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(57) Sang ché d& cap toi may dién quay kiéu tir tro dong bo bao gdom tryc va 161 roto. Tryc
nay quay quanh tryc tdm quay. Loi réto duoc ¢ dinh vao truc, va bao gém bén lop phan
rong co dang 16i vé phia trong theo hudng kinh dugc tao ra cho ting cyc ¢ mat cit ngang,
va bao gom cac phan cau noi gitra cac phan rong twong tmg va mit theo chu vi ngoai cua
no. Tlep theo, & mo1 cuc, khi tdm theo chleu chu vi la tam cyc, ca hai dau theo chiéu chu vi
1a dau cyc, va cac phan cau ndi 12 phan cau ndi 16p thi nhat, phan cau ndi 16p th hai, phan
cau nbi 16p thtr ba, va phén cau ndi 16p thtr tu theo thar ty tir tdm cuc vé phia mdi déu cuc,
d6 rong theo chu vi giita phan cau ndi 16p thir hai va phén cau ndi 16p tht ba dugc thiét 1ap
sao cho 16n hon d6 rong theo chu vi gila phan cau ndi 16p thi nhat va phan cau nbi 16p thi
hai va do rong theo chu vi giira phan cau ndi 16p thir ba va phan cau ndi 16p thi tu.
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Linh vue ky thuat dwoc dé cip
[0001] -
N6i chung, sang ché d& cap t6i may dién quay kidu tir trg dong bo.
Tinh trang kj thuit ciia sang ché
[0002]

May dién quay kiéu tir tré' d6ng by bao gdm rdto va stato. Roto ¢6 truc dugc
do quay duogc va kéo dai theo hudng truc véi truc tdm quay lam tam, va 161 roto duge
1ap bén ngoai va cb dinh vao truc. Stato dwoc bd tri sao cho c6 khoang cach véi 13i
1oto va bao quanh chu vi ngoai cuia 15i réto nay. Stato bao gdm 15i stato c6 nhidu ring
duoc bd tri c6 khoang cach theo chiéu chu vi va bao gdm céc ddy quéan phan tmg nhiéu

pha nhiéu cuc 1an lwot duge quin quanh cac ring.
[0003]

Cac phan rdng duoc tao ra sao cho nam thang hang theo hudng kinh d6i véi
timg cuc & 18i réto. Ting phan rdng duogc tao ra sao cho ¢ dang cong vé phia trong
theo huéng kinh sao cho tAm cuc ciia né duoc dinh vi & vi tri xa nhit bén trong theo
huéng kinh & di theo dong tir thong dugc tao ra khi cac diy quin phan ting dugc cip
dién trong nhiéu trudng hop.

Khi cac phan réng dugc tao ra theo cach nay, hudng theo d6 tir thong dé dang
chay qua va huéng theo d6 tir thong khong dé dang chay qua duoc tao ra & 15i roto.
V6i két cau nhu vay, may dién quay kiéu tir trg dong bd quay truc bang cach s dung

luc tir tré dugc tao ra boi cac phﬁn réng.
[0004]

Bat ngo 1a, cac khe dugc tao ra gilta cac rang cua 10i stato la cac vi tri ma tir

thong khong dé dang chay trong d6. Do d6, mét d6 tir thong thay dbi nhanh chéng giita
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cac rang va cac khe nay (sau day, sy thay d6i nhanh chéng vé mat do tir thdng duoc
goi 1a cac bat thuong vé tir tinh cta stato). Mt khac, 13i roto ciing c6 cic phan trong
d6 mat do tir théng thay dbi nhanh chéng do cac phan rdng dugce tao ra dé gay ra luc tir
trd (sau day, sy thay dbi nhanh chong vé mat do tur thong duoc goi 1a cac bat thuong
vé tr tinh cua roto). Vi vy, su gon sdng momen dugc tao ra bdi sy tuong tac gifta cac
bat thuomg vé tir tinh ciia stato va cac bét thudng vé tir tinh ctia réto. Ngoai ra, c6 kha
ning 13 sy gon séng momen s& ting khi cac bat thuong vé tir tinh cua 151 stato va cac

bét thudng vé tir tinh ciia 18i roto cong hudng.
Danh muc tai liéu trich dan

Tai liéu sang ché

[0005]

Tai liéu sang ché 1

Don yéu cau cap bang doc quyen sang ché Nhat Ban chua xét nghiém, s6 cong

bd lan tht nhat 2014-193076
Tai liéu sang ché 2
Bang doc quyén sang ché Nhat Ban s 5866074
Ban chit k¥ thuit ciia sang ché
Vén @& k¥ thuat
[0006]

Muc dich cta sang ché l1a dé xuat may dién quay kiéu tir tro¢ dong b c6 kha

nang lam gidm sy gon song momen.
Giai phap dé giai quyét van dé
[0007]
Séang ché dé cap toi may dién quay kiéu tir tré déng by bao gdm truc va 15i
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roto. Truc nay quay quanh tryc tdm quay. Loi rdto dugc c¢d dinh vao truc, va bao gém
bdn 16p phan rdng c6 dang 16i vé phia trong theo hudng kinh duge tao ra cho ting cuc
& mit cét ngang, va bao gdm cac phan cau ndi giita cac phan rdng tuong tmg va mit
theo chu vi ngoai ciia nd. Do d6, & mdi cuc, khi tm theo chiéu chu vi 14 tim cuc, cé
hai d4u theo chiéu chu vi 14 ddu cyc, va cac phan cdu ndi 1a phin ciu ndi 16p thir nhét,
phdn ciu ndi 16p thir hai, phan cdu ndi 16p thir ba, va phan cau nbi 16p thir tr theo thir
tw tir tAm cwc vé phia mdi ddu cuc, d6 rong theo chu vi giita phan cau ndi 16p thir hai
va phan céu ndi 16p thir ba duoc thiét 1ap sao cho 16n hon d6 rong theo chu vi giita
phan ciu ndi 16p thir nhat va phan ciu ndi 16p thir hai va d6 rong theo chu vi giita phan

cau ndi 16p thir ba va phan ciu ndi 16p thi tr.
M0 ta vén tit cac hinh vé
[0008]

Fig.1 la hinh v& két cdu so lugc thé hién bom thiy luc theo mdt phwong an cua

sang che.

