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(57) Sang ché dé cap t6i moédun cong tic (1) gdm nut an (10), 10 xo phan hoi (19), tAm cuc
di dong (12) va co cau dao chiéu (11). Tam cuc di dong (12) nam & phia d6i dién caa 16 xo
phan hoi (19) tir nat 4n (10) theo hudng thir nhat (D1). Tam cuc di dong (12) cb cac dau
thr nhat (121) va thir hai (122) ¢ cac phia thtr nhat va thir hai cua hudng thu nhat (D1). Lo
xo phan h01 (19) dugc dat de bat ky khi nao nut nhan (10) duoc nhan va sau d6 dugc ding
nhan tra vé nat 4n (10) vé vi tri trude khi nat 4n (10) duoc nhan. Pau tht hai (122) cta
tam cuc di dong (12) va tdm cta 16 xo phan hoi (19) ndm trong cac vi tri tuong tmg véi vi
tri ciia phan nhé (107) ctia nit an (10) theo hudng thir nhit (D1).
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Linh vye ky thuat dwoc de cap
Noi chung, sang ché dé cap dén cdc mddun cong tac va cac cong tac
am tudng, va cu thé 13, dén modun cong tac duoc tao két cau sao cho, bat

ky khi nao nut an ctia nd dugc nhan va sau dé dugce tha, nut an duogc tra

1 1
A A

ve€ v€ vi tri trude khi nit an dugce nhan, va cong tac am tuong gom moédun

cOng tac.

Tinh trang ky thuit ciia sang ché ,

Céng bb don yéu ciu cép patent Nhat Ban s6 JP2004-296231A ching
han béc 16 cong tic diéu khién kiéu phim dan (loai) piano. Cong tic diéu
khién kiéu phim dan piano niy gbm than cong tic va nim diéu khién kiéu
phim dan piano (tim diéu khién). Than cong tic gdm hép va co ciu
chuyén mach duoc chira trong hop. Co ciu chuyén mach gém nim diéu
khién num diéu khién kiéu nat 4n (it 4n) ndm trén mit truée caa hop va
duoc tao két ciu dé dugc nhin. Co ciu chuyén mach duoc tao két ciu sao
cho céac tiép diém ciia n6 dugc md va déng mdi khi didu khién num diéu
khién kiéu nit 4n dugc nhan.

Co cdu chuyén mach gdm céc tiép diém (tiép diém di dong va tiép
diém tinh), chi tiét chuyén mach, cin dao chiéu, 16 xo dao, diéu khién
nim diéu khién kiéu nut 4n, cam truot va 10 xo phan héi. Tiép diém di
dong duoc nam trén chi tiét chuyén mach. Chi tiét chuyén mach c6 bd
phan chira 10 xo nhd vé trude tir mot phin mép trude cua chi tiét chuyén
mach. Cin dao chiéu gbm, & phén sau cua no, phén hinh tru ¢é mit sau
c6 miéng. B6 phéan chua 10 xo dugc dua vao phin du sau cia 10 xo dao,
trong khi phan dAu trudc cta 16 xo dao dugc chira trong phan hinh tru cta
can d4o chiéu.

Tuy nhién, cong tac diéu khién ki€u phim dan piano néu trén cd van
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d@ 12 kha ning van hanh diéu khién nim diéu khién kidu nat 4n khong da
thich hop. Cu thé, vi tri twong dbi (khoang cach) giita phin nho thing
duoc tao & mit trude ciia didu khién nim diéu khién kiéu ndt 4n va cam
truot s& thay d6i mdi khi didu khién nim diéu khién kidu nat 4n duoc
nhén, diéu ndy din dén 1am giam kha ning van hanh diéu khién ntim diu

khién kiéu nut an.

Ban chit k§ thuit ciia sang ché |

Sang ché dugc dé xuit dé khic phuc céc véAn dé néu trén, va muc dich
ctia sang ché 1a d xuit mddun cong tic va cong tic am tudng c6 thé ngin
ngira su thay d6i kha ning van hanh nit 4n khi nat 4n duge nhin.

Theo mot khia canh ctia séng ché, mddun cong tic gdm nit 4n, 10 xo0
phan hdi, tAm cuc di dong va co cdu dao chidu. Nut 4n nim trén phia thu
nhét theo huéng thir nhat, trong khi 16 xo phan hdi nim trén phia thir hai
theo huéng thir nhit. Nt 4n c6 phin nhd duoc tao két cAu dé tiép nhan
luc diy vé phia thir hai theo hudng thir nhit. Ld xo phan hdi duge bd tri
dé, bat ky khi ndo nat 4n duoc nhin béi luc ddy va sau d6 duge nha, tra
nut 4n v& vi tri trude khi nat 4n duoc nhin. TAm cuc di dong cé cac dau
thr nht va thr hai lan luot & phia thir nhat va tht hai theo huéng tht
nhit va nam trén phia ddi cta 10 xo phan hdi tir nut 4n theo hudng thu
nhét. Co cu dao chiéu duoc tao két cAu dé X0ay nguoc tdm cuc di dong,
quanh dAu thi hai cta dau cuc di chuyén dugc, theo hudng thir hai vudng
gbc v6i hudng thir nhat mbi khi co cdu dao chidu duge nhin béi lyc diy
qua nit 4n. Pau thtr hai cia tAm cuc di dong va tim cua 1o xo phan hoi
nam trong céc vi tri trong tmg véi vi tri ciia héc theo huéng thir nhat.

Theo mot khia canh cia sang ché, cong tic 4m tudng gébm moédun
cong tc néu trén va tAm diéu khién duoc gén thdo duogc vao mdot mat, &

phia thir nhit theo hudng thir nhit, cia nit 4n.
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M0 ta vin tit cdc hinh vé

Céc hinh v& m6 ta mot hodc nhiéu phuong an thuc hién sang ché, chi
- dé 1am vi dy, ma khéng nhim gidi han sang ché. Trén c4c hinh v&, cic sb
chi d4n gidng nhau biéu thi cting mét chi tiét hodc cac chi tiét tuong tu
trong do:

Fig.1 13 hinh phdi canh cac chi tiét roi ciia modun cong tic theo mot
phuong 4n thuc hién sang ché;

Fig.2 12 hinh phdi canh ciia vi du cu thé thir nhét cia cong tic 4m
tuong gdm médun cong tic theo phuong 4n thyuc hién va chi tiét 14p dugc
dung cho no;

Fig.3 12 hinh phdi canh khéac ciia vi du cu thé thtr nhét va chi tiét 15p
dugc dung cho no;

Fig.4 13 hinh phdi canh cta vi du cu thé thi hai cta cong téc 4m tudng
gém modun cong tic theo phuong 4n thuc hién sang ché va chi tiét lp
dugce dung cho nd;

Fig.5 13 hinh phéi canh cta vi du cu thé thir ba ciia cong tic 4m tudng
gébm médun cong tic theo phuong 4n thyuc hién va chi tiét ldp dit duoc
dung cho no;

Fig.6 12 hinh v& mit cit ctia médun cong tic theo phwong 4n thyc hién
sang ché;

“Fig.7 12 hinh phéi canh cta phin nim diéu khién kiéu phim dan piano
theo phuong an thuc hién sang ché;

Fig.8 1 hinh phdi canh minh hoa cdc dau cyc tir thir nhit dén tht ba
va dé mach theo phuong an thuc hién;

Fig.9 13 hinh v& minh hoa than va tdm cuc di dong duoc gitt boi than
dé xoay tu do theo phuong 4n thuc hién sang ché;

Fig.10 12 hinh phéi canh ctia bd phan che theo phuong 4n thuc hién
sang ché;

Fig.11 13 hinh phdi canh minh hoa nut 4n, cam truot, chi tiét 1 xo, 10
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xo phan hdi, bd phan che, cin dao chidu va 10 xo déo theo phwong 4n
thuc hién sang ché;

Fig.12 13 hinh phdi canh minh hoa céc d4u cuc thir nhét va thir hai va
@& mach theo mét phuong an thuc hién sang ché; va

Fig.13 12 hinh phdi canh minh hoa c4c chi tiét co ban cua chuyén

mach theo mot phuong 4n thuc hién sang ché.

M0 ta chi tiét sang ché

Fig.1 minh hoa modun cong tic theo mét phuwong 4n thyuc hién séng
ché. Cac b6 phan cu thanh chinh ciia médun theo phuong 4n thuc hién
s€ duogc giai thich trudc.

Nhu duoc thé hién trén Fig.1, médun cong tic 1 theo phuong 4n thyc
hién sang ché gém ntt 4n 10, co cAu dao chiéu 11, tAm cuc di dong 12 va
16 xo phan hdi 19. Nut 4n 10 ndm & phia thir nhét theo huéng thi nhit D1,
trong khi 10 xo phan hdi 19 nim & phia thit hai theo hudng thir nhit D1.

O vi du trén Fig.1, cic phia trai bén duéi va phia phai bén trén 14n luot
mong tmg véi cac phia thir nhat va thir hai theo hudng tht nhét D1.
Hudng thir nhat D1 twong tmg véi chiéu siu ciia mddun cong téc 1. Phia
thir nhat theo huéng thir nhat D1, ma trén d6 c¢6 bb tri nit 4n 10, 13 “phia
truéc” ciia modun cong tic 1. Tém lai, theo phuong 4n thuc hién sang
ché, cac phia thir nhat va thi hai ctia huéng thir nhit D1 14n luot tuong
ung vai “phia trudc” va “phia sau”.

Nhu duoc thé hién trén Fig.1 va Fig.2, nat 4n 10 c¢6 phin nhé 107
duoc tao két cau d tiép nhan luc ddy vé phia sau (luc ddy vé phia thi hai
theo huéng thir nhat D1). Ntt 4n 10 duoc bd trf sao cho mdi khi nit 4n 10
dugc nhén bai lyc ddy va sau d6 dugc giai phéng luc, nit 4n 10 duge tra
vé béi 16 xo phan hdi 19 v& vj tri truée khi nit 4n 10 dugc nhin.

