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(54) MAY CONG CU

(57) Sang ché dé cap dén may cong cu dé gia cong phdi duge didu khién bang may tinh
bao gdm bé may (1) va it nhat hai thiét bi kep (2, 3) duoc giit bén canh nhau theo cach co
thé diéu chinh va di dong dugc, it nhat mot bo phan chira phoi duge tao ra boi mot trong sd
cac thiét b kep (2, 3) va it nhéat mot bo phan chira dung cu dugc tao ra béi thiét bi kep con
lai (2 hodc 3). Thiét bj kep (2, 3) duoc gitr theo cach ¢co thé diéu chinh va di dong duogc trén
bé may (1) bang phuong tién cua co cau quay (4, 5) bao gbm it nhat hai truc quay (6-9) ma
dugc két ndi dang ndi tlep va giao voi nhau. ft nhat mot bo phan dan hudng tuyén tinh (10)
duoc tao ra gitta it nhat mot trong sb cac thiét bi kep (2, 3) va bé may (1).
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Linh vuce ky thuét dwoc dé cap

Sang ché d¢ cép dén may cong cu dé gia cong cac phoi duoc diéu khién bang
may tinh, ma bao gdm bé may va it nhit hai thiét bi kep dugc gin theo cach c6 thé
diéu chinh bén canh nhau, trong doé co it nhéat mot bo phan chtra ph6i dugc tao ra boi
mat trong s6 cac thiét bi kep va it nhét mot bd phén chira dung cu dugc tao ra boi thiét

bi kep con lai.
Tinh trang k§ thuit ciia sing ché

Céc thiét bi dugc biét dén phuc vu viée tach, ghép va phi cac phdi bang co khi,
trong d6 cac chuyén dong chinh va chuyén dong diéu chinh gifra bd phén chtra phdi va
bd phén chira dung cu duogc yéu cau dé thuc hién quy trinh san xXuét nay dugc thuc
hién béng su trg giup cla ééc bd phan dan huéng tuyén tinh va cac bd phan din huéng
quay. Cho muc dich nay, cac thiét bi da biét thuong bao gdm céc bd phan chira phoi
duoc bd tri trén cdc ban ghép va cac bd phan chira dung cu dugc bd tri trén cac dau xir
ly, vi du duéi dang cic truc dong co. Tuy nhién, ciing ¢6 cac thiét bi, trong d6 cac bd
phéan chira phdi hodc bd phan chira dung cu duoc di chuyén trén céc canh tay robot.
Bit lgi cua viée sir dung céc ban ghép hodc cac canh tay robot c6 thé dugc thiy & chd
chiing doi hoi khong gian chuyén dong 16n, viée bao boc dé bao vé chéng lai bui bn
va dé thuc hién an toan lao dong twong tng 1a khd phirc tap. Ngoai ra, viéc st dung
cac ban ghép hodc cac canh tay robot ¢6 lién quan dén cac khodng cach di chuyén dai
da anh hudng tiéu cuc dén tdc do xir Iy va do cimg cua cac thanh phan. Tuy nhién,
mau thiét ké du ctng ctia cac ban ghép hodc cac canh tay robot 1a kha phirc tap va do

d6 co lién quan dén chi phi san xuét cao mot cach bt 1oi.
Ban chét ky thuit ciia sang ché

Do d6, muc dich ctia sang ché 1 dé xuit may cong cu c¢6 cing phd hiéu suit, ma
kich thuéc ctia cu triic dugc giam déng ké.

May cong cu theo sang ché dugc dic trung & chd, cac thiét bi kep duoc giit
twong g c6 thé didu chinh duge trén bé may bing cac phuong tién ciia co ciu quay
¢6 it nhét hai tryc quay, ma dugc két ndi dang néi tiép va giao nhau, va trong do it nhét