Fig.2 1a hinh v& mit cat ngang vudng goc véi truc quay thé hién mot phan két

c4u ctia may dién quay theo phwong an néu trén.
Fig.3 14 hinh v& phong to thé hién phan A trén Fig.2.

Fig.4 13 hinh v& giai thich thé hién hinh dang ca hai phan dau theo chiéu doc

clia tirng phéan rdng theo phuong 4n néu trén.

Fig.5 la dd thi thé hién sy thay d6i vé mirc d6 dé dang khi tir thong di qua 16

roto theo phuong én néu trén.

Fig.6 1a dd thi trong d6 céc su thay ddi vé mirc d9 dé dang khi tir thong di qua

131 stato va 151 r6to theo phuong an néu trén dugc so sanh.

Fig.7 1a @6 thi trong d6 cac sy thay d6i vé momen cta may dién quay theo
phuong &n néu trén dugce so sanh gilra truong hop trong d6 cac do rong theo chu vi

gitta cdc phan cau noi & cac khoang cach bang nhau va truong hop trong dé cac dod
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rong theo chu vi gitta cic phﬁn cAu ndi duge thiét 1ap theo cac 49 rdng dinh trude.
MO ta chi tiét sang ché
[0009]

Sau day, may dién quay kiéu tir tr& ddng bo theo mot phuong an s& duge mo ta

cO dua vao cac hinh vé kém theo.
[0010]

Fig.1 13 hinh v& két cdu so luge vé bom thiy luc 100 trong d6 may dién quay

kiéu tir tr& ddng bod (sau day don gian goi 1a may dién quay) 1 dwoc két hop.

Nhu duoc thé hién trén Fig.1, bom thiy luc 100 duoc cAu tao boi cum bom 2
va méay dién quay 1 ddn dong cum bom 2. Trong cum bom 2, thin chinh cua bom
(khong dwoc thé hién trén hinh v&) dwoc chira trong vo bom 3 ¢6 dic tinh khong tham
nuédc. Luc din dong ctia may dién quay 1 duoc truyén dén than chinh cia bom. Khi

than chinh ctia bom dugc dan dong, chét 16ng duoc hat vao hodc xa ra khoi vo bom 3.
[0011]

Mit khac, may dién quay 1 dugc cAu tao bai vo moto 4, va stato 6 va rdto 7
ma s€ dugc mod ta dudi day va dugce chira trong vo mdto 4. Vo moéto 4 va vo bom 3
dugc ndi voi nhau bﬁng cach st dung, vi dy, cac bu long hodc chi tiét tuong tu sao cho
c6 thé dam bao dic tinh khong thdm nude. Hop cap dién 5 dé cap dong dién cho stato

6 dwogc bd tri trong vo moto 4.
[0012]

Fig.2 1 hinh v& mit cit ngang vudng goc vdi truc quay 12 thé hién mot phan
két céu clia may dién quay 1. Ngoai ra, trén Fig.2, hinh quat mot phan tu hinh tron ciia
méy dién quay 1, nghia 14, chi ving goc theo chu vi mot phan tu hinh tron dugc thé

hién.

Nhu duogc thé hién trén Fig.2, may dién quay 1 co stato gan nhu hinh tru 6 va
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16to 7 & phia trong theo hudng kinh cua stato 6 va dugc lam thich img sao cho c6 thé
quay dugc so véi stato 6. Hon nifa, stato 6 va roto 7 dugc b tri & trang thai trong d6
céc truc tAm cta ching dugc dinh vi trén truc tim chung. Sau day, truc tim chung s€
duogc goi 1a truc tAm (truc tAm quay) O, hudng vudng goc voi truc tim s€ duge goi la

huéng kinh, va chidu quay quanh truc tim O s& dugc goi 1a chiéu chu vi.
[0013]

Stato 6 co 101 stato gﬁn nhu hinh tru 8. Loi stato 8 nay c6 thé duoc tao ra bﬁng
cach ghép 16p nhidu 14 thép dién tir hodic bing cach dic ép bdt tir tinh mém. Trén mit
theo chu vi trong cua 151 stato 8, nhiéu ring 9 ma nhd vé phia tryc tim O va duoc bd
tri & cac khoang cach bang nhau theo chidu chu vi s& duoc dic 1ién khéi. Vi du, theo

phuong 4n nay, sb rang 9 dugc thiét 1ap 1a “36”.
[0014]

Céc rang 9 dugc tao ra sao cho ¢6 mit cit ngang gan nhu hinh chit T doc theo
huéng kinh. Céc khe 10 va céc ring 9 duge tao ra & cac khoang cach bang nhau theo
chiu chu vi sao cho mot khe 10 dugc bd tri giita cic rang lién ké 9. S6 khe 10 ciing

béng ) rang 9. Nghia 14, vi duy, theo phuwong 4n nay, s6 khe 10 dugc thiét lap 1a “36”.

Nho cac khe 10 nay, cac day quan phan tmg 11 duoc quén quanh timg ring 9.
Céc diy quin phéan tmg 11 dwgc quan quanh timg ring 9 trén vat cach dién hodc mang

cach dién.
[0015]

Roto 7 ¢6 truc quay 12 kéo dai doc theo truc tim O va 18i réto gan nhu dang

cdt 13 duoc 1ap bén ngoai va duge ¢ dinh vio truc quay 12.