Tam cyc di dong 12 c6 dau th nhit 121 va dAu tht hai 122 14n lugt &
phia thir nhét va phia thr hai theo hudng thir nhat D1. TAm cyc di dong
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12 ndm & phia d6i dién 16 xo phan hdi 19 so vé6i nut 4n 10 theo huéng thie
nhét DI.

Co cAu dao chiéu 11 duoc tao két ciu dé xoay nguoc tim cuc di dong
12 quanh du th hai 122 theo huéng thtr hai D2 vudng gbc véi hudng
thtr nhit D1 bat ky khi ndo co ciu dio chidu 11 dugc nhén béi lyc ddy
qua nit 4n 10.

Theo phuong 4n thyuc hién, huéng thir hai D2 tuong tmg véi ¢6 chidu
rong clia moédun cong tic 1. Cac phia thir nhat va thir hai ciia hudng thi
hai D2 14n luot twong tng “phia bén phai” va “phia bén trai”. O vi du trén
Fig.1, cac phia trai va phai 1dn lugt twong tmg véi céc phia thir nhat va
thir hai ciia hudng thir hai D2.

Lwu y ring, D3 trén Fig.1 biéu thi huéng thir ba vudng géc‘ véi cac
huéng thi nhit D1 va thi hai D2. Theo phuong an thyc hién, hudng th
ba D3 twong tmg vé6i chidu cao cia mdédun cong tic 1. Céc phia thtr nhét
va thir hai ctia huéng thir ba D3 14n lugt twong Gng véi “phia trén” va
“phia duéi”. Cac d4u hiéu dic trung cia phuong 4n thuc hién s& dugc mod
ta sau.

Fig.2 va Fig.3 thé hién vi du cu thé thir nhit cia cong tic am tuong
- gdm mddun cong tic 1 theo phuong 4n thuc hién. G vi du cu thé thi nhat,
cong tic 4m tudng gdm moédun cong tic 1 va num diéu khién kiéu phim
dan piano (tdm diéu khién) 5. Num diéu khién kiéu phim dan piano 5 nim
& phia thir nhét ciia hudng thir nhat D1, trong khi médun cdng tic 1 ndm
& phia thir hai ciia huéng thir nhat DI.

O vi du cu thé thir nhét, médun cong tic 1 dugc lép dét, cung véi num
diéu khién kiéu phim dan piano 5, trén mot phan cua cong trinh xay dung
nhu tudng nho sir dung chi tiét 13p (khung gin 6 va tm vach 7). Cong tic
am tuong theo sang ché c6 thé con gdm khung gén 6 va tAm vach 7.

Niam diéu khién kidu phim dan piano 5 duoc tao dang nhu hinh chit

nhat tuong tng v6i miéng 91 cia tAm véach 7. Ntim diéu khién kidu phim
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dan piano 5 duogc gén thdo dugc vao mat trudc (mat & phia thi nhét cua
huéng thi nhit D1) ctia médun cong tic 1. O vi du ndy, nam diéu khién
kiéu phim dan piano 5 dugc gén thdo dugc vao mat trudc ctia b phan
che 4 (dugc md ta sau). O cong tic 4m tudng theo phuong 4n thyuc hién
sang ché, nim diéu khién kiéu phim dan piano 5 dugc gén thdo dugc vao
mit truéc ctia mddun cong tic 1, va nim didu khién kiéu phim dan piano
5 va mbédun cong tic 1 tao cong tic loai nim didu khién kiéu phim dan
piano.

Khung gin 6 14n lugt c6 phin bén thir nhit 61, phan bén thir hai 62,
phan bén thi ba 63 va phﬁn bén th tu 64 & bén trai, bén phai, mat trén va
duéi ctia nd, va dugc tao dang nhu khung chit nhat c6 16 hinh chit nhat 65
kéo dai theo hudng thir ba D3. Nhu vi du trong tai liéu 1, khung gén 6 c6
két cAu gin dé gin ba modun cong tic 1 vao phan bén thir nhit 61 va
phan bén thir hai 62 doc theo hudng thir ba D3. Chéng han, cc 16 gin
611 nim & phan bén thi nhit 61 va cac 16 gin 621 ndm & phan bén thu
hai 62 tao két cdu gin. Khung gén 6 theo phwong 4n thyc hién sang ché
khac véi khung gén trong cong bd ma trong d6 khung gin 6 theo phuong
4n thuc hién cé cac bac sao cho cac phan bén thir nhét 61 va thi hai 62
déu duoc dit Iui xa hon so v6i cac phan bén thir ba 63 va thi tu 64.
Khung gin 6 theo phuong 4n thuc hién sang ché gibng khung gén trong
cong bd ngoai trir cac budc & cac phin bén thir nhit 61 va tht hai 62, va
do vay phan giai thich chi tiét khong duoc mé ta & day.

Tam vach 7 gdm khung tAm 8 va tim mit 9, ching han. TAm véch 7
c6 miéng chir nhat 91 kéo dai theo hudéng thi ba D3. Khung tdm 8 ¢
miéng 81 16n hon miéng 91 cta tAm mit 9, va do vay tdm vach 7 co
miéng 91. TAm véach 7 theo phuong 4n thuc hiéﬁ sang ché twong ty tAm
véch trong tai lidu 1, va do vAy phan giai thich chi tiét khéng duoc md ta
o day.

Céc budc lip mddun cong tic 1 trén phan cong trinh x4y dung (nhu
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tuong) theo vi du cu thé thir nhat duogc giai thich.

Vi du, & trang thai trong d6 khung tdm 8 duoc ¢ dinh vao khung gin
6 boi chi tiét gan chit thir nhit (ching han hai vit), médun cong tic 1
duoc gin théo dugc vao phin giita trong khung gin 6. Sau d6, nim diéu
khién kiéu phim dan piano 5 duoc gin thdo dugc vio mit trude cia
mddun cong tic 1, va khung gén 6 dugc ¢ dinh vao phan Ip véi chi tiét
gan chat tht hai (ching han hai vit). Sau d6, tim mit 9 duoc gén thdo
duoc vao mit trude (mit & phia trude) cia khung tAm 8.

Fig.4 thé hién vi du cu thé thi hai cta cong tic 4m tudng gdm cac
mddun cong téc 1 theo phuong 4n thuc hién sang ché. O vi du cu thé tha
hai, c6ng tic 4m tudng gébm hai médun cong tic 1 va hai nam diéu khién
kiéu phim dan piano 5A. M&i nim diéu khién kiéu phim dan piano 5A c6
dang kich thudc bang mét nira miéng 91 cua tAm vach 7 doc theo huéng
thr ba D3.

Céc thi tuc 1ip dit mbédun cong tic 1 trén phan 13p theo vi du cu thé
thir hai dugc giai thich.

Vi dy, & trang thai trong d6 khung tm 8 duoc cb dinh vao khung gén
6 v6i chi tiét gén chit thir nhat, hai médun cong tic 1 duge gin thdo duoc
vao cAc phan trén va phan dudi trong khung gin 6. Sau do, hai nim diéu
khién kiéu phim dan piano 5A duoc gin thédo dugc vao cac mit trude clia
hai médun cong tic 1, va khung gin 6 duoc c¢b dinh vio phan 14p véi chi
tiét gn chat th hai. Sau d6, tAm mit 9 duoc gin thdo dugc vao mit
trude clia khung tdm 8.

Fig.5 thé hién vi du cu thé thi ba cta cong tic 4m tudng gdm céc
modun cong tic 1 theo phwong 4n thuc hién. O vi du cu thé thir ba, cong
tdc 4m tuong gdm ba médun cong tic 1 va ba nim didu khién kiéu phim
dan piano 5B. M&i nim diéu khién kiéu phim dan piano 5B c6 dang cb
kich thuéc bang moét phin ba miéng 91 cua tAm vach 7 doc theo huéng
thir ba D3.
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Céc budc l4p dit ciia médun cong téc 1 trén phan 1ap theo vi du cy thé
thir ba dugc giai thich.

Vi dy, & trang thai trong d6 khung tdm 8 duoc c¢b dinh vao khung gén
6 v&i chi tiét gin chit thir nhat, ba mddun cong tic 1 dwoc gin théo duoc
vao phan trén, phin gitta va phan dudi & khung gén 6. Sau d6, ba nim
diéu khién kiéu phim dan piano 5B dugc gén thdo dwoc vao cac mat
truéc cia ba modun cong tic 1, va khung gin 6 duoc cb dinh vao phan
1ap boi chi tiét gén chat thir hai. Sau d6, tim mit 9 duoc gén thio duoc
vao mat trude ciia khung tAm 8. | |

Duéi day, mét vi du cu thé v& mddun cong tic 1 theo phuong 4n thuc
hi¢n sang ché dugc gii thich.

Nhu dugc thé hién trén Fig.1 va Fig.6, theo phuong 4n thuc hién sang
ché, médun cong tic 1 gdbm hop 2, dau cuc thtr nhit 13, dAu cuc thi hai
14, dAu cuc thi ba 15 va bang mach 20, thém véao d6 13 nut 4n 10, co cdu
dao chiéu 11, tAm cuc di dong 12 va 10 xo phéan hdi 19. Co ciu déo chidu
11 gdbm 10 xo0 d4o 11A, cin d3o chidu 16, cam trugt 17 va chi tiét 10 xo 18.

Lo xo dao 11A, tAm cuc di dong 12, dau cuc tht nhit 13, dau cuc thir
hai 14, dau cuc tht ba 15, cin dao chiéu 16 va bang mach 20 dugc dung
trong hop 2. Nut 4n 10 duoc gin vao mit trude (mit & phia thir nhit coa
huéng thir nhat D1) ctia hop 2 cting v6i cam truot 17, chi tiét 16 xo 18 va
~ 10 xo0 phan hdi 19.

