nay, d6 dai G cta phan thang 51 16n hon so v6i dudng kinh
D1. Tuy nhién, sang ché khong bi gi6i han & két cAu nay. Nhu duge minh hoa trén Fig.
16, @ dai G ¢6 thé nhé hon so véi dudng kinh D1.

(3) O phuong 4n nay, do dai G2 cua ving thir hai 56 16n hon so voi do dai Gl
clia vimg thr nhét 54. Tuy nhién, sang ché khong bi gi¢i han & két cau nay. Nhu duoc

minh hoa trén Fig. 16, d6 dai G2 c6 thé nhé hon so véi do dai G1.

(4) O phuong 4n nay, do dai G2 16n hon so v6i mét nira duong kinh D1 cta
phin thing 51. Tuy nhién, sang ché khong bi giéi han & két cdu nay. Nhw duge minh
hoa trén Fig. 16, do dai G2 ¢6 thé nho hon so v6i mot ntra duong kinh D1.

(5) O phuong 4n nay, toan bd d4u & phia sau 51b cla phan thing 51 dugc nim
bén trong clia phan mo rong 71. Tuy nhién, sang ché khong bi gi6i han & két ciu nay.
Vi du, mot phén ctia dau & phia sau 41b ¢o thé dugc nam bén trong cia phﬁn mé& rong
71. Vi du, phin khac ctia dAu & phia sau 41b ¢6 thé dugc nam bén ngoai cla phan m&
rong 71. Viduy, phan khic ctia d4u & phia sau 41b ¢6 thé dugc nim bén trong clia vong

gén 77.

(6) O phuong 4n nay, bd cam bién oxy & phia trude 97 dugce gén vao phan m&
rong 71. Tuy nhién, sang ché khong bi gi6i han & két ciu nay. Vi du, bd cam bién oxy
& phia trude 97 ¢6 thé dugc gén vao phén v6 81. Vi du, bd cam bién oxy & phia trudc

97 c6 thé phat hién ndéng dd oxy ctia khi xa & phan vo 81.

Dua vao Fig. 16. B§ cam bién oxy & phia trude 97 xuyén qua phan v6 81. Bo
cam bién oxy & phia trudc 97 dugc lap tir bén ngoai cua phén vé 81 vao bén trong cua
phan vo6 81 qua phén v6 81. BO cam bién oxy & phia trude 97 xuyén qua phan vo 81 va
duoc lap tir bén ngodi cla phan vé 81 vao trong khoang khong thir nhét 82a. Bo cam
bién oxy & phia truéc 97 phat hién ndng do oxy cla khi xa & khoang khong thir nhét
82a.

O phuong 4n céi bién nay, b cam bién oxy & phia trude 97 duoc nim gan
chét xtc tac 87. Do do, bd cam bién oxy & phia truée 97 phat hién néng do6 oxy cua khi

x4 tai vi tri thich hgp. B cam bién oxy & phia trudc 97 phat hién mot cach thich hop
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ndng dd oxy cua khi xa & phia trude cua chat xuc tac 87.

(7) O phuwong 4n nay, phuong tién giao thong kiéu ngdi chan dé hai bén 1 1a
kiéu khung xuong dudi. O phuong 4n nay, hé théng x4 30 dugc dung cho phuong tién
giao thong kidu ngdi chan dé hai bén 1 ¢6 kiéu khung xwrong dudi. Tuy nhién, sang ché
khong bi gidi han & két ciu nay. Vi du, phuong tién giao thong kidu ngdi chan dé hai
bén 1 c6 thé duge thay ddi sang phuong tién giao thong khac véi kiéu khung xwong
duéi. Vi du, hé théng xa 30 c6 thé dugc dung cho phuong tién giao thong khac voi

kidu khung xuong duéi. Dudi ddy mo ti nam phuong an cai bién.

(7-1) Fig. 17 1a hinh v& nhin tir phai thé hién phuong tién giao thong kiéu ngdi
chan dé hai bén 101 theo mdt phwong an ci bién khac. Céac chit sb twong tu dugce
dung dé nhan dang cic bd phén twong tu 1a gidng hodc twong tu v6i cac bd phan theo
phuong 4n ndy va cac bd phan nay sé khong dugc mo t4 cu thé. Phuong tién giao
thong kiéu ngdi chan dé hai bén 101 duoc phan loai l1a phuong tién giao thong kiéu
street type. HE théng xa 30 dugc dung cho phuong tién giao thong kidu ngdi chan dé

hai bén 101 ¢6 kiéu street type.