L&i rdto 13 ¢6 thé duge tao ra bang cach ghép 16p nhidu 14 thép dién tir hodc
bang cach duc ép bot tir tinh mém. Pudng kinh ngoai cta 13i réto 13 duge thiét 1ap sao
cho khe hé khong khi dinh trude G duoc tao ra gitta timg rang 9 va 18i réto 13 ddi dién
v&i nhau theo hudng kinh.
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Ngoai ra, 16 xuyén 14 xuyén doc theo truc tim O duoc tao ra ¢ tdm theo
huéng kinh cta 161 réto 13. Truc quay 12 dugc 1ip ép hoic lap kiéu tuong tu vao 16

xuyén 14, va nh¢ d6 truc quay 12 va 161 roto 13 ¢ thé quay lién khoi.
[0016]

Hon nita, bdn 16p phan rdng (cac 16p chin tir thong) 15, 16, 17, va 18 (phan
rdng thir nhét 15, phan rdng th hai 16, phan rdng thir ba 17, va phén rdng thir tu 18)
duoc tao ra sao cho ndm thang hang theo huéng kinh trong ting ving goc theo chu vi
mot phé‘m tu hinh tron cua 161 r6to 13. Nghia la, phﬁn rSng tht nhit 15 dugc tao ra &
phia xa nhat theo huéng kinh (vi tri xa nhét tinh tir truc quay 12), va phén rong thir hai
16, phan rdng thir ba 17, va phin rdng thit tw 18 dwoc tao ra sao cho nam thang hang
theo thi ty ndy tir phin rdng thir nhat 15 vé phia trong theo huéng kinh. Vi vay, phan
rdng tht tw 18 duge bd tri & phia trong cing theo huéng kinh (vi tri gan nhét véi tryc

quay 12).
[0017]

Ngoai ra, timg phan rdng 15 dén 18 duoc tao ra sao cho di theo dong tir thong
duoc tao ra khi cac day quin phan tmg 11 duoc cap dién. Nghia 14, timg phan rdng 15
dén 18 dugc tao ra sao cho ¢ dang cong dé cho tdm cua no theo chiéu chu vi duoc
dinh vi xa nhit bén trong theo hudng kinh (sao cho c¢6 dang 16i vé phia trong theo
hudng kinh). Nho vay, hudng theo d6 tir thong dé dang chay qua va hudng theo do tir

thong khong dé dang chay qua duoc tao ra & 13i roto 13.
[0018]

O day, theo phuong 4n ndy, huwéng theo d6 tir thong dé dang chay qua duoc goi
1 truc q. Ngoai ra, huéng theo hudng kinh vudng goc vé dién va tir véi truc q duge
goi 14 truc d. Nghia 13, ting phin rdng 15 dén 18 tao ra ciu tric nhiéu 16p theo huéng
kinh theo truc d.

Cu thé hon, lién quan t6i huéng truc q trong 15i roto 13, hudng theo d6 dong
tir théng khong bi gian doan boi tirng phan rdng 15 dén 18 dwoc goi 1a truc q. Nghia 13,
thé tr tinh duong (vi du, cuc Bic ctia mdt nam chAm dang duoc dua lai gén) dugc quy
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dinh & vi tri gbc theo chu vi tuy ¥ trén mat theo chu vi ngoai 13a cuia 161 réto 13. Ngoai
ra, thé tir tinh 4m (vi dy, cuc Nam ctia mdt nam cham dang dugc dua lai gan) dugc
quy dinh & mot vi tri géc theo chu vi tuy y khac dugce dich chuyén béi mot cuc (goc co
hoc bang 90 d6 theo phuong 4n ndy) so véi thé tir tinh duong. Tiép d6, khi cac vi tri
cua thé tir tinh duong va thé tir tinh 4m nhu vay dwgc dich chuyén theo chiéu chu vi,
huéng tir truc tm O vé phia mot vi trf tuy ¥ khi phan 16n dong tir thong chay qua dugc
x4c dinh 13 truc q. Nhu vay, chiéu doc cta timng phan réng 15 dén 18 14 truc q.

[0019]

Mat khac, huéng theo d6 dong tir thong bi gian doan béi ting phan rdng 15
dén 18, nghia 1a hudng vudng goc vé tir tinh véi truc q, dugc goi la truc d. Theo
phuong 4n ndy, hudng song song véi huéng theo d6 hai phan 15i roto, dugc tach thanh
ving k& sat truc tim O va ving & cach xa truc tim O nhd timg phan rong 15 dén 18,
d6i dién v6i nhau 1a truc d. Ngoai ra, khi cac phﬁn rong 15 dén 18 duoc tao ra theo
nhiéu 16p (bén 16p theo phwong 4n ndy), hudng theo d6 cac 16p nay chong nhau 14 truc
d. Theo phuong 4n nay, truc d khong bi giéi han 13 vudng géc vé dién va tir véi truc q
va c6 thé giao véi truc q véi do rong goc nhat dinh (vi du, gbc co hoc béng khoang 10

d9) so v&i goc vudng.
[0020]

Nhu da dugc mo ta trén day, 161 roto 13 dugce tao ra sao cho co bbn cuc, va
bdn 16p cta cac phﬁn rong 15, 16, 17, va 18 duoc tao ra cho timg cuc (ving goc theo
chu vi mot phan tu hinh tron cua 15 réto 13). Nhu vay, mot cuc 1a ving giita cac truc

g.

Trong phﬁn md ta sau day, truc d s€ dugc goi la tdm cuc Cl1, va truc q (ca hai
dAu theo chiéu chu vi ciia ving goc theo chu vi mdt phan tu hinh tron) s& dwoc goi 14
diu cuc El trong mot sb truong hop. Nghia 13, ting phan rdng 15 dén 18 dugc tao ra
sao cho c6 dang cong vé phia trong theo huéng kinh sao cho tim cuc C1 trén d6 duge

dinh vi & vi tri xa nhat bén trong theo huéng kinh.