- Hop 2 dugc giai thich truée tién. Hop 2 dugc tao dang hinh hop phing
kéo dai theo hudng thir hai D2. Hop 2 dugc tao tir than 3 va bd phén che
4. Mbi trong s than 3 va bd phan che 4 13 san phim dic bang nhya téng
hop.

Than 3 c6 phan dé 30, phan bén thir nhét 31, phan bén tht hai 32,
phan bén thir ba 33 va phén bén thir tr 34 14n luot & cic phin sau, phai,
trai trén va dudi cta nd, va dugc tao dang dang hop cé mit trude véi 16

chit nhat kéo dai theo hudng thr hai D2. B6 phan che 4 ¢ phin dé 40,
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phan bén thir nhit 41, phin bén thir hai 42, phan bén thir ba 43 va phin
bén tht tu 44 14n luot & phia trudc, bén trai, bén phai, mat trén va dudi
ctia né, va duoc tao dang dang hdp cé mit sau véi 16 chir nhat kéo dai
theo huéng thr hai D2.

-Pé6i v6i than 3, phan bén thi ba 33 ¢b cac hc thir nhat 331 va thi hai
333 14n luot & phia thir nhit va thir hai ctia huéng thir hai D2, va nhé trén
(vé phia phia thir nht ctia huéng thi ba D3). Tuong tur, phin bén thir tur
34 c6 céac hbc thir ba 341 va thi tur 343 14n luot & phia thir nhét va th hai
ctia hudng thir hai D2 (xem Fig.13 dugc md ta sau), va nhd xudng dudi
(vé phia phia thr hai ctia huéng thit ba D3).

Pbi vi bd phan che 4, phan bén thi ba 43 c6 cac phan phang thir nhét
431 va thir hai 433 nho v& phia sau (vé phia phia thir hai cia huéng thir
nhat D1) duoc tao dang nhu chit C (d4u ngodc vudng). Phin bén thir tu
44 ¢6 cac phan phing thir ba 441 va thi tu 443 nho vé phia sau duoc tao
dang nhu chir C (d4u ngoic vudng). Cac phan phing thir nhit 431, thir
hai 433, thtr ba 441 va tht tu 443 1an luot dugc cé cc 16 thir nhat 432,
th{r hai 434, thr ba 442 va tha tu 444. |

Than 3 va bd phan che 4 dugc tao sao cho cac hbc tht nhét 331, tha
hai 333, tht ba 341 va thir tr 343 1an luot dugc gai vio trong céc 15 thir
nhit 432, thir hai 434, thi ba 442 va thit tu 444. Do d6, than 3 va bo phan
che 4 dugc ghép ndi véi nhau dé tao hop 2.

Két cAu gin ¢ gin nim diéu khién kiéu phim dan piano 5 (5A, 5B)
vao hop 2 duoc md ta tiép theo. Nhu duoc thé hién trén Fig.2 va Fig.7,
hop 2 (b6 phan che 4 theo phuong an thyuc hién sang ché) c6 it nhat mot
phén truc 45 va it nhit mot rinh 46. Phan truc 45 duogc tao doc theo
huéng thi ba D3 @ giir xoay dugc nim diéu khién kiéu phim dan piano
5 (5A, 5B) quanh phan tryc 45. Rénh 46 din chuyén dong xoay cia nim
diéu khién kiéu phim dan piano 5 quanh phan truc 45.

O vi du trén Fig.2 va Fig.7, hop 2 (bo phan che 4) gdm hai phin truc

-10-
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45 va hai rinh 46. CAc phan truc 45 nim & phan trai (phan & phia th hai
cta huéng tht hai D2) ciia mit truée cia hop 2 (b phan che 4) va nim
cach nhau doc theo hudng thir ba D3. Cac ranh 46 dugc tao & phan phai
(phan & phia thir nhat ctia huéng fhl'r hai D2) ctia méat trude ctia hop 2 (b
phan che 4) va nim cach nhau doc theo huéng thir ba D3.

Nhu dugc thé hién trén Fig.7, num diéu khién kiéu phim dan piano 5
¢6 hdc tiép nhén truc 51 dé gift xoay dugc it nhét mot phs‘?ln truc 45 cua
hop 2, va hdc 52 duge gai vao trong it nht mot rinh 46 cia hop 2.

O vi du trén Fig.7, nim diéu khién kiéu phim dan-piano 5 c0, & mat
sau (mat & phia tht hai ctia hudng thi nhat D1) cta nd, hbc tiép nhan truc |
51 dé gitr xoay dugc hai phin truc 45 ciia hdp 2, va hai hc phing 52
dugc gai riéng vao hai ranh 46 cua hdp 2. Ngoai ra, cac chét 10 xo0 ¢6
ranh 50 13 c4c chi tiét riéng & dugc dit vao hdc tiép nhan truc 51. Do vay,
& hop 2 (bd phén che 4), héc tiép nhan truc 51 va cac chdt 16 xo b rinh
50 s& d& xoay dugc hai phan truc 45. Hai héc 52 nhé vé sau (vé phia phia
thr hai cua hué‘ng thir nh4t D1) sao cho niim diéu khién kiéu phim dan
piano 5 c6 thé xoay mét géc dinh trudc quanh cac phén truc 45 (tic 13,
dAu phai ctia nam diu khién kidu phim dan piano 5 c6 thé di chuyén mot
khoang cach dinh trudc). Mbi hdc 52 c6 hai dau nhon 521 duogc tao trén
dinh ctia héc 52 va duoc gai véi phan, quanh rinh 46 tuong tmg, ctia hop
2. Nam diéu khién kiéu phim dan piano 5A va nim diéu khién kiéu phim
dan piano 5B dugc tao trong ty nhu nim diéu khién kiéu phim dan piano
5.

Vi két clu néu trén, nim diéu khién kiéu phim dan piano 5 (5A, 5B)
c6 thd duge gén vao hop 2 sao cho phin phai (phin & phia thi nhit cta
huéng thtr hai D2) cia num diéu khién kiéu phim dan piano tu do di
chuyén theo huéng thir nhat D1. ;

Nhu duge thé hién trén Fig.1 va Fig.2, phin bén thir nhat 41 c6 hai

dAu nhon gén 411 dugc gai vao trong hai 15 gén 611 1ién k& & phan bén
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thir nhét 61 ctia khung gin 6. Tuong tu, phan bén thir hai 42 ¢6 hai dinh
gin 421 dugc dua vao trong hai 18 gén 621 lién k& & phén bén thir hai 62
ctia khung gén 6. Nho gai dlu nhon 411 vio trong céc 15 gén 611 tuong
mg va dua dinh gin 421 vao cac 15 gén 621 tuong tng, mddun cong tic
1 ¢6 thé dugc gén vao khung gin 6.

Nhu duoc thé hién trén Fig.6, than 3 ¢ cic phan ngin thi nhét 35 va
thir hai 36 @ 1an luot tao cac khoang chira thir nhét 37 va thtr hai 38 &
phia thir nhat va thr hai cta huéng thir hai D2. Cac phan ngin thir nhét
35 va thir hai 36 cach nhau theo huéng thir hai D2 d tao khoang chira &
giita 39 nidm gitta cac khoang chira thtr nhit 37 va tht hai 38.

Mot phan ciia dau cyc thir nhat 13 nim trong khoang chira gitta 39 &
hép 2, va phan con lai ciia ddu cuc thir nhat 13 nim trong khoang chtra
thir nhat 37 & hop 2. Mét phin ciia dau cuc thir hai 14 va mot phan cia
dAu cuc thi ba 15 ndm trong khoang chira gifta 39 & hop 2, va cac phan
con lai ctia cac ddu cuc thir hai 14 va thi ba 15 ndm trong khoang chira
thr hai 38 & hop 2.

Nhu duoc thé hién trén Fig.1 va Fig.8, ddu cuc thi nhét 13 gém phén
d5 131 vén d& dau tha hai 122 ctia tAm cuc di dong 12. O vi du trén Fig.8,
dAu cyc thir nhét 13 gém tAm dau cuc 130, hai 16 xo khéa 138 va nuit nha
139. Pau cuc thir hai 14 gdm tiép diém tinh (tiép diém tinh thir nhét) 141.
Dau cuc thit hai 14 gdm tAm dau cuc 140 va 10 xo khoa 148. Piu cyc thir
ba 15 gdm tiép diém tinh (tiép didm tinh thi hai) 151. Diu cuc thit ba 15
gdm tAm dau cuc 150 va 16 xo khoéa 158. Mbdun cong tic 1 gdm ndt nha
149 dung chung béi cac dau cyc thi hai 14 va thi ba 15.

Tic 13, mbédun cong tic 1 gbm tiép diém di dong dwoc 12A nim trén
tdm cuc di dong 12; dau cuc thir nhit 13 gdm phin d& 131 ma d& dau thi
hai 122 ctia tAm cuc di dong 12; va dau cyc thit hai 14 gdm tiép diém tinh
141 duoc tao két cAu d tiép xic véi hodc khong tiép xvc véi tiép diém di

dong duogc 12A khi thm cuc di dong 12 dugc xoay sang phia nay hoac
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phia kia trong s6 c4c phia thir nhét va phia thir hai theo huéng thir hai D2.

Néi theo cach khac, médun cong tic 1 gdm tiép diém di dong duoc
12A nim trén tAm cyc di dong 12; du cuc thir nhit 13 gdm phén do 131
d& du ther hai 122 cia tAm cuc di dong 12; va dau cuc thir hai 14 gém
tiép diém tinh 141 duoc tao két ciu dé tiép xuc véi tiép diém di dong
duoc 12A khi tAm cuc di dong 12 duec xoay vé mot phia trong cac phia
thtr nhat va thi hai theo hudéng thir hai D2 va ciing khéng tidp xtc véi
tiép diém di dong dugc 12A khi tAm cuc di dong 12 dugc xoay vé phia
kia trong céc phia thir nhét va thi hai theo huéng thir hai D2.