Phuong tién giao thong kiéu ngdi chan dé hai bén 101 khong tao ra khoang

khong 16m 5 duge mo ta theo phuong én nay.

Phuong tién giao thong kiéu ngdi chan dé hai bén 101 c6 binh nhién liéu 103.
Binh nhién liéu 103 dugc ndm & vi tri vé phia sau hon so véi tay 14i 3 va ra phia trude
hon so véi yén 4. {t nhét mot phan ciia binh nhién liéu 103 dugc ndm & vi tri vé phia

sau hon so v6i toan bd tay 14i 3 va ra phia trude hon so v6i toan bd yén 4.

[t nhat mot phén cta yén 4 dugc nam tai vi tri cao béng murc v4i binh nhién li€u
103. Binh nhién liéu 103 gdm diu trén 103t. Vi dy, toan b yén 4 duge nam thip hon
so voi dau trén 103t.

Nguoi didu khién ngdi chan dé hai bén trén yén 4. Nguoi dieu khién thuc hién
viée kep dau gdi. Viéc kep dau gbi 1a viéc git mot phan cta phuong tién giao thong
kiu ngdi chan dé hai bén 101 gifta cac chin clia ngudi diéu khién. Vi du, nguoi didu
khién kep giit binh nhién liéu 103 gitta cac chan.

Puong truc xi lanh 15 kéo dai theo hudng 1én - xubng Z. Puong truc xi lanh 15

gan huéng 1én - xubng Z hon so véi phuong theo chidu doc X trén hinh chiéu nhin tir
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phia bén ctia phuong tién. Vi du, dudng truc xi lanh 15 gan nhu thing dimg trén hinh

chiéu nhin tir phia bén ctia phuong tién.
Géc 01 bang 45 d6 hoic 16n hon.

Ong x4 thir nhit 31 kéo dai ra phia trude tir dong co 14 trén hinh chiéu nhin tir
phia bén ctia phuong tién. Sau do, bng xa thir nhét 31 dugc 1am cong va kéo dai xubng
phia dudi trén hinh chiéu nhin tir phia bén ctia phuong tién. Phan mo rong 71 kéo dai
xubng phia dusi tir dng x4 thir nhat 31 trén hinh chiéu nhin tir phia bén clia phuong
tién. Phin vo 81 kéo dai xuéng phia du6i tir phdn mé rong 71 trén hinh chiéu nhin tir
phia bén cta phuong tién. Ong xé thit hai 93 kéo dai xubng phia dudi tir phan vo 81
trén hinh chiéu nhin tir phia bén cta phuong tién. Sau do, bng x4 thtt hai 93 dugc lam
cong va kéo dai vé phia sau trén hinh chiéu nhin tir phia bén cua phuong tién. Bo giam
thanh 95 kéo dai vé phia sau tir éng xa thit hai 93 trén hinh chiéu nhin tir phia bén ciia

phuong tién.

(7-2) Fig. 18 12 hinh v& nhin tir phai thé hién phuong tién giao thong kiéu ngdi
chan dé hai bén 101 theo mot phuong an cai bién khac. Céc chit s6 twong tw dugc
dung dé nhan dang céc bd phan twong tu la gibng hodc twong tu véi cac bd phan theo
phuong 4n nay va cac bd phan nay s& khong dugc md ta cu th8. Phuong 4n cai bién
duoc minh hoa trén Fig. 18 khac vdi phuong 4n cai bién dugc minh hoa trén Fig. 17 vé

hé thong xa 30.

Ong x4 thir nhét 31 kéo dai ra phia trude tir dong co 14 trén hinh chiéu nhin tir
phia bén cta phuong tién. Sau do, 6ng xa thir nhét 31 dugc lam cong va kéo dai xudng
phia dudi trén hinh chiéu nhin tir phia bén ciia phuong tién. Sau d6, éng xa thit nhat 31
duogc 1am cong thém va kéo dai vé phia sau trén hinh chiéu nhin tir phia bén cla
phuong tién. Phin m& rong 71 kéo dai vé phia sau tir ong xa thu nhét 31 trén hinh
chiéu nhin tir phia bén ctia phuong tién. Phin vo 81 kéo dai vé phia sau tir phan mé
rong 71 trén hinh chiéu nhin tir phia bén ctia phuong tién. Ong xa thir hai 93 kéo dai vé
phia sau tir phan vo 81 trén hinh chiéu nhin tir phia bén cta phuong tién. Bd gidm
thanh 95 kéo dai vé phia sau tir éng x4 thir hai 93 trén hinh chiéu nhin tir phia bén clia

phuong tién.