mot bd phan din hudéng tuyén tinh duge tao ra giita it nhit mot trong sé cac thiét bi
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kep va bé may. Do su két ndi ndi tiép cia cac truc quay clia ching, cic co cdu quay
tuong mg c6 bo phan khéi dong thir nhat, ma dwoc lip vao bé may quanh truc quay
thir nhét, ciing nhu bd phan khéi dong thir hai, ma duoc ldp trén bd phan khéi dong
thir nhit quanh truc quay thu hai. Bo phan din huéng tuyén tinh dong vai tro diéu
chinh khoang céch giita hai thiét bi kep theo cach doc 1ap vdi vi tri quay duoc gia dinh
boi co cdu quay, trong d6 pham vi ctia sang ché ciing bao gém cac phuong 4n, trong
d6 bo phén dan huéng tuyén tinh dugc thay bing bit ky b phan din huéng thich hop
nao dé diéu chinh khoang cach giﬁa céc thiét bi kep. Su tuong tac chuyén dong giira
hai co cdu quay va bd phan din huéng tuyén tinh 1am cho né6 c6 thé tao ra tit ca cac
chuyén dong twong dbi gitta bd phan chtra phdi va bd phan chira dung cu 13 can thiét
dé di chuyén doc theo bit ky dudng vién hinh hoc trong cac trinh tu duoc diéu khién
bang may tinh. Do d6 cac chuyén dong twong dbi lam cho né c¢6 thé dinh vi phoi va
dung cu trong khong gian lam viéc, cling nhur dé sap thang hang phdi va dung cu tuong
quan v&i nhau. Do su chdng chéo ciia cac chuyén dong quay, ma c6 thé dugc thuc hién
bang cic co cdu quay trong khong gian rat han ché, cac chuyén dong tuong ddi dugc
tao ra gifta cac phdi va dung cu 14 twong dbi 16n sao cho may cong cu theo sang ché c6
thiét ké nhé gon va c6 thé van hanh vai tde do xt 1y cao.

Theo su cai tién dau tién cta sang ché, bo phan dan huéng tuyén tinh duoc tao
ra gitta mot trong s céc thiét bi kep va co ciu quay dé gin thiét b kep. Theo cach nay,
khéi lwong duge di chuyén xung quanh bo phan din hudng tuyén tinh duoc gidi han
thuan loi so véi khéi lugng ciia thiét bi kep va phdi hodc dung cu duoc nhén trong do.
B6 phan din hudéng tuyén tinh duoc thiét ké twong ung co cac kich thuge nhe va do do
lam cho n6 c6 thé hoat dong thuén loi véi tde do xir ly cao. Tuy nhién, pham vi cia
sang ché hién nhién ciing bao gdm cac phuong éan, trong d6 by phan din hudéng tuyén
tinh dugc tao ra gifta cic truc quay clia mdt trong s6 cac co cdu quay hodc duge dinh
vi trong bé may giita cac co ciu quay.

Theo su cai tién dac biét dugc uu tién cia sang ché, goc vudng dugce tao ra
twong Ung gilta cac truc quay giao nhau. Céc géc khic vé co ban c6 thé thuc hién
dugc, nhung s& lam phirc tap khong can thiét trong viée 14p trinh céc trinh tu kidm soat
can thiét cho qﬁy trinh gia cong duge didu khién bang may tinh.

Tét hon 1a cac truc quay dugc tao ra gitta bé mdy va cac co cu quay dugc sip

thang hang song song véi nhau. Majc dii cac su sip thang hang khac vé co ban ¢6 thé
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thuc hién dugc, nhung s€ lam phtrc tap khong can thiét trong vi€c lap trinh céc trinh tu
diéu khién cin thiét cho quy trinh gia cong duoc didu khién bing may tinh.

Theo cai tién khac cua sang ché, may cong cu bao gdbm nhiéu hon hai thiét bi
kep, ma dugc gén ¢6 thé diéu chinh bén canh nhau, trong do it nhat mot trong cac co
cAu quay cua ching dugc bé tri & tAm va cac co cAu quay khac duge bd tri & chu vi clia
co cu quay dd duge bb tri & tam. Néu thiét bj kep cta co cdu quay da duoc bb tri &
tam tao thanh bd phan chira dung cu va céac thiét bi kep & chu vi twong ng tao ra cac
bd phan chtra phoi, su trao dbi phoi co thé duge thuc hién trén it nhit mot trong 36 cac
bd phén chira phoi, trong khi phdi dugc kep vao mot trong sb céc bo phan chua con lai
duogc gia cong bang dung cu trong bd phan chira dung cu dugce bb tri & tAm. Bing cach
ndy, thoi gian thiét 1ap c6 thé duoc rit ngin dang ké. Mt khac, néu thiét bi kep clia co
cAu quay da dugc bd tri & tAm tao ra bd phén chira phdi va céc thiét bi kep & chu vi
tuwong Ung tao ra cac bd phan chira dung cu, cc bo phan chira dung cu ¢ thé vira véi
cac dung cu khac nhau trong khi phoi dugce kep trong bd phan chira phdi trung tdm
duogc gia cong nhanh chéng biang cac dung cu khic nhau trong cac by phan chira dung
cu da duge bé tri & chu vi. Pidu nay ciing 1am cho né c6 thé rat ngin dang ké thoi gian
thiét 14p. Theo phuong 4n, c6 thé hiéu dugc dé din hudng cic co cdu quay duge b tri
& chu vi cua co cdu quay trung tdm doc theo dudng tron theo cac bang chi sé quay da
biét.