D6i véi dau cuc thi nhit 13, tim dau cuc 130 lién khéi gdm phan d&
131, phén ndi tht nhét 132, phan phéng tht nhat 133, phan phing thir hai
134, phan phéng thir ba 135, phin phing thi tu 136 va phan néi thir hai
137. Phén ndi thir nhat 132 kéo dai theo hudng thir ba D3, va cac phin
phing tir thir nhit 133 dn thir tw 136 s& nhd (dugc udn) tir cac dau doi
dién theo huéng thir ba D3 cia phan ni thir nhit 132 sao cho phan phéng
thér nht 133 ndm d6i mit v6i phdn phing thi hai 134 ciing nhu phin
phing thi ba 135 ndm d6i mit véi phan phéng thir tr 136. Phan ndi thi
hai 137 ¢6 mit cit chit L, va nhd vé phia sau tir phan ndi thir nhat 132
giita c4c phan phing thir hai 134 va thir tu 136 v6i phan dinh ciia phan
ndi thir hai 137 kéo dai sang trai. Phan d& 131 duoc tao dang nhu hinh
chit nhat phing va dugc néi lidn khéi véi phén dinh caa phan ndi tha hai
137 @ kéo dai theo hudng thir ba D3. Cu thé hon, cic phin phing thir
nhit 133 va thi hai 134 duoc bé tri & phan trén, trong khi cac phan phing
thir ba 135 va thir tu 136 dugc bd tri & phan dudi. Cac phan phang tha
nhit 133 va thir ba 135 dugc bd tri & bén phai, trong khi cac phin phing
thir hai 134 va thtr tu 136 va phan ndi thir hai 137 dugc bd tri & bén trai.

Dbi v6i dau cyc thir hai 14, tAm déu cuc 140 lién khdi gdm tiép diém
tinh (tiép diém tinh thir nhat) 141, phan nbi 142, phan phang thir nhét 143,
phin phéng thir hai 144 va phan gitr tiép diém tinh (phan giir tiép diém

-13-



26756

tinh thir nhat) 147. Phin ndi 142 kéo dai theo hudng thir hai D2, v cac
phan phing thir nht 143 va thir hai 144 nho (dugc ubn) vé sau tir cac dau
d6i dién theo hudng thr hai D2 ctia phin ndi 142 sao cho phin phéang thir
nhit 143 quay mit véi phin phing thi hai 144. O vi du trén Fig.8, phan
gitt tiép diém tinh 147 nhd vé phia sau tir phan ndi 142 cing vé6i phin
phing thir nhit 143, va phin dinh cta phan giit tiép diém tinh 147 dugc
ubn v& trudc (vé phia thir nhat cia hudng thir nhit D1) dé ¢6 dang nhu
chir J hodc U. Tiép diém tinh 141 nim trén mit phai (mit & phia thi nhét
ctia huéng thir hai D2) cia phan gifr tiép diém tinh 147. Chi tiét hon, nhu
d_utqc thé hién trén Fig.1, dau cuc tht hai 14 nidm & phia dudi, trong khi
dAu cyc thir ba 15 nim & phia trén. Phin phing thir nhat 143 va phan gitr
tiép diém tinh 147 dugc bd tri & bén phai, trong khi phin phing tht hai

144 duoc bd tri & bén trai.

" Pbi v6i dAu cyc thir ba 15, nhu duge thé hién trén Fig.1 va Fig.8, tAm
dau cuc 150 lién khéi gdm tiép diém tinh (tiép diém tinh thw hai) 151,
phan ndi 152, phin phing thir nht 153, phan phing thi hai 154 va phan
gift tiép diém tinh (phin gitr tiép diém tinh thit hai) 157. Phin ndi 152 kéo
dai theo huéng thir hai D2, va phan phing thir nhat 153 va thir hai 154
nhé (duoc udn) vé phia sau tir cac déu déi dién theo hudng thi hai D2
ctia phan ndi 152 sao cho phan phing thi nhat 153 quay mit véi phén
phing thir hai 154. Phin giit tiép diém tinh 157 duoc tao dang mit cit
hinh chit L, va nhé sang phai tir phin phing th nhat 153 sao cho phan
dinh ctia phén gift tiép diém tinh 157 quay mit véi tiép diém tinh 141 cua
dAu cuc tht hai 14. Tiép diém tinh 151 ndm trén mat trai (mat & phia thi
hai ctia huéng thir hai D2) ctia phan dinh cta phan giit tiép diém tinh 157.
Do vy, tiép diém tinh 141 trén du cuc thi hai 14 va tiép diém tinh 151
trén dau cuc thi ba 15 quay mit vao nhau theo huéng thir hai D2 (véi
tAm cuc di dong 12 ndm xen giita ching). Chi tiét hon, phin phéng thir

nhit 153 va phén gitr tiép diém tinh 157 dugc bd tri & bén phai, trong khi
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phén phéng thr hai 154 dugc bb tri & bén trai.

Nhu duoc thé hién trén Fig.6 va Fig.8, & than 3, phan d& 131, vén 1a
- mdt phan cia diu cuc thir nhit 13, ndm trong ngin chia giita 39, trong
khi phan con lai ciia ddu cyuc thir nhat 13 ndm trong ngin chira thir nhét
37. Mot trong hai 10 xo khéa 138 ndm giita cic phan phéng thir nhat 133
va thir hai 134, trong khi 10 xo con lai trong hai 10 xo khéa 138 nim giita
cac phan phéng thr ba 135 va thi tu 136. NGt nha 139 ndm gitra hai 1 xo
khéa 138 sao cho mdi phin (mdi phan khéa) ctia hai 16 xo khéa 138 ¢
thé dugc uén vé truéce béi nit nha 139.

Theo céch twong tu, & than 3, phan gitr tiép diém tinh 147 va phan giir
tiép diém tinh 157, vén 14n luot 13 cic phan cia dau cyc thit hai 14 va dau
cuc thir ba 15, nim trong ngin chira gitra 39, trong khi cac phan con lai
ctia dAu cuc thir hai 14 va dau cuc thir ba 15 nim trong ngin chira thit hai
38. Ld xo khoa 148 nim giita cac phin phing thi nhat 143 va thi hai 144,
trong khi 16 xo khéa 158 nim gifta cic phin phing thir nht 153 va thi
hai 154. Nt nha 149 ndm gitra hai 160 xo khéa 148 va 158 sao cho mdi
phén (mdi phan khéa) cta hai 10 xo khéa 148 va 158 ¢ thé dugc udn vé
phia trudc boi nut nha 149.

Céc 10 xo khoa 138, 148 va 158 14 gidng nhau. M5i 16 xo trong cac 10
x0 khoa 138, 148 va 158 tuong tu nhu 10 xo trong tai liéu 1, va khong
duge mo ta chi tiét & day. Cac nut nha 139 va 149 13 gidng nhau. Mbi nat
trong cac nit nha 139 va 149 tuong tu nhu nut trong tai liéu 1, va khong
dugc mo ta chi tiét & day.

- Bang mach 20 13 san phim duac chén, ching han. Nhu duoc thé hién
trén Fig.8, bang mach 20 gém dau cuc thi nhat 201, diu cuc thir hai 202
va ngudn sang (ngudn sang thir nhat) 204 (xem Fig.13 dugc minh hoa chi
tiét sau). Ngudn sang 204 dugc chira trong mach (mach thir nhét) duoc
nbi gitta cac ddu cuc thir nhat 201 va thir hai 202. Bang mach 20 theo
phuong 4n thyuc hién sang ché tuong tuy nhu bang mach 20 theo phuong
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4n thuc hién sang ché trén Fig.13. Mach th&r nhit 13 mach néi tiép bao
gbm ngudn sang 204 va cac dién trd 205, ching han. Ngudn sang 204 1a
LED (light-emitting diode, di6t phat sang ), va cu thé 13 LED xanh, ching
han.

Bang mach 20 dugc chira trong hép 2 sao cho cac dau cuc thir nhat
201 va thir hai 202 14n luot tiép xtc v6i cac tAm dau cyc 150 va 140. O vi
du trén Fig.6, ¢au cuc thit hai 202 tiép xtc v6i phan ndi 142 cia tAm dau
cuc 140. Pau cyc thir nht 201 ciing tiép xtc v6i phan ndi 152 cua tAm
dau cuc 150. -

Lo xo dao 11A, tAm cyuc di dong 12 va cin dao chidu 16 dugc chira
trong ngan chira giita 39 cta hép 2. O vi du trén Fig.1, 10 xo dao 11A 13
16 xo0 cudn nén.

T4m cuc di dong 12 con ¢ cac dau thi ba 123 va thir tu 124 & phia
thir nhit va thir hai cia hudng thi ba D3. Theo phuong 4n thyc hién sang
ché, tim cuc di dong 12 dugc tao dang nhu tAm phéng ma khéng duoc
ubn theo huéng thir hai D2.

Nhu dugc thé hién trén Fig.6 va Fig.9, hop 2 c6 cac héc thir nhét 391
va thir hai 392 d& tdm cuc di dong 12 sao cho phia dau tht nhét 121 cta
tdm cuc di dong 12 xoay tu do theo hudng thir hai D2. O vi du trén Fig.6
va Fig.9, cac héc thi nhat 391 va thir hai 392 ndm trong ngin chira gitta
39. Mbi mot phan trong céc hdc thi nhat 391 va thi hai 392 dugc tao
dang d& c6 chidu rong ting dan tir phia thir hai sang phia thir nhét theo
huéng thir nhat D1 (ching han, mit cit tam gidc hodc hinh thang). Mot
phén phia sau ctia tAim cyc di dong 12 gan dau thir ba 123, & phia tht nhit
ctia hudéng thir ba D3, dugce d& béi hdc thir nhit 391, trong khi mét phan
phia sau ctia tAim cuc di dong 12 gin dau thi tw 124, & phia thtr hai cia
huéng thir ba D3, duoc d& boi hc thir hai 392.