(7-3) Fig. 19 14 hinh v& nhin tir phai thé hién phuong tién giao thong kiu ngbi

chan dé hai bén 111 theo mdt phuong 4n cai bién khac. Cac chit s6 twong tu duge
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dung dé nhan dang cac bo phan twong tur 13 gidng hoic twong tu voi cac bd phan theo
phuong 4n nay va céc bd phan nay s&€ khong dugc md ta cu thé. Phuong tién giao
thong kiéu ngdi chin dé hai bén 111 dugce phén loai 12 phuong tién giao thong kiéu
scuto. Hé thdng xa 30 duoc dung cho phuong tién giao thong kidu ngdi chan dé hai

bén 111 c¢6 kiéu scuto.

Phuong tién giao thong kiéu ngdi chan @ hai bén 111 khong gdm tdm che gitta
6 va thanh dé chan 7 dugc md ti & phuong an nay. Phuong tién giao thdng kiéu ngdi
chin dé hai bén 111 gdm ban dé chan 113. Ban dé chan 113 xé4c dinh khoang khong
16m 5 trén hinh chiéu nhin tir phia bén ctia phurong tién. Cu thé 14, ban dé chan 113 ¢6
mép trén 113t trén hinh chiéu nhin tir phia bén ctia phuong tién. Mép trén 113t duge
nim & vi tri gin nhu gidng nhu vi tri ctia mép dudi 5b cta khodng khong 16m 5 trén
hinh chiéu nhin tir phia bén ctia phuong tién. Mép trén 113t x4c dinh mép dudi Sb trén
hinh chiéu nhin tir phia bén cta phuong tién.

Ban d& chan 113 c6 hinh dang tAm phing. Ban dé chan 113 kéo dai theo
phuong theo chiéu ngang Y va phuong theo chidu doc X. Ban dé chan 113 du 16n cho

cic ban chan ctia ngudi diéu khién dugce dat trén ban dé chén 113.

Nguoi didu khién dat cac ban chin ciia minh trén ban dé chan 113. Nguoi diéu
khién dit cic ban chan cla minh trén mép trén 113t trén hinh chiéu nhin tir phia bén
ctia phuong tién. Khoang khoéng 16m 5 cho phép ngudi diéu khién ngdi 1én va xubng
khoi phuong tién giao thong kidu ngdi chan d hai bén 111 mot cach dé dang. Dic biét
14, khoang khong 16m 5 kéo dai t6i vi tri da thdp. Cu thé 13, khoang khong 16m 5 kéo
dai t6i vi tri cao gidéng nhu ban d& chan 113. Do d6, ngudi didu khién c6 thé dua cac
chan ctia minh vao trong khoang khong 1dm 5 mdot cach dé dang hon. Ngudi didu
khién c6 thé ngdi 1én va xudng khéi phuong tién giao thong kidu ngdi chan d hai bén
111 theo cach d& dang hon bing cach dua céc chén cua minh vao trong khoang khong

16m 5.

Pong co 14 duge do boi khung than phuong tién khong dugc thé hién trén cac
hinh v&. Pong co 14 ¢co thé lac so v6i khung than phuong tién. Pong co 14 ¢6 thé dung
dua so voi khung than phuong tién. Dong co 14 duge phan loai la dong co kiéu cum

dung dua.

Hé théng xa 30 duge ¢ dinh vao dong co 14. Hé théng xa 30 xoay lién khéi
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v&i dong co 14. HE théng xa 30 xoay lién khdi v6i dong co 14 so véi khung thin

phuong tién.

Fig. 20 13 hinh v& nhin tir dudi riéng phan thé hién phuong tién giao thong kiéu
ngdi chan dé hai bén 111 theo phuong 4n cai bién. Ong xa thi nhat 31 kéo dai sang
phéi tir dong co 14 trén hinh chiéu nhin tir dudi cia phuong tién. Sau do, bng xa thi
nhét 31 dugc lam cong va kéo dai vé phia sau trén hinh chiéu nhin tir dudi cia phuong
tién. Phin mé rong 71 kéo dai v phia sau tir dng xa thr nhit 31 trén hinh chiéu nhin
tir du6i cia phuong tién. Phin vé 81 kéo dai vé phia sau tir phan md rong 71 trén hinh
chiéu nhin tir dudi cia phuong tién. Phén thu nho 91 kéo dai vé phia sau tir phan vo 81
trén hinh chidu nhin tir duéi cia phuong tién. Ong xa thit hai 93 kéo dai vé phia sau tir
phin thu nhé 91 trén hinh chiéu nhin tir duéi cia phuong tién. BO giam thanh 95 kéo

dai v& phia sau tir éng x4 thir hai 93 trén hinh chiéu nhin tir dudi cia phuong tién.