[0021]



41377

Ngoai ra, timg phan rdng 15 dén 18 dugc tao ra sao cho c6 dang cong sao cho
hai ddu cta n6 theo chidu doc duoge dinh vi & gan mit theo chu vi ngoai 13a cia 151
roto 13 khi quan sét theo hudng truc tdm O. Sau do, tung phén rdng 15 dén 18 duoc
tao ra dé di theo truc q khi mot vi tri trén d6 dén gan ca hai du theo chiéu doc va
vudng goc v6i truc d khi mot vi tri trén do dén gan tm theo chiéu doc. Ngoai ra, timg
phin rdng 15 dén 18 duoc tao ra sao cho ¢ dién tich 15 hé 16m dan theo thi tw tir phan

rong thir nhat 15.
[0022]
Fig.3 12 hinh v& phong to thé hién phan A trén Fig.2.

Nhu duoc thé hién trén Fig.3, cac phan cau ndi 21, 22, 23, v 24 (phan cau ndi
thi nhat 21, phan cau ndi thir hai 22, phan cau ni thir ba 23, va phan ciu ndi thi tw
24) 1an luot dugce tao ra giita hai dAu theo chidu chu vi ciia cac phan rdng 15 dén 18 va
mit theo chu vi ngoai 13a cta 18i roto 13. Cu thé 13, cic phan ciu ndi 21 dén 24 1a cac
phén cAu ndi dugc tao ra & phia phan chu vi ngoai cta 13i roto 13 & timg phén rdng 15
dén 18 trong pham vi ma trong d6 d¢ day cua chung thay d6i nhanh chong. Ngoai ra,
thuat ngir d6 day dung dé chi do day theo huéng phap tuyén ctia mit theo chu vi ngoai

13a cua 161 r6to 13.
[0023]
Ngoai ra, cac phan ciu ndi 21 dén 24 s& duge mo ta chi tiét dudi day.

Khi md ta chi tiét cac phan ciu ndi 21 dén 24, trudce tién, hinh dang cua hai
déu theo chiéu doc cua cac phan rong 15 dén 18 s& dugc md ta chi tiet cd dua vao

Fig.3 va Fig 4.

Fig.4 1a hinh v& giai thich thé hién hinh dang ca hai phan du theo chiéu doc

cta cac phan rdng 15 dén 18.

Vi két cau co ban cua cic hinh dang cta hai phan dau theo chiu doc cua cac
phan rdng 15 dén 18 twong ung 1a giong nhau, nén chi mot trong s6 cac phan rong s&

duge mo ta theo cac sb chi dan 15 dén 18 duoc ky hiéu trén Fig.4.
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[0024]

Nhu dugce thé hién trén Fig.3 va Fig.4, timg phan rdng 15 dén 18 duoc tao ra
sao cho di theo dong tr thong duoc tao ra khi cac day quin phan dng 11 dugc cap
dién. Do d6, hai mit trong 15a, 15b, 16a, 16b, 17a, 17b, 18a, va 18b ddi dién nhau
theo chiéu canh ngén cua cac phan rdng 15 dén 18 khong duoc tao ra boi mot ban kinh

cong, ma ching 1& mot tap hop duong cong cd cac ban kinh cong.
[0025]

O day, mic du cdc mit trong 15a dén 18b cua cac phﬁn rong 15 dén 18 duogc
tao ra sao cho c6 dang cong dé hau hét cac phan tAm cla ching c6 dang 16i vé phia
trong theo hudéng kinh, cac mat cong ra ngoai 15¢, 16c, 17¢ va 18c ma duoc tao ra sao
cho ¢ dang cong 16i vé phia ngoai theo huéng kinh dugc tao ra & hai dau theo chiéu
doc cua cac mit trong 15a, 16a, 17a, va 18a & phia dbi dién véi truc quay 12 trong s6
cac mit trong 15a dén 18b cua cic phan rdng 15 dén 18. Nghia 13, cac phan rdng 15
dén 18 1an lugt ¢6 cac diém udn P11, P21, P31, va P41 & cac phén ndi gitta cac mat

trong 15a, 16a, 17a, va 18a va cac mit cong ra ngoai 15¢, 16c, 17¢c, va 18c.
[0026]

Mt khac, cac mit c6 dang hinh cung nho 15d, 16d, 17d, va 18d ma ¢ do ban
kinh cong cta chiing giam nhanh chéng dugc tao ra & hai d4u theo chiéu doc ctia cac
mit trong 15b, 16b, 17b, va 18b & phia truc quay 12 trong sb cac mit trong 15a dén
18b cua cac phan réng 15 dén 18. Nghia 13, cac phdn rdng 15 dén 18 1an lugt c6 céc
diém thay d6i @6 cong P12, P22, P32, va P42 & cac phén nbi giita cic mit trong 15b,
16b, 17b, va 18b va cidc mit c6 dang hinh cung nho 15d, 16d, 17d, va 18d.

Tiép theo, cic phan cau néi 21 dén 24 lan luot 14 cac phan c6 @ day vé phia
phan chu vi ngoai cta 15i rdto 13 & timg phén rdng 15 dén 18 giita cic diém udn P11,

P21, P31, va P41 va cac diém thay ddi d9 cong P12, P22, P32, va P42.
[0027]
O day,
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(1) @6 rong theo chu vi (d6 dai theo chu vi) W2 gitta phin ciu ndi thir hai 22
va phﬁn cAu nbi thir ba 23 dugce thiét 1ap sao cho 16n hon d9 rong theo chu vi (46 dai
theo chu vi) W1 giita phin cdu ndi thir nhét 21 va phin cu ndi thir hai 22 va do rong
theo chu vi (d6 dai theo chu vi) W3 giita phan ciu ndi thir ba 23 va phan cau ndi thir tw

24 (sau day duoc goi 1a didu kién 1).