Tém cyc di dong 12 13 chi tiét dan dién duoc 1am tir ching han kim

loai. Nhu dugc thé hién trén Fig.1 va Fig.9, tAm cuc di dong 12 duoc tao
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dang nhu tAm phing, va c6 cic mat thir nhat 125 va mit the hai 126 &
phia thtr nhit va tha hai cia huéng thi hai D2. TAm cuc di dong 12 1an
luot con gdm cac hdc thir nhat 127 va tht hai 128 nhd vé trude tir cac
phén trén va phin dudi ciia ddu thir nhat 121. Hoc thi nhit 127 dugc dua
vao phan dau sau (phin ddu & phia sau) cta 10 xo dao 11A. Hbc thir hai
128 14n luot c6 tiép diém di dong duogc (tiép diém di dong dugc thi hai)
12B va tiép diém di dong duoc (tiép diém di dong dugc thir nhit) 12A &
cac mit trai va phai (cac mat thir nhit 125 va mat tha hai 126) caa héc
thir hai 128.

Nhu dugc thé hién trén Fig.1 va Fig.10, hop 2 con c¢b cac héc tht ba
403 v thir tu 404 d& cAn dao chidu 16 sao cho cn dao chidu 16 xoay tu
do nguoc theo hudng thir hai D2. O vi du trén Fig.1 va Fig.10, bd phan
che 4 ¢ phan 16m 400 dugc tao trén phan phia truéce cia phin dé 40 dé
dugce nam Iui hon. B6 phan che 4 ¢6 cic phan 15i thir nhit 401 va thi hai
402 nhd v& trudc tir day phan 16m 400. Cac phan 15i thir nhat 401 va thi
hai 402 nam 14n luot & phia thi nhit va thir hai ciia huéng thir ba D3.
Héc thir ba 403 duoc tao & phin nguoc cia phan 16i thir nhat 401 dé ndm
quay mit v&i phan 16i tht hai 402. Héc thir tur 404 duogc tao & phan dao
ctia phan 18i thir hai 402 dé quay ra phan 1i th&t nhit 401. M&i méot trong
cac héc thir ba 403 va thi tu 404 duoc tao dang d& co chiéu réng ting dan
tir phia thir nhit d&n phia thr hai theo huéng thir nhat D1 (ching han, mit
cit tam giac). Bo phan che 4 con c¢6 miéng 405 giita cac phan 15 thir nhit
401 va tht hai 402. Miéng 405 dugc tao dang dang chit nhat kéo dai theo
hudng thir hai D2.

| Nhu duoc thé hién trén Fig.6 va Fig.10, bo phén che 4 c6 cac khe dan
thir nhat 406 va thir hai 407 & cac dAu, 14n luot & phia thir nhat va thir hai
ctia huéng thir hai D2, ctia phan 16m 400. Bo phan che 4 ¢6 16 chit nhat
408 dugc cit & mit trong phai (mit & phia thir nhit cia huéng tht hai
D2) cta phan 16m 400. Khe dan thir nhit 406 ndi théng véi 18 hinh chir
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nhat 408. Ttc 13, 15 hinh chit nhat 408 dugce bao gdém trong khe dan thi
nhét 406. B phéan che 4 ¢ hdc hinh chit nhat 409 duoc tao & mat trong
bén trai (mit & phia thtr hai ciia huéng thir hai D2) cta phan 16m 400.
Khe dn thir hai 407 ndi thong véi hdc hinh chir nhat 409. Tirc 13, hbc
409 duoc bao gdm trong khe din hudng thir hai 407.

Can dao chiéu 16 duoc tao dang truc c6 15. Lo xo dao 11A nim trong
can dao chiéu 16. O vi du trén Fig.1, 10 xo d4o 11A nim trong can dio
chidu 16 vé6i phan du sau caa 10 xo ddo 11A nhé tir cAn déo chiéu 16.
Nhu duoc thé hién trén Fig.1 va Fig.6, can dao chiéu 16 c¢6 cic phan nhd
d& thir nhat 161 va thir hai 162, va cic phan nhé dao thir nhat 163 va thir
hai 164.

Céac phan nho d& thir nhit 161 va th hai 162 duogc tao & cic phan, &
phia thir nhét va thi hai ciia huéng thir ba D3, ctia cin dao chiéu 16, va
14n luot duoc dinh vi trong cic phin nhd thir ba 403 va thir tur 404 ciia
hop 2.

Céc phan nhé d4o tha nhat 163 va thi hai 164 nhd vé phia trudc tir hai
phén twong tng, & phia thir nht va thir hai ctia huéng thir hai D2, ciia
du trudce cua can dao chiéu 16. Do vay, cac phén nhé dao thir nhat 163
va thr hai 164 ndm & phia trudc xa hon so véi cac phan nhd d& thir nhét
161 va th hai 162.

Céc budc 14p rap hop 2 duoc giai thich.

Trudce hét, dau cuc thi nhét 13, dau cuc the hai 14, dau cuc tha ba 15,
bang mach 20 va tAm cuc di dong 12 dugc chtra trong than 3, nhu duoc
1;116 ta & trén. LO xo dao 11A duoc 18p vio trong cin dao chiéu 16. Sau do,
héc thir nhat 127 cta tAm cuc di dong 12 dugc 1ip khép & phan du sau
ctia 10 xo dao 11A va do vay cén dao chiéu 16 dugc dit trén tAm cuc di
dong 12. Sau d6, bd phan che 4 dugc ghép ndi véi than 3 véi cac phan
nhé d& thir nhat 161 va thi hai 162 ctia cin déo chiéu 16 dugc lip khép
vao cac héc thir ba 403 va thir tu 404.
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Hép 2 duoc lip rap nhu néu trén, va do vdy cin dao chidu 16 duoc
chira trong hdp 2 véi mot phia cia cac phin nhé dao thir nhat 163 va thir
hai 164 ciia cin dao chidu 16 (phin trudc ciia cdn dao chiéu 16) nam
trong phan 16m 400 cta hop 2 qua miéng 405 ctia hop 2.

Tiép theo, nit 4n 10, cam trugt 17, chi tiét 16 xo 18 va 10 xo phan hdi
19 dugc md ta. Nut 4n 10, cam trugt 17, chi tiét 10 xo 18 va 16 xo phan
hdi 19 duge gén vao mit trude ciia hop 2 sao cho cam truot 17 dugc day
vé phia tdm ctia nat 4n 10 bai chi tiét 10 xo 18 cling nhu ndt 4n 10 dugc
diy vé phia trudc (vé phia thtr nhit cia huéng thir nhit D1) boi 10 xo
phan héi 19.

Nhu dugc thé hién trén Fig.1, ntt 4n 10 14n luot ¢ phan @ 100, phan
bén thtr nhét 101, phan bén thir hai 102, phin bén thir ba 103 va phan bén
thtr tu 104 & phia trudc, bén trai, bén phai, mat trén va dudi cta no, va
duoc tao dang dang hop cé mit sau véi 16 chit nhat kéo dai theo hudng
tht hai D2. Phan nhd 107 duoc tao & mit trude cla phﬁn dé 100. Tuc 13,
phén nhd 107 dugc tao & mat trudc (mdt & phia tha nhét cta huéng thir
nhét D1) cda nut 4n 10, va dugc tao két cAu dé tiép nhan luc déy vé phia
sau (luc dy vé phia thr hai ctia hudng thir nhat D1). Phin bén thir nhét
101 gdm phén giita va ca hai phan.dau tach khoi phan giita, va diu nhon
105 nam trén dinh cta phan giita ctia phin bén thir nhat 101. Piu nhon
105 dugc tao két ciu dé ndm trong 18 hinh chit nhat 408 & khe dan huéng
thir nht 406 ctia bd phan che 4. Phin bén thar hai 102 gdm phan gitra va
ca hai phan d4u tach khéi phén giita, va diu nhon gai 106 nim trén dinh
clia phan gifra ctia phan bén thir hai 102. Pau nhon gai 106 dugc tao két
ciu dé nam trong hdc 409 & khe dan thi hai 407 cia bd phéan che 4. Do
'd6, ntt 4n 10 c6 thé duoc gin vao phin 16m 400 cia bd phan che 4 do
vay nit 4n 10 tu do di chuyén theo huéng thir nhat D1.

Nhu dugc thé hién trén Fig.11, cam trugt 17 ¢ cac phén thir nhit 171

va thir hai 172 (cac phin cam) @& 14n luot ép luan phién cac phan nhé dao
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thr nhat 163 va th hai 164 v& phia sau (dén phia thi hai cia huéng thir
" nhét D1). Cam trugt 17 con c6 phan thit ba 173 nbi cac diu trén cta cac
phan thtr nhat 171 va tha hai 172, va phin thir tw 174 ndi cac diu dudi
clia céc phan tht nh&t 171 vi th hai 172. Cam trugt 17 dugc tao dang
nhu khung chit nhét. Theo phuong én thuc hién sang ché, cac phan thir
nhit 171 va thir hai 172 ndm cach xa nhau sao cho: (a) khi ntt nhn 10
dugc nhin & trang thai trong d6 phan nhé dao tht nhit 163 ndm trong
phia trudc, phan thir nhat 171 s& diy phan nhé dao thi nhat 163 dé truot
" cam trugt 17 sao cho phéan thir hai 172 di chuyén tir phia trong cua phan
nhé dao thir hai 164 dén phan gitra ciia cic phan nhé dao 163 va 164;
trong khi (b) khi nit 4n 10 dugc nhin & trang thai trong d6 phan nhd déo
thi hai 164 dugc dinh vi & phia trude, phan thir hai 172 ddy phan nhé déo
thir hai 164 @& trugt cam trugt 17 sao cho phan thir nhét 171 di chuyén tir
phia trong ctia phin nhé dao thir nhat 163 dén phan giita cia cic phan
nhé dao 163 va 164.