(7-4) Fig. 21 1a hinh v& nhin tir dudi ri€ng phan thé hién phuong tién giao thong
kiéu ngdi chan dé hai bén 111 theo mdt phuong an cai bién khéc. Cac chit s6 twong tur
dugc ding dé nhan dang cdc bd phén twong tu 1a gidng hoic trong tw v&i cac bd phin
theo phurong 4n ndy va cdc bd phén nay s& khong dugc md ta cu thé. Phuong 4n cai
bién duoc minh hoa trén Fig. 21 khac véi phuong 4n cai bién duoc minh hoa trén Fig.

19 va Fig. 20 vé hé thong x4 30.

Ong xa thi nhit 31 kéo dai sang phai tir dong co 14 trén hinh chiéu nhin ti
dudi cua phuong tién. Sau do, 6ng x4 thir nhat 31 duoc 1am cong va kéo dai sang trai
trén hinh chiéu nhin tir duéi ctia phuong tién. Sau do, 6ng x4 thir nhit 31 dugc lam
cong thém va kéo dai sang phai trén hinh chiéu nhin tir duéi ctia phuong tién. Phin mé
rong 71 kéo dai sang phai tir dng x4 thir nhat 31 trén hinh chiéu nhin tir dudi cia
phuong tién. Phan vé 81 kéo dai sang phai tir phan mé rong 71 trén hinh chiéu nhin tir
duGi ciia phuong tién. Phan thu nho 91 kéo dai sang phai tir phan vo 81 trén hinh chiéu
nhin tir dudi cua phuong tién. Ong x4 thir hai 93 kéo dai vé phia sau tir phan thu nhé
91 trén hinh chiéu nhin tir dudi ctia phwong tién. Bo giam thanh 95 kéo dai vé phia sau
tir 6ng x4 tht hai 93 trén hinh chiéu nhin tir dudi cua phuong tién.

(7-5) Fig. 22 14 hinh v& nhin tir phai thé hién phuong tién giao thong kiéu ngdi
chan dé hai bén 121 theo mot phuong an cai bién khac. Cac chir sb twong tu dugc

ding d nhan dang céc bd phén tuong tur 1a gidng hodc tuong tu voi cac bd phan theo
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phuong 4n nay va cac bd phin nady s& khong dugc mé ta cu thé. Phuong tién giao
thong kiéu ngdi chan dé hai bén 121 duge phén loai 1a phuong tién giao thong kiéu
scuto thé thao. Hé thdng x4 30 dugc dung cho phuong tién giao thong kiéu ngdi chan

dé hai bén 121 ¢6 kiéu scuto thé thao.

Phuong tién giao thong kiéu ngdi chan @ hai bén 121 khong gdm thanh dé
chan 7 dugc md ta theo phuong an nay. Phuong tién giao thong kiéu ngdi chan dé hai
bén 121 gdm ban dé chan phai 123 va ban dé chan trai khong dwoc thé hién trén hinh
v&. Ban dé chan phai 123 duge ndm sang phai hon so véi tAm che gifta 6. Ban dé chan

trai dugc nam sang trai hon so vdi tam che giita 6.

Ban dé chan phai 123 dugc nim thap hon so v6i khoang khong 18m 5. Ban dé
chan phai 123 dwgc ndm thép hon so v6i mép dudi 5b cua khoang khong 16m 5. Ban
d& chan phai 123 dugc nim thip hon so v6i mép dwéi Sb trén hinh chiéu nhin tir phia
bén ctia phuong tién. Ban d& chan phai 123 ¢6 hinh dang tdm phéng. Ban dé chan phai
123 kéo dai theo phuong theo chidu doc X. Ban dé chan trai 1 fuong tu vGi ban dé
chan phai 123.

Ngudi didu khién dt ban chan phai ciia minh trén ban dé chan phai 123. Ngudi
didu khién dat ban chan trai ctia minh trén ban dé chan trai. Khoang khong 16m 5 cho
phép nguoi diéu khién ngdi 1én va xubng khoi phuong tién giao thong kiéu ngdi chan

@& hai bén 121 mot cach dé dang.