Theo cai tién khac cta sang ché, it nhit mot trong s6 céc thiét bi kep c6 it nhét
mot truc dong co dé thuc hién cac chuyén dong cit. Néu dung cu bao gém dung cu cit
kiéu quay, thiét bi kep tao thanh by phan chira dung cu duge thyc hién nhu 1a mot
phén cua truc dong co dudi dang giao dién dung cu. Néu dung cu bao gdm may tién,
thi thiét bi kep tao thanh bo phan chira phdi dwoc thuc hién duéi dang dung cu tién.
May cong cu theo sang ché bao gdm mot cach c6 loi rat nhiéu hoat dong gia cong néu
thiét bi quay dé thuc hién chuyén dong cat duoc gan cho c4 hai thiét bi kep.

Pé thuc hién cac trinh tu diéu khién can thiét cho viéc gia cong dugc diéu khién
bang may tinh cac phoi cang don gian cang tdt, cic truc quay giao nhau cta it nhat mot
trong s6 cac co chu quay tao ra vi tri giao truc. Néu mot trong sb cac thiét bi kep co
truc dong co, nut truc dugc tao ra bdi truc quay cia nd va céc truc quay giao nhau cta
co cAu quay tiép nhan truc dong co. Dé bb trf khong gian lam viéc gitta cac thiét bi kep

cang gan truc cang tdt, cac bd phan khéi dong thir nhét, ma duogc gin c6 thé quay duge
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trong bé méy quanh céc truc quay thir nhat, tot nhat 13 dugc thuc hién duéi dang cac

truc quay hodc cac truc khuyu.
M6 ta van tat cac hinh vé

Céc phuong 4n mau cia sang ché, ma tir d6 c6 thé tap hop cac dic tinh sang tao
khac, dugc minh hoa trén céac hinh v&. Trong d6:

Fig.1 thé hién hinh v& phdi canh so lwgc may cong cu ctia sing ché theo phuong
4n mAau tht nhit;

Fig.2 thé hién hinh v& phdi canh so lugc may cong cu ciia sing ché theo phuong
an mau thi hai;

Fig.3 thé hién hinh v& phdi canh so lwgc may cong cu ciia sing ché theo phuong
an mau thir ba;

Fig.4 thé hién hinh v& phdi canh so luge may cdng cu clia sang ché theo phuong
an mau thi tu; va

Fig.5 thé hién hinh v& phdi canh so luge may cdng cu clia sang ché theo phuong
&n mau thi nam.

M5 ta chi tiét sang ché

Fig.1 thé hién hinh vé& phéi canh so luq_c may cong cu theo sang ché c6 bé may
1 va hai thiét bi kep 2, 3 duoc lép ¢ thé diéu chinh duogc bén canh nhau, trong d6 bd
phan chira phoi dugce tao ra boi thiét bi kep 2 va bg phan chira cong cu dugc tao ra bdi
thiét bi kep 3. Céc thiét bi kep 2, 3 dugc lip twong mg theo cich ¢6 thé diéu chinh
duoc trén bé may 1 bang céc co cu quay 4, 5 ¢6 hai truc quay 6, 7 va 8, 9, ma dugc
lién két ndi tiép nhau va giao nhau. B6 phan din huéng tuyén tinh 10 dugc tao thanh
gira thiét bi kep 3 va bé may 1 va duoc bb tri gitra thiét bi kep 3 va co cdu quay 5 dé
gén thiét bi kep nay. Goc vudng lan luot duge tao ra giita cac truc quay 6, 7 va 8, 9
trong khi céc truc quay 6, 8 dugc tao ra giita bé may 1 va cac co cdu quay 4, 5 duoc
sép thzfmg hang véi nhau. Thiét bi kep 3 ¢6 truc dong co 11 dé thuc hién chuyén dong
cit bang dung cu 12 dugc kep trong thiét bi kep 3. Vi tri giao truc 13 duogc tao ra béi
cac truc quay 6, 7 clia co' cAu quay 4 trong khi nut truc 15 duogc tao ra béi truc quay 14
ctia truc dong co 11 va cac truc quay 8, 9 ciia co ciu quay 5 tiép nhéan cac truc quay 6,
7 va 8, 9, cac co cdu quay 4, 5 tuong tng c6 cic bd phan khoi dong thtr nhit 16, 17,