Chi tiét 10 xo 18 c¢b cac phan 10 xo tim thir nhat 181 va thi hai 182
ddy cam truot 17 vé phia tim cta nat 4n 10.

O vi du trén Fig.11, cic phan 10 xo tdm thir nhit 181 va thi hai 182
l4n luot ndm & phia thi nhat va tht hai cia huéng thir hai D2, va cam
trugt 17 dugc ddy vé phia tAm cta nat 4n' 10 theo hudng thir hai D2 boi
cac phan 10 xo tdm thir nhat 181 va thir hai 182. Cu thé, chi tiét 10 xo 18
coHn gdm phan ndi 183. Cac phan 10 xo tAm thir nhat va thr hai 181 va
182 duoc nbi v6i phan nbi 183 sao cho céc dinh cia cac phan 10 xo tAm
thtr nhat 181 va thir hai 182 d& c4c diu ddi dién cta phan tht tu 174 cta
cam truot 17. Chi tiét 10 xo 18 gdm céc phan 16 xo tAm thir nhét 181 va
thir hai 182 va phan ndi 183 1ién khéi.

Lo xo phan hdi 19 gébm phan gitr 190 va phan diy 195. Phan giir 190
s& giit cam trugt 17, ndm trén mit trong ctia phan dé 100 cta nut 4n 10,

sao cho cam trugt 17 khong di chuyén doc theo mit trong cta phan dé
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100. Phin day 195 s& ddy nut 4n 10 v& trude (v& phia thir nhét ciia huéng
tht nhat D1).

O vi du trén Fig.11, cam truot 17 ndm trén mit trong cua phan dé 100
ctia nit 4n 10 duoc gitr trén mit trong cta phan dé 100 cta nat 4n 10 boi
phén giit 190 sao cho cam truot 17 khéng di chuyén theo huéng thir hai
D2. Lo xo phén hoi 19 gdm phén giit 190 va phan ddy 195 1ién khi.

Phén giit 190 dugc tao dang khung (khung chit nhat) c6 15, cho phép
cac phan nho dao thir nht 163 va thi hai 164 cta can ddo chidu 16 chui
qua. Cu thé, phan giit 190 14n luot c6 phin bén thir nhit 191, phin bén
thir hai 192, phan bén thi ba 193 va phin bén thi tu 194 & bén trai, bén
phai, mit trén va dudi ctia nd. Phan gitr 190 con ¢ phin gitra 19a giira
cac phan bén tht ba 193 va thir tu 194, va do vay phén giit 190 ¢6 cac 15
tht nhat 19b va tha hai 19¢, 14n lugt cho phép cic phan nhé dao thir nhét
163 va thir hai 164 di qua.

Phén ddy 195 c6 cac phin 10 xo tAm thir nhét va th hai ma mdi phan
dugc tao dang vom. Mbi phén gifta cla cac phén 10 x0 tAm thir nhét va
thir hai dugc cb dinh vao mit trong cua nut 4n 10, va nhd d6 nat 4n 10
dugc day vé phia trudc (vé phia thir nhét ciia huéng thir nhat D1) boi cac
phan 10 xo tAm thtr nhat va thr hai. Cac phan bén thir ba 193 va thi tu
194 cta phan gitt 190 dugc dinh vi gitta cac phan 10 xo tAm thtr nhat va
thr hai. P6i véi phan ddy 195, mép trong ctia phan giita cia phan 16 xo
tAm thtr nhit dugc nbi lién khdi v6i mép ngoai cia phan gifta ciia phin
bén thir ba 193 ctia phan gitr 190, trong khi mép trong ctia phan giita clia
phan 16 xo tAm thir hai dugc nbi lién khéi v6i mép ngoai ciia phan giita
ctia phan bén thir tu 194 ctia phan gitr 190.

O vi du trén Fig.11, phan ddy 195 1an luot c6 phan bén thir nhit 196,
phén bén thir hai 197, phan bén thir ba 198 va phan bén tha tu 199 & bén
trai, bén phai, mit trén va dudi cta nd. Péi véi phan ddy 195, cac phan

bén thir ba 198 va thir tw 199 14n luot twong tmg véi cac phan 10 xo tAm

-21-



26756

thr nhat va thir hai néu trén. Do vy, phan diy 195 duogc tao dang dang
khung (khung chit nhét) c6 156 16n hon téng cong cac 16 thir nhat 19b va
thir hai 19¢c. Cac phan bén thir nhit 196 va tha hai 197 13 cac phén cu
thanh tuy chon.

Céc budc gén cac chi tiét cdu thanh thé hién trén Fig.1 vao hop 2 duogc
giai thich.

Truée hét, cam truot 17 dugc dit trén mat trong cua phén dé 100 cua
nit nhin 10. Sau do, phén ndi 183 cua chi tiét 16 xo 18 duoc cd dinh vao
mit trong ctia phan dé 100 cta ndt 4n 10 véi cac dau dbi dién cia phan
thi tu 174 duoc giit boi cac dinh cia cac phan 10 xo tdm thir nhat 181 va
thr hai 182. Céc phén gifra cia cac phan bén thir ba 198 va thir tu 199
ctia phan ddy 195 ctia 10 xo phan hdi 19 duoc c¢b dinh vao mit trong cua
phan @& 100 caa nat 4n 10. Sau d6, nat 4n 10 vén git cam trugt 17, chi
tiét 10 xo 18 va 10 xo0 phan héi 19 dugc gin vao phin 16m 400 cia bd
phan che 4. |

Céc hoat dong dao chidu & mbédun cong tic 1 néu trén duoc giai thich.

O trang thai duoc thé hién trén Fig.6, tiép diém di dong duoc 12A tiép
xuc véi tiép diém tinh 141, va phan nhé dao thi hai 164 duoc dinh vi xa
hon vé phia trudc so v6i phan nhé dao thir nhét 163 trong can dao chidu
16. O trang thai nay, cac diu nhon 105 va 106 cta nat 4n 10 dugc gai véi
cac mép trude tuong tng cua cac ranh din thw nhat 406 va th hai 407
ctia bd phan che 4, trong khi nut nh4n 10 dugc day vé phia trude (vé phia
thir nhit cia hudng thir nhat D1) boi 10 xo phan hdi 19. T 13, nat 4n 10
nim trong vi tri truée nhat. Cam truot 17 nam trong ving gitra nat 4n 10
theo hudng thtr hai D2 béi chi tiét 10 xo 18.

O trang thai duoc thé hién trén Fig.6, khi nit 4n 10 dugc nhin vé phia
sau (vé& phia thi hai cia huéng thir nhat D1) béi nim diéu khién kiéu
phim dan piano 5 chéng han, ph?m thr hai 172, dugc dinh vi phia trudc
phén nhé dao thir hai 164, s& ép phin nhd dao thit hai 164, va do vy cam
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trugt 17 truot theo huéng thir hai D2 sao cho phan tha nhat 171 di
chuyén ra xa phan nhé dao thir nhit 163. O vi du trén Fig.6, phan thi hai
172 n3m trong bén trai cia phin nhé dao thir hai 164, va cam truot 17 s&
trugt (di chuyén) sang trai cing véi chuyén déng xoay dao cta can dao
chiéu 16 theo hudng thir hai D2. Trong sudt thoi gian ndy, phin thi hai
172 ctia cam truot 17 s& ép phin nhé dao thi hai 164 vé phia sau (vé phia
thir hai ctia huéng thtr nhit D1), va do vay cn dao chidu 16 dugc xoay
nguoc sang trang thai trong d6 phin nhé dao thir nhat 163 c6 vi tri phia
- trudc xa hon so véi phén nhé dao thir hai 164, va tAm cuc di dong 12 con
duge xoay ngugc. Két qua 13, tiép diém di dong dugc 12A dugc tach khoi
tiép diém tinh 141, va tiép diém di dong duoc 12B tiép xtc véi tiép diém
tinh 151. Khi nim diéu khién kiéu phim dan piano 5 dugc nha (khi ngudi
dung dirng nhin nim diéu khién kiéu phim dan piano 5), nit 4n 10 dugc
tra vé vi tri ban du cta né (vé vi tri trude khi nit 4n 10 duoc nhén), cung
v6i nim diéu khién kiéu phim dan piano 5, béi 10 xo phan hdi 19. Cam
truot 17 ciing tra vé vi tri ban dau cia nd béi chi tiét 10 xo 18.