Pong co 14 dugc @& béi khung thdn phuong tién khong dugce thé hién trén hinh
vé. bong co 14 ¢b thé duogc phén loai la dong co gfm cing. Theo cach khac, dong co

14 ¢6 thé duge phan loai 1a dong co kiéu cum dung dua.

Ong xa thir nhét 31 kéo dai xubng phia dudi tir dong co 14 trén hinh chiéu nhin
tlr phia bén cta phuong tién. Sau do, bng xa thir nhét 31 dugc 1am cong va kéo dai vé
phia sau trén hinh chiéu nhin tir phia bén clia phuong tién. Phan mé rong 71 kéo dai vé
phia sau tir dng xa tht nhat 31 trén hinh chiéu nhin tir phia bén cua phuong tién. Phan
v6 81 kéo dai vé phia sau tir phAn m& rong 71 trén hinh chiéu nhin tir phia bén cia
phuong tién. Phan thu nho 91 kéo dai vé phia sau tir phan v6 81 trén hinh chiéu nhin tir
phia bén cta phuong tién. Ong xé thit hai 93 kéo dai vé phia sau tir phan thu nhé 91
trén hinh chiéu nhin tir phia bén ctia phuong tién. B gidm thanh 95 kéo dai vé phia

sau tir 6ng x4 thir hai 93 trén hinh chiéu nhin tir phia bén ctia phuong tién.
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(8) O phuong 4n nay, 6ng xa thir nhit 31 gdm phan & phia trude 61. Tuy nhién,
sang ché khong bi giéi han & két chu nay. Ong xa tht nhit 31 khong can gom phan &

phia trude 61, chang han.

Xem Fig. 17. Phan cong 41 kéo dai t¢i dong co 14. Phan cong 41 dugc ndi truc
tiép vao dong co 14. Ong x4 thtr nhét 31 duoc tao nén boi chi minh phan cong 41 va
phin thing 51. Ong xa thir nhit 31 theo phuong 4n cai bién trén Fig 17 khong gom

phin & phia trude 61 theo phuong 4n nay.

(9) O phuong 4n nay, toan bd phan & phia trude 61 kéo dai thang. Tuy nhién,
sang ché khong bi gi¢i han & két ciu nay. Toan bd phan & phia trudc 61 khong can kéo

dai thang. Vi du, it nhit mot phan cta phan & phia trudc 61 ¢6 thé duoc lam cong.

Xem Fig. 18. Phin & phia truéc 61 gdm phén cong & phia trude 64 va phan
thing & phia trudc 65. Phin cong & phia trudc 64 dugce lam cong. Phén thing & phia

trude 65 kéo dai thing.

Phin cong & phia trude 64 kéo dai t6i dong co 14, chang han. Phan cong ¢ phia

trudge 64 duoc ndi vao dong co 14, chéng han.

Phén thiing & phia trude 65 kéo dai thing tir phn cong & phia trudc 64 t6i phan
cong 41. Phan thang & phia trudc 65 tiép xic phén cong & phia trudce 64. Phan thang &

phia trudc 65 tiép xtc phan cong 41.

Xem Fig. 21. Phin & phia trude 61 gbm phan cong & phia trudc 67 va phan
thang & phia trudc 68. Phan cong & phia trudc 67 dugc lam cong. Phéan thing & phia

trude 68 kéo dai thang.

Phin cong & phia trude 67 kéo dai téi dong co 14, ching han. Phan cong ¢ phia

trudge 67 duoc ndi vao dong co 14, chéng han.

Phan thing & phia trudc 68 kéo dai thdng tir phdn cong & phia trudc 67 t6i phan
cong 41. Phén thing & phia trude 68 tiép xic phén cong & phia trudce 67. Phan thing &
phia trude 68 tiép xtic phan cong 41.

(10) O phuong 4n nay, phan v6 81 kéo dai theo phuong theo chiéu doc X. Tuy
nhién, sang ché khong bi gidi han & két cAu nay. Phan v 81 c6 thé kéo dai theo huéng
1én - xudng Z. Theo cach khac, phan vo 81 c6 thé kéo dai theo phuong theo chiéu

ngang Y.
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Xem Fig. 17. Phin vé 81 kéo dai theo hudng lén - xudng Z trén hinh chiéu nhin
tlr phia bén cta phuong tién. Cu thé 13, truc tAm 83 ctia phan vo 81 kéo dai theo hudng
1én - xudng Z trén hinh chiéu nhin tir phia bén cua phuong tién. Truc tdm 83 gin
hudng 1én - xubng Z hon so véi phuong theo chiéu doc X trén hinh chiéu nhin tir phia
bén cua phuong tién. Vi dy, truc tm 83 gin nhu thing dimg trén hinh chiéu nhin tir

phia bén ctia phuong tién.