Ngoai ra, vi toan b cac phﬁn rong 15 dén 18 duoc tao ra sao cho cd dang cong
161 vé& phia trong theo hudng kinh, khi cac d6 rong theo chu vi W1 dén W3 giita cac
phﬁn rong 21 dén 24 dugc thiét lap theo diéu kién (1) nhu md ta & trén, ching dugc
thiét 1ap nhu sau.

(2) Nghia la, ¢ rong W5 gitta phan rdng thir hai 16 va phan rdng th ba 17
duoc thiét 1ap sao cho 16n hon do rong W4 giita phan rdng thw nhat 15 va phan rdng
thir hai 16 va d rong W6 gifra phan rbng thir ba 17 va phan rong thit tu 18 (sau day
duoc goi la diéu kién 2). Hon nita, mdi lién hé giita cac kich thudce ctua d6 rong W4
dén W6 gifra cac phan rdng 15 dén 18 ciing 4p dung cho phén tiy ¥ bat ky khi thiét 1ap

mdi lién hé giita cic kich thude cua d6 rong.
[0028]

O day, vi tri tao hinh cyu thé cua cac phan rong 15 dén 18 dé thiét 1ap cac do

rong W1 dén W6 nhu trong diéu kién (1) va (2) nhu dugc mod ta & trén s& dugc mo ta.

Nghia 13, nhu dugc thé hién boi dudng hai chim gach ngang trén Fig.3, khi
céc phin rdng 15 dén 18 duge bé tri sao cho cac do rong theo chu vi W1 dén W3 giita
cac phan cau néi 21 dén 24 & cac khoang cach bang nhau, dugc gia thiét rang vi tri ctia
cac phan cu ndi 21 dén 24 lan luot 12 vi tri phan ciu néi quy chiéu thi nhat 21K, vi tri
phén céu nbi quy chiéu tht hai 22K, vi tri phn ciu néi quy chiéu thir ba 23K, va vi tri
phan ciu ndi quy chiéu thtr tu 24K. Do d6, phan ciu nbi thir nhét 21 va phan cau ndi
thir tw 24 dugc 1in lugt bd trf & cung vi tri nhw vi tri phan cau ndi quy chiéu thi nhat

21K va vi tri phin cdu ndi quy chiéu thi tw 24K twong ng.
[0029]

Nguoc lai, phin ciu nbi thir hai 22 dugc b tri & vi tri di chuyén tir vi tri phan
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ciu ndi quy chiéu 22K v& phia vi tri phin ciu ndi quy chiéu thir nhat 21K (phan cau
ndi thtr nhit 21) (xem miii tén Y1 trén Fig.3). Tuong tu, phin ciu ndi thi ba 23 dugc
bd tri & vi trf di chuyén tir vi trf phdn cAu ndi quy chiéu thi ba 23K vé phia vi tri phan

ciu ndi quy chibu thtr tu 24K (phan cdu nbi thir tw 24) (xem miii tén Y2 trén Fig.3).

Do d6, do rong theo chu vi W1 dén W3 giita céc phin cdu ndi 21 dén 24 c6 thé
duoc thiét 14p nhu & didu kién (1) nhu md ta & trén. Két qua 13, 6 rong W4 dén W6
gitta cdc phin rdng 15 dén 18 c6 thé dugc thiét 1ap nhu & diéu kién (2) nhu mo ta &

trén.
[0030]
Tri s6 t&i wu khi didu kién (1) nhw vy dugc théa man s& duge mo ta dudi day.

Nghia 13, khi goc gitra dwong théng thi nhét L1 di qua tryc tm O va diém ubn
P11 cta phdn cdu ndi thir nhét 21 (phin rdng thi nhét 15) va ddu cuc E1 12 01, géc
gitta dudng théng thir hai L2 di qua truc tim O va diém thay ddi d6 cong P12 cia phin
cAu ndi thi nhit 21 (phin rdng th nhit 15) va dau cyc E1 12 62, géc gitta dudng thing
thi ba L3 di qua truc tim O va diém ubn P21 ciia phén cu néi thit hai 22 (phin rdng
thit hai 16) va dhu cuc E1 14 03, géc gitta dudmg thing tht tw L4 di qua true tAm O va
diém thay @i d6 cong P22 ctia phan cdu ndi thir hai 22 (phin rdng thir hai 16) va ddu
cuc El 13 04, goc gitta dudong thing thr nim LS5 di qua truc tim O va diém udn P31
ctia phin cAu néi thir ba 23 (phin rdng thi ba 17) va ddu cuc E1 1 05, goc gitta dudng
thing tht sau L6 di qua truc tdm O va diém thay dbi d6 cong P32 ciia phin ciu ndi thix
ba 23 (phén rdng thir ba 17) va diu cuc E1 13 06, goc gitta dudng thing thi bay L7 di
qua truc tdm O va diém ubn P41 clia phan cu nbi thir tr 24 (phén réng thi tu 18) va
dau cye E1 1a 07, va gbc giita duong thing thir tim L8 di qua truc tm O va diém thay
db1 d6 cong P42 ciia phin cu ndi thi tu (phan rdng thtr trr 18) va déu cuc El 12 68, thi
cac goc 01 dén 08 duoc thiét 1ap dé théa mén

101 =36,6°, 62 =31°, 03 =23,3°, 04 = 20°, 65 = 12,8°, 66 = 9,4°, 67 = 5,5°, 08
=320 (1)

[0031]
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Tiép theo, su twong tac giita 151 roto 13 ¢ cac goc 01 dén 08 duoc thiét lap
theo biéu thirc (1) trén day va 18i stato 8 ¢6 sé rang 9 va s& khe 10 duogc thiét 1ap bing

“36 s& dugc md ta dua vao Fig.5 va Fig.6.