O trang thai nay (& trang thai trong d6 tiép diém di dong duoc 12B
tiép xtic vdi tiép diém tinh 151), khi ntit 4n 10 duoc nhin vé sau (vé phia
thir hai ctia hudng thir nhat D1) béi nim diéu khién kiéu phim dan piano
5, phén thir nhat 171, vén duge dinh vi phia truéce ph?ln nhé dao thir nhit
163, s& ép phan nhd dao thir nhit 163 va do vAy cam truot 17 s& truot
theo huéng thir hai D2 sao cho phan thi hai 172 di chuyén ra xa phin
nhé dao thtr hai 164. Phén thir nh4t 171 ndm trong bén phai ctia phin nhd
dao thtr nhét 163, va cam truot 17 s& truot (di chuyén) sang phai cung véi
phin xoay dao cia cin dao chidu 16 theo huéng thir hai D2. Trong sudt
thoi gian ndy, phan thir nhit 171 ctia cam trugt 17 ép phan nhd dao thi
nhit 163 vé phia sau (v& phia thr hai ciia hudng thir nhat D1), va do vay
can dao chifu 16 dugc xoay ngugc vé trang thai & dé phan nhé dao thir

hai 164 c6 vi tri phia trudc xa hon so v6i phdn nhé dao thir nhit 163, va
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tdm cyc di dong 12 con duge xoay nguge. Két qua 13, tiép diém di dong
dugc 12B tach khéi tiép diém tinh 151, va tiép diém di dong duoc 12A
dén tiép xtc véi tiép diém tinh 141. Khi num didu khién kidu phim dan
piano 5 dugc nha (khi ngudi ding dimg nhén ntim diéu khién kiéu phim
dan piano 5), ntit 4n 10 duoc tra vé vi tri ban du ctia n6 (Vé vi tri trudc
khi nit 4n 10 dwoc nhin), ciing véi nim diéu khién kiéu phim dan piano
5, boi 16 x0 phan hdi 19. Cam trugt 17 cdn tra vé vi tri ban du ctia né béi
chi tiét 10 xo 18.

Céac déu hiéu dic trung cda phuong an thyc hién dugc giai thich dudi
day. Nhu dugc thé hién trén Fig.6, dau thir hai 122 cia tAm cuc di dong
12 va tdm ctia 16 xo phan hdi 19 nidm trong cac vi tri twong ng vé6i phén
nho 107 cta nit 4n 10, theo hudéng thir nhat D1. |

Nhu dugc thé hién trén Fig.2 va Fig.6, theo phuong 4n thuc hién sing
ché, phan nhé 107 13 phin nhé thing kéo dai theo hudng thi ba D3. Phin
nho 107 gdm dau dé 107b c6 chidu rong theo hudng thir hai D2. DAu thi
hai 122 cta tim cuc di dong 12 va tdm cua 10 xo phan hdi 19 trong -
khoang R1 tuong tmg véi dau dé 107b ciia phan nhd thing 107, theo
huéng tha nhét D1.

Ttc 13, theo phuong 4n thuc hién sang ché, dau thir hai 122 cia tAm
cuc di dong 12 va tdm ciia 16 xo phan hdi 19 nim trong khoang R1 cua
chiéu rong theo hudéng thir hai D2 cda phén nhé thing 107, nhu dugc
nhin tir huéng thir nhat D1.

Cu thé, nhu dugc thé hién trén Fig.6 va Fig.9, hop 2 (than 3) 1an luot
c6 cac héc thir nht 391 va thir hai 392 ma gift cac phén, & cac du thi ba
123 va th tu 124, cla phia ctia dau thi hai 122 cta tAm cuc di dong 12
sao cho phia ciia dau th nhét 121 cua tAm cuc di dong 12 xoay tu do
theo hudéng thir hai D2. _

‘Héc thir nhit 391 ¢6 day 391a nhé hon dau dé 107b ciia phin nhé 107
theo huéng thit hai D2, va trong khoang R1 tuong tmg véi dau dé 107b
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ctia phin nhé 107 theo hudng thir nhit D1. Héc tht nhét 391 duge tao
dang c6 mit cit ngang ting dan tir day 391a téi phia thir nhét cia huéﬁg
thir nhat D1. Tic 13, chidu rong theo hudng thir hai D2 cta hbc thir nhat
391 ting dan tir phia sau v& phia trudc. Tuong tu, hdc thir hai 392 c6 day
392a nhoé hon dau dé 107b cta phin nhd 107 theo hudéng thir hai D2, va
trong khoang R1 tuong tmg véi dau dé 107b clia phan nhd 107 theo
huéng thir nhat D1. Héc thi hai 392 dugc tao dang c6 mit cit ngang ting
dan tir day 392a dén phia thir nhat cia huéng thir nhat D1. Tic 13, chidu
-rong theo hudng thir hai D2 ctia hdc thir hai 392 ting dan tir phia sau vé
phia trudec.
Theo két ciu néu trén, dau tht hai 122 cia tAim cuc di dong 12 va tdm
ctia 10 xo phan hdi 19 nim trong khoang R2 twong mg véi cac ddy 391a
va 392a cia cac hdc thir nhét 391 va thir hai 392, theo hudng thi nhat D1.
Kich thuéc cia khoang R2, tirc 1 mdi chiéu rong theo hudng thir hai D2
clia cac day cta cac hbc thi nhat 391 va thir hai 392 1 bang khoang 2mm,
chéng han.
Tic 13, mdi trong s6 cac day 391a va 392a cia cac hdc thir nhat 391
va thir hai 392 ¢6 chidu rong theo hudng thir hai D2. Khoang R2 ctia cac
~ chiéu rong ctia cac day 391a va 392a duoc bao gdm trong khoang R1 cia
phén nhd 107 nhu dugc nhin tir huéng tht nhat D1. Dau thit hai 122 cia
tAm cuc di dong 12 va tAm cua 16 xo phan hdi 19 trong khoang R2 cua
cac chiéu rong theo hudng thir hai D2 cia cac ddy 391a va 392a cia cac
héc thir nhat 391 va tha hai 392, nhu dugc nhin tir huéng thir nhat D1.
Theo vi du, ddu thir hai 122 cia tAm cuc di dong 12 va tdm cua 16 xo
phan hdi 19 nim trén duong kéo dai tir dinh 107a ctia phin nhé 107 theo
huéng tht nhit D1.

Nhu duoc nhin tir Fig.2 va Fig.7, phin nhé 107 s& duoc ép vé phia sau
(vé phia thir hai ctia huéng thir nhat D1) boi hai g phing 53 nh6 tir mat

sau (mat & phia thi hai ctia huéng thir nhat D1) cta num diéu khién kiéu
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phim dan piano 5, ching han. Hai g& 53 ndy ndm trén mit sau ciia nim
didu khién kidu phim dan piano 5 & céc vi tri tuong tmg phan nhé 107 cia
nat 4n 10 kéo dai theo hudng thir ba D3, va kéo dai song song véi nhau
theo hudng thir hai D2.

O vi du cua tai liéu, tm cta 10 xo phan hdi dugc dinh vi trén duong
thing kéo dai tir phan nhd ciia diéu khién nam didu khién kiéu nut 4n (nut
4n), nhung diém xoay (dau gdc) cta chi tiét chuyén mach (tim cuc di
dong) khong duge dinh vi trén dudng thing kéo dai tir phan nhé. O két
cAu nay, vi tri tvong d6i (khoang cach) gifta cam truot va phan nhé cia
diéu khién nim diéu khién kiéu nat 4n s& thay d6i mdi khi diéu khién
num diéu khién kiéu nit 4n duoc nhin. Diéu ndy gy ra chénh 1&ch tai
giita hai trang thai cta chi tiét chuyén mach. N6i theo cach khac, s& co
khac biét 16n dé ép diéu khién niim didu khién kiéu nut 4n & trang thai
trong d6 chi tiét chuyén mach nghiéng vé mot phia theo mot huéng va
luc ddy cin dé nhin nat 4n & trang thai khac trong d6 chi tiét chuyén
mach nghiéng vé phia con lai theo mot huéng. Két qua 13, kha ning hoat
dong cua diéu khién nam diéu khién kiéu nit 4n s& bi giam.

O vi du khéc trong tai liéu 1, diém xoay (ddu dé) cua chi tiét chuyén
mach (tém cuc di dong) duoc dinh vi trén dudng théng kéo dai tur phén
nho cta didu khién nim didu khién kidu nat 4n, nhung tdm cua 10 xo
phan hdi khong ndm trén dudng thang kéo dai tir phin nhd nay. O két cdu
nay, chuyén dong cua didu khién num didu khién kiéu ndt 4n tré nén
khong on dinh, va giy ra su chénh 1&ch tai giita hai trang thai cta chi tiét
chuyén mach. Két qua 13, kha ning van hanh cta didu khién nam diéu
khién kiéu nat 4n s& bj giam.

- Nguoc lai, theo phuong an thyc hién sang ché, dau th hai 122 cua
tdm cuc di dong 12 va tAm ciia 10 xo phan hdi 19 ndm trong cac vi tri
tuong tmg véi vi tri cia phin nhd 107 ciia nat 4n 10 theo hudng thir nhét

D1. Do d6 c6 thé ngin thay dbi kha ning hoat dong ctia niit 4n 10 khi nut
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~4n 10 duogc ép. Két qua 13, kha ning van hanh nit 4n 10 c6 thé duogc cai
thién. Ngoai ra, c6 thé giam chénh 1éch tai gitta hai trang théi ctia tAm cuc
di dong 12.

Theo mot phuong an thuc hién sang ché, modun cong tic 1 khong cé
bang mach 20. Ttc 13, bang mach 20 13 thanh phén tuy chon.