Xem Fig. 21. Phéan vo 81 kéo dai theo phuong theo chiéu ngang Y trén hinh
chiéu nhin tir du6i ciia phuong tién. Cu thé 13, truc tim 83 cta phan v6 81 kéo dai theo
phuong theo chiéu ngang Y trén hinh chiéu nhin tlr dudi cia phuong tién. Truc tam &3
ghn phuong theo chiéu ngang Y hon so véi phuong theo chiéu doc X trén hinh chiéu
nhin tir duéi ciia phuong tién. Truc tdm 83 vudng gbc v6i phuong theo chidu doc X
trén hinh chiéu nhin tir duéi cta phuong tién, chéng han. Truc tAm 83 gan nhu song
song v&i phuong theo chiéu ngang Y trén hinh chiéu nhin tir dudi clia phuong tién,

ching han.

(11) O phuong 4n nay, toan bd hé théng x4 30 dugc nam sang phai hon so voi
miit phing gitta phuong tién C. Tuy nhién, séng ché khong bi gi6i han 6 két ciu nay.
Toan bd hé théng xa 30 c6 thé duoc nam sang trdi hon so véi mat phing gifta phuong
tién C.

(12) O phuong 4n nay, hé théng xa 30 khong giao cét voi mit phang gitta
phuong tién C. Tuy nhién, sing ché khong bi gi6i han & két céu nay. He thng xa 30

c6 thé giao cat véi mat phing gitra phuong tién C.

Xem Fig. 21. Ong x4 thir nhit 31 giao c&t v6i mat phang gitta phuong tién C.
Ong x4 thtt nhit 31 gbém phan duge nam sang phai clia mat phing giita phuong tién C
va phan duogc nam sang trai cia mat phing gitta phuong tién C.

Toan bd phian mé rong 71 duoc ndm sang trai hon so v&i mat phang giita
phuong tién C. Phén mé rong 71 khodng giao c&t v6i mit phang gitta phuong tién C.

Phén v6 81 giao cit v&i mit phang giita phuong tién C. Phén vo 81 gdm phan
duoc ndm sang phai cia mat phing gitta phuong tién C va phan dugc nim sang trai

clia mit phang gitta phuong tién C.

Chét xtc tac 87 giao cit véi mit phang gita phuong tién C. Chét xuc tac 87
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gdm phan duoc nam sang phai cia mat phing gitta phuong tién C va phan dugc nim

sang trai cia mat phang gitta phuong tién C.

Heé thdng x4 30 giao cit v6i mit phéang gitta phuong tién C. Hé théng xa 30
gdm phén dugc nim sang phai clia mit phéng gifta phuong tién C va phan duge nim

sang trai cua mat phing gitra phuong tién C.

(13) O phuong 4n nay, hé théng x4 30 gdm phan thu nhé 91. Tuy nhién, sang
ché khong bi giéi han & két cAu nay. Vi du, hé théng xa 30 khong can gdm phan thu
nho 91.

Xem Fig. 17 va Fig. 18. Phdn v6 81 va bng xa thit hai 93 dwgc ndi khong qua
phan thu nhé 91. Ong x4 thtt hai 93 dugc ndi truc tiép vao phan vo 81.

Nhu dwoc md ta trén day, hé thdng xa 30 khong gdm phan thu nhé 91 & phuong
4n cai bién duroc minh hoa trén Fig. 17 va Fig. 18. Tuy nhién, sang ché khong bi gii
han & két cAu nay. O phwong 4n cai bién dugc minh hoa trén Fig. 17 va Fig. 18, hé
théng xa 30 ¢6 thé con gdm phan thu nho 91 duoc tao két cdu dé ndi phan vo 81 vao

6ng xa thir hai 93.

(14) & phuong 4n ndy, ngoai chat xuc tac 87, hé thong xa 30 c6 thé con gbm
chét xuc tac bd sung. Vi dy, chét xtic tac bd sung dugc sdp xép bén trong cua bd gidm
thanh 95. Khi x4 di qua chét xtc tdc bd sung trong bo giam thanh 95. Chét xuc tac bd
sung lam sach khi x4 trong bd giam thanh 95.