Fig.5 1a @b thi thé hién su thay d6i vé mirc d§ d€ dang khi tir thong di qua 15i
rdto 13 khi truc thang dimg thé hién mirc 46 dé dang khi tir thong di qua 15 roto 13 va

truc nim ngang thé hién vi tri clia 15i roto 13 (goc quay [do]).

Nhu dwoe thé hién trén Fig.5, ¢ thé xac nhén ring, khi cac phan rdng 15 dén
18 duogc tao ra, mirc d6 dé dang khi tir thong di qua thay déi tir tAm cuc C1 (vi tri c6
g6c quay bing 0°) dén dau cuc E1 (vi tri ¢6 goc quay bing 45°) ciia 18i roto 13. O day,
vi cac phan réng 15 dén 18 1an luot dugc tao ra & cac vi tri twong Gng vai cac phan céu
ndi 21 dén 24, nén tir thong khong dé dang di qua cac vi tri tuong ng voi cac phéan

ciundi 21 dén 24.
[0032]

Fig.6 1a @b thi trong d6 sy thay ddi vé mirc 9 dé dang khi tir thong di qua 15i
stato 8 va 18i roto 13 duge so sanh khi truc thing dimg thé hién mic do dé dang khi tir
thong di qua 161 stato 8 va 151 r6to 13 va truc ndm ngang thé hién vi tri cta 15i stato 8
va 13i roto 13 (goc quay [d9]). Ngoai ra, trén Fig.6, cic thay d6i vé mic d6 dé dang
khi tir thong di qua dugc thé hién & dang don gian hoa 1a song hinh chit nhat sao cho

viéc md ta c6 thé dugc hicu dé dang hon.

Nhu duge thé hién trén Fig.6, vi phan tuong tmg v6i mdi khe 10 1a khong gian
trong 161 stato 8, nén tir thong khong dé dang di qua do. Khi diéu nay duoc so sanh
bing cach chdng dd thi sy thay dbi vé& mic do d€ dang khi tir thong di qua 151 stato 8
(duoc thé hién bing dudng nét dirt trén Fig.6) va d thi sy thay ddi vé mirc do d& dang
khi tir thong di qua 15i roto 13 (dwge thé hién bing dudng nét lién trén Fig.6), c6 thé
x4c nhan rang gan nhu khong c6 phin ndo ma tir thong khong dé dang di qua do, nghia

14 gén nhu khong c6 phan ndo ma mirc d9 dé dang khi tir thong di qua do bang "0".
[0033]

O day, nhu m6 ta & trén, sy gon song mémen dugce tao ra bodi sy twong tac gitta
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céc bit thuong vé tir tinh clia stato 6 va cac bat thudng vé tir tinh cta roto 7. Nghia 13,
trén Fig.6, vi s6 cac phan trong d6 muc do dé dang khi tir thong di qua d6 bang “0” tré
nén 16n hon, nén sb 1dn ma sy thay d6i nhanh chéng vé mat do tir thong xdy ra ting
1én, va do d6 su gon séng momen cd xu hudng ting 1én. Do d6, sy gon séng moémen
c¢6 thé dugc lam giam & 161 roto 13 theo phuong an nay trong do gan nhu khong co

phin nao ma mirc d6 dé dang khi tir thong di qua d6 bang “0”.
[0034]

Fig.7 thé hién su thay ddi vé momen cua may dién quay 1 khi tryc thang dimg
thé hién mdémen va truc nim ngang thé hién goc dién cua roto 7, va so sanh truong hop
trong d6 cac d¢ rong theo chu vi W1 dén W3 giira cac phan ciu ni 21 dén 24 & cac
khoang cach bang nhau va trudng hop trong d6 cac do rong theo chu vi W1 dén W3

giita cac phin cAu ndi 21 dén 24 dugc thiét lap dé thoa mén biéu thire (1) trén day.

Nhu duoc thé hién trén Fig.7, khi cac d0 rong theo chu vi W1 dén W3 gitra cac
phan cu ndi 21 dén 24 dugc thiét 1ap dé thoa man biéu thirc (1) trén ddy, c6 thé xac
nhan ring sy thay d6i vé momen (sy gon séng mdmen) duge lam giam so v6i trudng
hop trong d6 cac d9 rong theo chu vi W1 dén W3 gitra cac phan cau ndi 21 dén 24 &

cac khoang cach bang nhau.
[0035]

Theo cach nay, trong phuong an dugc mo ta ¢ trén, d6 rong theo chu vi W1
dén W3 gifra cac ph'?m cAu ndi 21 dén 24 duoc thiét lap dé thoa man diéu kién 1 nhu
mo ta & trén. Ngoai ra, d¢ rong W4 dén W6 giita cac phan rdng 15 dén 18 duoc thiét
lap dé thoa mén diéu kién 2 nhu mod ta & trén. Do d0, su gon sdng momen ¢o thé dugc
lam giam ma khéng gy ra sy giam dac tinh momen ctia may dién quay 1 va ning suét

cua may dién quay 1 c6 thé duoc cai thién.
[0036]