Theo mét phuong an thuc hién sang ché, médun cong tic 1 gdm cac
* dAu cuc thl nhét va thir hai, nhung khong cé dau cuc tht ba 15. Pau cuc
thir nhat gdm phan d& 131 vén d& dau thi hai 122 cta tAm cyc di dong
12. Pau cyc thir hai gdm tiép diém tinh 141 duoc tao két ciu dé tiép xuc
v6i hodc khéng tiép xuc véi tiép diém di dong dugc 12A khi tAm cyc di
dong 12 duoc xoay sang mot phia nay hbéc phia kia trong cac phia thir
nhét va phia thir hai theo hudng thir hai D2. Cy thé, médun cong tic 1
gdm dau cuc thi hai 14A duoc thé hién trén Fig.12 thay cho cac dau cuc
tht hai 14 va tht ba 15 dugc thé hién trén Fig.1 va tuong tu. Pau cyc thir
hai 14A gdém tAm dau cuc 140, hai 10 xo khéa 148 va nut nha 149, va
gdm tiép diém tinh 141. TAm ddu cuc 140 gdm chi tiét git tiép diém tinh
147, phan ndi 142, phin phing thi nhit 143, phan phing thir hai 144,
phan phang thir ba 145 va phan phéng thir tu 146 1ién khéi. Phan ndi 142
kéo dai theo hudng thir ba D3, va cic phan phing tir thir nhit 143 dén thir
tu 146 nho (duoc ubn) vé phia sau tir cac dau dbi dién theo hudng thir ba
D3 ctia phan n6i 142 sao cho phin phéng thir nht 143 quay mat v6i phan
phing thtr hai 144 ciing nhu phin phéng thir ba 145 quay mit v6i phin
phing thir tr 146. Tiép diém tinh 141 nim trén phan giit tiép diém tinh
147 nhu vi du trén Fig.1. Két cAu theo phuong 4n thuc hién sing ché
ciing c6 thé dugc 4p dung cho phwong 4n thuc hién sang ché néu trén ma
kh6ng c6 bang mach 20.

- Theo mét phuong an thuc hién sang ché, médun cong tic 1 con gdm

bién ap 21, v6 bién 4p 22 va chi tiét trung gian 23, nhu dugc thé hién trén

Fig.13.
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V6 bién 4p 21 cb cudn day so cip 211 nim xen k& giita phén d& 131
va tAm diu cuc 130, va cudn day thu cép nim trong bo phén che lién két
213. Theo phuong 4n thuc hién sang ché nay, phan d& 131 duogc tach co
hoc ra khéi tAm ddu cuc 130. Ngoai ra, phan d& 131 con gdm phén ndi
131a duoc ndi v6i dau thir nhit 211a cta cudn diy so cip 211, trong khi
tAm dau cuc 130 gdm, thay cho phin ndi thi hai 137, phan ndi 137a dugc
nbi véi dau thir hai 211b cia cudn day so cép 211.

V6 bién 4p 22 gbm hai chdt din dién 221 14n luot dugc nbi dién, qua
ndp che két nbi 213, véi cac diu ddi dién cta cudn day thir clp cia bién
4p 21 bén trong v6 bién 4p 22. Hai chdt dan dién 221 1an luot duoc ndi
dién véi hai ddu cuc 203 (mot trong hai chét khong duge thé hién trén
hinh v&) ctia bang mach 20. Bang mach 20 con gdm ngudn sang (ngudn
sang thir hai) 206. Ngudn sang 206 con duoc chira trong mach (mach thir
hai) dugc ndi gitra hai d4u cuc 203. Mach thr hai gdm ngudn sang 206,
dién tré 207 va tuong tu, chéng han. Nguén sang 206 gém LED, va cu
thé 13 LED do, chéng han.

Bién 4p 21 va vo bién ap 22 trong ngin chira giita 39 & hop 2 (than 3).
Theo phuong 4n thyuc hién sang ché, phan giita ctia phan dé 30 ctia than 3
ducjc d3t 1ui v& sau so voi phia thir hai cia huéng thir nhit D1 sao cho

' khoéang d& chira bd bién 4p 21 va vé bién ap 22 c6 thé dugc tao ra. O vi
du trén Fig.13, phan giira ctia phin dé 30 duoc chon 1ui vé sau so véi phia
thi hai ciia huéng thi nhit D1 sao cho mot khoang tréng dé chira bién ap
21, v6 bién &p 22 va chi tiét trung gian 23 c6 thé duoc bd tri. Chi tiét
trung gian 23 duoc tao dé c6 dang tuong tng véi dang cia ngin chira
giita 39 theo phuong 4n thuc hién sang ché trén Fig.6.

Maic du phr?m néu trén d3 mo ta duoc xem 1 cach tbt nhit va/hodc cac
vi du khéac, song can hiéu réng nhiéu bién thé khac nhau c6 thé dugc thuc
hién trong d6 va ddi tuong duoc boc 16 & day co thé duoc thuc hién theo

nhidu dang khac nhau va vi du khac nhau, va ching cé thé duoc 4p dung
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cho nhiéu tmg dung khac, chi mét trong s6 ching dwoc md ta & day. D3
du tinh ring cac diém yéu ciu bao ho dudi day bao trum bién thé va thay

doi bat ky nam trong pham vi chinh xac cia sang che.
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YEU CAUBAO HQ

1. M6dun cbng tic bao gom:

nat 4n va 10 xo phan hdi, nat 4n ndm trén phia thir nht ctia huéng thir
nhat va 10 xo phan hdi nim trén phia thir hai ciia huéng thir nhit, nit 4n
c¢6 phan nhd duoc tao két cAu dé tiép nhén Iuc diy huéng vé phia thir hai
ctia huéng thir nhét, 16 xo phan hdi dugc tao két ciu dé, bt ky khi nao
nit 4n dwoc nhén boi lyc diy va sau d6 duoc nhén, tra nat 4n veé vi tri
truge khi nit 4n duge nhén; |

tAm cuc di dong 14n luot cb cac dau thir nhat va thi hai & phia thir nhét
va thir hai ciia hudng thir nhat, va nim trén phia dbi dién cua 10 xo phan
hdi tir nat 4n theo hudng thir nhat; va

co chu dao chidu dugc tao két cAu @ xoay nguoc tAim cyuc di dong
quanh du thtr hai theo huéng thir hai vudng goc véi hudng thi nhat bat
ky khi nao co cdu dao chiéu duoc ép bai luc ddy qua nat 4n,

trong do:

d4u thir hai cia tAm cuc di dong va tdm cia 10 xo phan hdi ndm trong

c4c vi tri twong g véi vi tri ctia phin nh6 theo hudng thir nhét.

2. Mé6dun cbng tic theo diém 1, trong d6 mddun con bao gom:

tiép diém di dong duogc nim trén tAm cuc di dong;

dAu cuc thir nhat bao gdm phin d& ma d& du thir hai cta tim cuc di
dong; va

d4u cyc thir hai bao gdém tiép diém cb dinh duogc tao két céu dé tiép
xtc voi hoic khéng tiép xtic véi tiép diém di dong duoc khi tdm cuc di
dong duoc xoay sang phia nay hoic phia kia trong cac phia thir nhat va

phia thir hai theo hudng thir hai.

3. Modun cong tic theo diém 1 hoic 2, trong d6:

phéan nhd 13 phin nho thing kéo dai theo huéng thir ba vudng gbc vai
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cac hudng thir nhat va thr hai, va bao gom dau dé c6 chiéu rong theo
hudng thir hai, va
dau th{r hai cda tam cuc di dong va tdm cua 10 xo phan hdi nam trong

khoang tuong tng véi ddu dé cta phin nho thing theo hudng thir nhét.

4. Mb6dun cong tic theo diém 1 hozc 2, trong d6:

tdm cuc di dong con bao gdm cac dAu thi ba va th tur & cac phia thir
nhit va thi hai cia huéng thi ba vubng goc véi cac hudng thir nhat va
the hai,

modun cong tic con bao gdm hép cb cac hbc thir nhat va thi hai 1an
luot gilt cac phén, & cac dau thir ba va tha tu, cua phia dau tht hai cta
tAm cyc di dong, sao cho phia dau thir nhat ciia tAm cuc di dong xoay tu
do theo hudng thir hai,

mdi mot trong cac hdc thir nhit va thir hai c6 ddy nhé hon dau dé cia
héc theo hudng thir hai va nim trong khoang tuong tmg véi dau dé cua
héc theo huéng thir nhét, va dugc tao dang c6 mit cit ngang ting dan tir
d4y t6i phia thir nhat ctia huéng thir nhat,

d4u thir hai cia tm cuc di dong va tAm ciia 16 xo phan hdi ndm trong |
khoang twong Ung v6i cac ddy cua cac hbc thir nhit va tht hai theo

huéng thir nhét.

5. M6dun cong tic theo diém 1 hoic 2, trong d6 co cdu dao chiéu bao
gom:

16 xo d4o ddy du thir nhat ctia tAm cuc di dong vé phia thr hai cia
huéng thir nhét;

can dao chidu 1an lugt cé cac phan nhd dao thir nhat va thir hai & cac
phia thu nhét va thr hai cia hudng thr hai, va duoc dit dé xo0ay tu do
theo hudng thi hai ciing vé6i tAm cuc di dong véi phan giir cAn dao chiéu,

& phia thir nhat ciia hudng thir nhat, ciia 10 xo déo;
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cam trugt ¢d cac phan thir nhit va thir hai & ép luan phién cac phan
nh6 dao thir nhit va thir hai vé phia thi hai ciia hudng thtr nhat; va

chi tiét 16 xo ddy cam truot vé phia ciia tAm ciia nit 4n theo hudng thir
hai.

6. Mbdun cong tic theo diém 1, trong d6 médun con bao gdm hdp ¢ céc
héc thir nhit va thir hai 14n luot gitr cac phan, & cac dau thi ba va th tu,
ctia phia diu thir hai ctia tAim cuc di dong, sao cho phia dau thir nhét cia

tdm cyc di dong xoay tur do theo huéng thir hai.

7. Cong tic Am tudng bao gom:
modun cong tic theo diém bt ky trong s6 cac diém tir 1 dén 6; va
tAm didu khién duoc gin thdo duoc viao phin mit, & phia thi nhit cia

hudng thir nhat, ciia nit 4n.
8. Cong tic 4m tudng theo diém 7, trong d6 hai gd phéng, d& nhin phin

nho vé phia thi hai cia hudng thir nhét, nhd tir mit & phia thi hai cta

hudng thtr nhat cua tam di€u khién.
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{Fig. 1]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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[Fig. 7]
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{Fig. 9]
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[Fig. 10]
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{Fig. 11]

-43-



26756

140
 14A{148,

149



26756

[Fig. 13]
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