(15) O phuong 4n nay, hé thdng xa 30 c¢6 thé con gdm bo cim bién oxy & phia
sau. BO cam bién oxy & phia sau dugc nim & phia sau cua chét xtic tac 87 theo huéng
cta dong khi xa. BO cam bién oxy & phia sau phat hién ndng dd oxy cta khi x4 & phia

sau cua chat xuc tac 87.

Vi du, bo cam bién oxy O phia sau dugc gén vao phﬁn vé 81. Cu thé 13, bd cém
bién oxy & phia sau dugc lap tir bén ngoai cla phan vé 81 vao bén trong cla phan vo
81 qua phan vé 81. B cam bién oxy & phia sau dugc lap tir bén ngoai cla phén vo 81
vao trong khoang khong thir ba 82¢ qua phan v6 81. B cam bién oxy & phia sau phat
hién ndng d6 oxy ctia khi x4 & khoang khong thir ba 82c.

Theo céch khéc, bd cam bién oxy & phia sau duogc gan vao phén thu nho 91

hodc 6ng xa thit hai 93. B cam bién oxy & phia sau phat hién ndéng dd oxy ctia khi xa
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& phan thu nho 91 hodc dng xa tht hai 93.

(16) O phuong 4n nay, s6 luong ctia banh truge 12 1a mot. Tuy nhién, sang ché
khong bi gidi han & két cAu nay. S6 luong cia cic banh truée 12 ¢6 thé 1a hai. O
phuong an nay, sb luong ctia banh saus 18 1a mot. Sang ché khéng bi gi6i han & két
cAu nay. Sé luong clia céc banh sau 18 ¢6 thé 1a hai.

(17) Phuong én trén day va mdi phuong 4n trong sb cac phuong 4n cai bién
dugc mo ta & cac doan tir (1) dén (16) trén day c6 thé duoc thay ddi thém nita khi thich
hop bang cach thay thé hodc két hop cac két cdu cta ching véi céc két cAu cua cac

phuong 4n cai bién khac.
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Yéu ciu bao h
1. Hé théng x4 (30), bao gom:
ong x4 thir nhét (31) duoc ndi vao dong co (14);
phan mé rong (71) dugc nbi vao 6ng x4 thir nhét (31);
phan vo (81) duge ndi vao phé”m mo rong (71);
chét xuc tac (87) duoc sip xép bén trong cla phén vé (81);
éng xa tht hai (93) dugc ndi vao phan vé (81); va
bd giam thanh (95) duge ndi vao dng xa thit hai (93);
6ng xa thir nhét (31) gom:
phan cong (41), va
phén thing (51) kéo dai thing tir phan cong (41),
phan mé rong (71) gbm:
dAu & phia trude (71a) duoc ndi vao phan thang (51), va
d4u & phia sau (71b) duoc nbi vao phan vo (81),

phan mé rong (71) tao ra dudng dong (72) mé rong tir d4u & phia trudce (71a)
ctia phan m& rong (71) toi du & phia sau (71b) cua phan mé rong (71), va

phan thang (51) dugc lap tir bén ngoai clia phan mé& rong (71) vao trong bén
trong cua phan mé rong (71) qua d3u & phia trude (71a) cla phan mé& rong (71), va

kéo dai vé phia chét xic tac (87);

nhd vy phan cong (41) c6 truc tAm (43) di qua tdm cua dudng dong (42) &

phan cong (41),
phan cong (41) g6m:

phan cong trong (41c) dugc nam & vi tri vao phia trong hon so véi truc
tAm (43) ctia phan cong (41), c6 mit cit ngang hinh chit U, va kéo dai doc
theo truc tam (43) ctia phan cong (41), va

phan cong ngoai (41d) dugc nam & vi tri ra phia ngoai hon so véi truc

tam (43) cua phan cong (41), ¢ mit cat ngang hinh chit U, va kéo dai doc
) p C : C
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theo truc tAm (43) ctia phan cong (41), khéc biét & chd phan thang (51) gom:
phan thang trong (51c¢) lién tuc véi phan cong trong (41c), va
phan thing ngoai (51d) lién tuc véi phan cong ngoai (41d), va

6 dai (G) clia phan thing ngoai (51d) 16n hon so v&i do dai (Ge) cua phén
thing trong (51c¢).