Sau d6, dé cac do rong W1 dén W6 thoa mén diéu kién (1) va (2) nhu mo ti &
trén, phan ciu ndi thir nht 21 va phin ciu ndi thir tw 24 duge lan lugt bd tri & cing vi
trf nhu vi trf phin ciu ndi quy chiéu thir nhat 21K va vi tri phan cau ndi quy chiéu thi
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fir 24K twong mg. Mt khac, phin ciu ndi thir hai 22 dwoc bb tri & vi tri di chuyén tir
vi tri phéan cu ndi quy chiéu 22K vé phia vi trf phan cu ndi quy chiéu thir nhat 21K
(phan cAu ndi thir nhat 21). Ngoai ra, phin ciu néi thit ba 23 dugc bd tri ¢ vi tri di
chuyén tir vi tri phan cu ndi quy chiéu thir ba 23K v& phia vi tri phan cau ndi quy
chiu thit tw 24K (phén cu ndi tht tu 24). Do d6, su gon séng mdmen c6 thé duoc

lam giam hitu hiéu trong khi ngan khéng cho mémen cta mdy dién quay 1 bi gidm.
[0037]

Ngoadi ra, trong may dién quay 1 trong do sé ring 9 va s6 khe 10 ctia 151 stato 8
duoc thiét lap béng “36”, 131 roto 13 cb céu tao dé c6 bén cuc, va bén 16p cta cac phﬁn
rdng 15, 16, 17, va 18 duoc tao ra & mdi cuc (ving goc theo chu vi mot phan tir hinh
tron cua 181 roto 13) cua 161 roto 13, su gon song moémen co thé duge lam giam mot
cach hitu hiéu nhit khi céc d6 rong theo chu vi W1 dén W3 giita cac phan ciu ndi 21

dén 24 duoc thiét 1ap dé thoéa méan bidu thirc (1) & trén.
[0038]

Ngoai ra, trong phuong an dugc mo ta & trén, truong hop trong do ting phin
rong 15 dén 18 cua 16i réto 13 duoc tao ra sao cho c6 dang cong vé phia trong theo
hudéng kinh sao cho tdm cyc Cl1 trén d6 dugce dinh vi & vi tri xa nhét bén trong theo
hudng kinh d3 dugc md ta. Tuy nhién, sang ché khong bi gi6i han nhu vy, mién 13
tirng phén rdng 15 dén 18 kéo dai theo chiéu truc q. Vi dy, timg phan rdng 15 dén 18
c6 thé duoc tao ra gan nhu & dang hinh chit V hoic it nhét mot phan cua ching cé thé

duoc tao ra & dang dudng thang khi nhin tir chiéu truc tim O.
[0039]

Ngoadi ra, trong phuong an dugc md ta & trén, trudng hop trong d6 cym bom 2
duoc ndi voi may dién quay 1 dé tao ra bom thiy luc 100 di duge md ta. Tuy nhién,
séng ché khong bi gi6i han nhu vy, va may dién quay 1 c6 thé dugc sir dung cho

nhiéu ing dung khac nhau.

[0040]
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Theo it nhit mot trong s cic phuong dn dwgc md ta & trén, d6 rong theo chu
vi W1 dén W3 gifta cac phan cAu ndi 21 dén 24 dugc thiét 1ap dé thoa man diéu kién 1
nhu md ta & trén. Ngoai ra, d§ rong W4 dén W6 giita cac phan rdng 15 dén 18 duge
thiét 1ap dé thoa man didu kién 2 nhu mé ti & trén. Do d6, sy gon séng momen c6 thé
dugc 1am giam ma khong giy ra sy giam dac tinh moémen cta may dién quay 1 va

nang suét ciia may dién quay 1 c6 thé dwoc cai thién.
[0041]

Sau d6, dé cac d6 rong W1 dén W6 thoa min didu kién (1) va (2) nhu md ta &
trén, phﬁn cau ndi thir nhit 21 va phan cau nbi thtt tw 24 dugce lan luot b tri & cung vi
trf nhw vi tr phin cAu ndi quy chiéu thir nhat 21K va vi tri phén cau ndi quy chiéu thi
tu 24K tuong ng. Ngugc lai, phan cu nbi thir hai 22 duge bd tri & vi tri di chuyén tir
vi tri phin ciu ndi quy chiéu 22K vé phia vi tri phin cdu ndi quy chidu thir nhat 21K
(phin cAu ndi thir nhat 21). Ngoai ra, phan cau ndi thir ba 23 duoc b6 tri & vi tri di
chuyén tir vi tri phin cdu ndi quy chiéu thi ba 23K v& phia vi tri phan ciu nbi quy
chiéu ther tu 24K (phan ciu ndi thir tw 24). Do d6, su gon séng mdmen cb thé dugc

lam giam hitu hiéu trong khi ngén khéng cho mémen cua mdy dién quay 1 bi giam.
[0042]

Ngoai ra, trong may dién quay 1 trong d6 s6 ring 9 va sd khe 10 cta 15i stato 8
duoc thiét lap bang “36”, 1561 roto 13 ¢6 cAu tao d& c6 bdn cuc, va bdn 16p cua cac ph?m
rdng 15, 16, 17, va 18 duoc tao ra & mdi cuc (ving géc theo chu vi mot phan tu hinh
tron cua 161 roto 13) cua 101 rdto 13, sy gon sdng moémen co thé dwoc lam giam mot
cach hitu hiéu nht khi cac d6 rong theo chu vi W1 dén W3 giita cac phin cau nbi 21

dén 24 dugc thiét 1ap dé théa méan biéu thire (1) & trén.
[0043]

Mic du cac phwong an cu thé cta sang ché dd dwoc mo ta trén diy, cic
phuong 4n nay dugc dua ra chi ¢ minh hoa, va khong nham muc dich giéi han pham
vi ciia sang ché. Trong thyc té, cac phuong an méi cta sang ché nhu duge md ta & day

c6 thé dugc cai bién theo nhiéu cach khac; ngoai ra, cac ndi dung lugc bd, thay thé va
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thay d6i khac nhau & dang cac phuong én da md ta & day c6 thé dugc tao ra ma khong
nim ngoai tinh thin cua sang ché. Cac diém yéu céu bao hd kém theo va cac phuong
an twong duong du kién bao ham cac hinh thic va cai bién nhw vdy déu nim trong

pham vi va tinh than cta sang ché.
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YEU CAU BAO HQ
1. May dién quay kiéu tir tré ddng bod co:
truc duoc quay quanh truc tdm quay; va