2. Heé théng x4 (30) theo diém 1, trong d6 phan cong (41) duge lam cong theo goc (62)

bing 45 dd hoic 16n hon.
3. Hé thdng xa (30) theo diém 1 hoic 2, trong do:
phan thang (51) c6 dau & phia trude (51a) tiép xuc phan cong (41), va

khoang cach thtr nhat (J1) gifta dAu & phia trude (51a) cta phan thang (51) va
dAu & phia sau (71b) ciia phdn mé rong (71) nhd hon so v6i hai lan duong kinh (D2b)

ctia dau & phia sau (71b) ctia phan mé rong (71).
4. Hé thdng x4 (30) theo diém 3, trong d6:

chét xtc tac (87) c6 mit khi vao (87a) ma khi xa di vao chét xuc tac (87) qua

do, va

khoang cach thtr hai (J2) gifta du & phia trude (51a) clia phan thing (51) va
mit khi vao (87a) clia chit xtc tac (87) nhé hon so véi ba lan dudng kinh (D2b) cia

dAu & phia sau (71b) ctia phan mé rong (71).
5. Hé thdng x4 (30) theo diém bét k¥ trong sb cic diém tir 1 dén 4, trong do:

phan thang (51) gbm ving thir nhit (54) dugc ndm & vi tri bén ngoai cta phén

mao rong (71), va

do dai (G1) cua vung thir nhét (54) nhé hon so vé6i dudng kinh (D2b) clia dau &
phia sau (71b) cua phan m& rong (71).

6. Hé théng x4 (30) theo diém 5, trong d6:

phin thing (51) ¢6 viing tht hai (56) duoc ndm & vi tri bén trong cta phan mo

rong (71),
ving th hai (56) gdm mit ngoai (57),

phan mé& rong (71) gbdm mit trong (74), va
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it nhit mot phan cia mat ngoai (57) ctia ving thir hai (56) tach roi véi mét trong

(74) ctia phan mé& rong (71).

7. Hé théng xa (30) theo diém bt ky trong s& cac diém tir 1 dén 6, trong d6 khoang
cach tach biét (K) gitta phan thing (51) va chit xic tac (87) 16n hon so v6i dudng kinh
(D2b) ca dau & phia sau (71b) cia phin mé rong (71).

8. Hé théng xa (30) theo diém bt ky trong sd cac diém tir 1 dén 7, trong d6:
phan thang (51) ¢6 dau & phia sau (51b), va

dau & phia sau (51b) cua phan thang (51) duoc nim bén trong ctia phan mo

rong (71) va ho vao phan mé rong (71).
9. Hé théng x4 (30) theo diém 8, trong do:

phin thing (51) ¢6 truc tam (53) di qua tAm ciia duong dong (52) & phan thang
(51), va

dAu & phia sau (51b) ctia phan thang (51) dugc lam nghiéng so véi truc tdm (53)

ctia phan thang (51).
10. Hé thdng x4 (30) theo diém 8, trong d6:

phin thing (51) ¢6 truc tAm (53) di qua tAm cta dudng dong (52) & phan thang
(51), va

dAu & phia sau (51b) cia phdn thing (51) vudng goc véi truc tAm (53) clia phan
thang (51).

11. Hé théng xa (30) theo diém bét ky trong s4 cac didm tir 1 dén 10, bao gdbm bd cam

bién oxy & phia trude (97) dugce gin vao hoic phan mo rong (71) hodc ph?m vo6 (81).
12. Hé théng xa (30) theo diém diém bét k¥ trong s6 cac diém tir 1 dén 11, trong do:

phan thing trong (51c) gbm ving thir hai bén trong (56¢) duoc nim & vi tri bén

trong ctia phan mé rong (71),

phan thing ngoai (51d) gdm ving thtr hai bén ngoai (56d) duge ndm & vi trf bén

trong ctia phan md rong (71), va

d6 dai (G2) cua ving thit hai bén ngoai (56d) 16n hon so véi do dai (G2c¢) cua
vung thir hai bén trong (56c¢).
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13. Hé thdng x4 (30) theo diém 12, bao gdm:
bd cam bién oxy & phia trudc (97) duoc gin vao phan mo rong (71); trong do:
phan mé rong (71) gom:

phan mé rong trong (71c¢) duge nam & vi tri ra phia ngoai ctia ving thu

hai bén trong (56¢), va

phin m& rong ngoai (71d) dugce nam & vi tri ra phia ngoai ctia viing tht

hai bén ngoai (56d), va

bd cam bién oxy & phia trude (97) duge Jap tir bén ngoai clia phin mé& rong (71)

vao bén trong clia phan mé rong (71) qua phan m& rong trong (71c).

14. Phuong tién giao théng kidu ngdi chan dé hai bén (1, 101, 111, 121), bao gdm hé
théng x4 (30) theo diém bAt ky trong sb cac diém tir 1 dén 13.
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