131 roto duge co dinh vao truc nay, va bao gom bon 16p phéan rong c6 dang 15i
vé phia trong theo hudng kinh dugc tao ra cho timg cuc & mat cat ngang, va bao gom
cac phan cau noi giira cac phan rong twong Ung va mit theo chu vi ngoai ciia nd, trong

do

& mdi cuc, khi tam theo chidu chu vi 1 tim cuc, ca hai dau theo chidu chu vi
14 dAu cuc, va cac phan ciu ndi 14 phin cau ndi 16p thi nhét, phan ciu ndi 16p thir hai,
phén ciu nbi 16p thi ba, va phin cau ni 16p thi tu theo thir tw tir tdm cyc vé phia mdi
dAu cuc, d6 rong theo chu vi giita phan cau néi 16p thir hai va phan cau ndi 16p thir ba
duoc thiét 1ap sao cho 16n hon d§ rong theo chu vi gitra phin cau nbdi 16p thir nhét va
phin cdu ndi 16p thr hai va d rong theo chu vi giira phén ciu nbi 16p thir ba va phin

cau nbi 16p thir tu.

2. May dién quay kiéu tir tré ddng bod theo diém 1, trong d6 khi bbn 16p phan rdng 14
phan rdng & 16p thi nhat, phian réng & 16p thit hai, phin réng & 16p thir ba, va phan
rdng & 16p thir tw theo thi ty tir phan rdng & xa truc nhit dén gan truc, do rong gitta
phan rdng & 16p thir hai va phin rng & 16p thit ba dugc thiét 1ap sao cho 16n hon d6
rong gifta phin rdng & 16p thi nht va phén rdng & 16p thit hai va do rong giita phan

rdng & 16p thit ba va phan rong & 16p thi tu.
3. May dién quay kiéu tir tré ddng b theo diém 1 hoic 2, trong d6

khi d6 rong theo chu vi gifra phan ciu ndi 16p thir nhat va phan cau néi 16p thir
hai, d rong theo chu vi gitta phin ciu ndi 16p thir hai va phan ciu nbi 16p thit ba, va
do rong theo chu vi gifta phan cdu ndi 16p thit ba va phan cau ndi 16p thit tur & cac

khoang cach bang nhau, va

khi cac vi tri cia phan cau noi 16p thir nhat, phan cau ndi 16p thir hai, phan cau

ndi 16p thr ba va phin cAu ndi 16p thir tw 14n lugt 13 vi tri phan cau néi quy chiéu thu
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nhét, vi trf phan cau ndi quy chiéu thi hai, vi tri phan cu noi quy chiéu thi ba va vi tri

phin ciu ndi quy chiéu thit tu,
phén ciu ndi 16p thi nhit duoc tao ra & vi trf phdn cdu ndi quy chiéu thtt nht,
phén cdu ndi 16p thtr tr dwoc tao ra & vi tri phén ciu ndi quy chiéu thit tu,

phén cdu ndi 16p thir hai duge tao ra & vi tri di chuyén tir vi tri phan cdu noi

quy chiéu thr hai vé phia vi tri phén cdu ndi quy chiéu thtr nhét, va

phén céu ndi 16p thit ba duge tao ra & vi tri di chuyén tir vi tri phan cau néi quy

chiéu thit ba vé phia vi tri phan ciu noi quy chi€u thir tu.

4. M4y dién quay kiéu tir tr& ddng bd theo diém bat ki trong sb cac diém tir 1 dén 3,
trong d6 may dién quay nay con bao gé)m 151 stato duoc tao ra c6 dang hinh tru dé bao

quanh 13i roto va bao gdbm 36 khe ma céc ddy quan dugc ludn qua dd, trong d6
phin mép & phia phén ciu ndi clia ting phan rdng bao gom:

diém udn ma thay ddi tir dudong cong nhod vao trong theo huéng kinh thanh

dudng cong nhd ra ngoai theo huwdng kinh vé phia mit theo chu vi ngoai; va

diém thay dbi do cong ma tai d6 do 16n ctia ban kinh cong thay d6i nhanh

chéng, va

khi gbc gitra dudng thing thir nhit di qua truc tim quay va diém udn ctia phin

cau ndi 16p thir nhit va dau cyc 14 01,

g6c gitta duong thing thir hai di qua truc tAim quay va diém thay dbi d6 cong.

ctia phan ciu ndi 16p thir nhit va ddu cuc 13 02,

g6c gifta dudng thing thi ba di qua truc tim quay va diém uén cia phin cdu

ndi 16p thtr hai va déu cuc 13 63,

goc gitta duong thing tht tw di qua truc tm quay va diém thay ddi d6 cong

cda phan cdu ndi 16p thir hai va dau cuc 12 04,

-19-



41377

gbc gifta dudng thang thir nam di qua truc tim quay va diém udn cua phén céu

nbi 16p thir ba va du cuc 12 05,

géc gifta duong thing thir sdu di qua truc tAm quay va diém thay @i d6 cong

clia phén cau nodi 16p thir ba va dau cuc 1a 06,

gbc gitta duong thing thir bay di qua truc tdm quay va diém ubn cuia phan cdu

ndi 16p thr tu va dau cuc 12 07, va

goc gitta duong thing thi tdm di qua truc tim quay va diém thay dbi do cong

cla phan ciu ndi 16p thi tu va dau cuc 12 08,

ting goc nay duoc thiét lap dé théa man

01 =36,6°,
02 =31°,

03 =23,3°,
04 = 20°,

05 =12,8°,
06 =9,4°,
07 =5,5° va
08 = 3,2°.
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