duoc gan trén bé may 1 quanh céc truc quay 6, 8, cling nhu céc by phan khéi dong thi
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hai 18, 19, dugc gan twong ung trén cac bd phan khoi dong thir nhét 16 va 17 quanh
cac truc quay 7, 9. P& bd tri khong gian lam viéc nam gitta cac thiét bi kep 2, 3 cang
gin truc cang tbt, cac bo phan khéi dong thir nhit 16, 17 duoc gin trén bé may 1 dugc
thuc hién dudi dang cac truc khuyu kép. Cac bo phén khoi dong thtr hai 18, 19 dugc
thyc hién dudi dang ban quay dé tiép nhan cac thiét bi kep 2, 3.

Fig.2 thé hién hinh v& phdi canh so lugc may cong cu clia séng ché theo phuong
4n mau thr hai, trong d6 may cong cu bao gdm bé may 20 va ba thiét bi kep 21, 22, 23
duoc giit ¢6 thé didu chinh bén canh nhau, trong d6 by phan chira phdi twong tng dugc
tao ra boi céc thiét bi kep 21, 22 va bd phan chira dung cu dugc tao ra béi thiét bi kep
23. Céc thiét bi kep 21, 22, 23 tuong Ung dugc gén ¢6 thé diéu chinh duoc trén bé may
20 bang cac co ciu quay 24, 25, 26 ¢6 hai truc quay 27, 28 va 29, 30 va 31, 32, ma
duogc két ndi ndi tiép va giao nhau. B phan din huéng tuyén tinh 33 duogc tao ra gitra
thiét bi kep 23 va bé may 20 va dugc bb tri giita thiét bi kep 23 va co ciu quay 26 dé
gin thiét bi kep nay. Trong trudng hop nay, géc vudng cling dugc tao ra tuong ung
gifta cac truc xoay 27, 28 va 29, 30 va 31, 32 va céc truc quay 27, 29, 31 dugc tao ra
gifta bé may 20 va céc co ciu quay 24, 25, 26 cling dugc sap xép song song vGi nhau.
Co clu quay 26 cua thiét bi kep 23 tao ra by phan chua dung cu dugc bd tri & tAm,
trong khi hai co cdu quay 24, 25 con lai duge b tri & chu vi duéi cia co ciu quay
dugce bd tri & tm 26. Thiét bi kep 23 tao ra by phan chira cong cu ¢6 truc dong co 34
dé thuc hién céc chuyén dong cit béng dung cu 35 dugc kep trong thiét bi kep 23. Vi
tri giao truc 36, 37 twong ng dugc tao ra boi cac truc quay 27, 28 va 29, 30 cua céc co
ciu quay 24, 25 trong khi nut truc 29 dugc tao ra béi truc quay 38 cta truc dong co 34
va céc truc quay 31, 32 clia co cdu quay 26 tiép nhan truc dong co 34. Do su két ndi
nbi tiép cua cac truc quay 27, 28 va 29, 30 va 31, 32, cic co ciu quay 24, 25, 26 tuong
g ¢6 cac bod phan khai dong thir nhit 40, 41, 42, ma duoc gdn trén bé may 20 quanh
cac truc quay 27, 29, 31, cling nhu cac bd phén khai dong thir hai 43, 44, 45, ma duoc
gén trén cac bd phan khai dong thir nhat 40, 41, 42 twong tmg quanh cac truc quay 28,
30, 32. Cac bd phén khoi dong thu nhét 40, 41, 42 tvong Ung duoc thyc hién dudi
dang cac truc khuyu trong khi cac bd phan khéi dong thir hai 43, 44, 45 duoc thuc hién
twong Ung dudi dang cac ban quay.

Fig.3 thé hién hinh v& phéi canh so lugc mdy cong cu clia sang ché theo phuong

an mau thtr ba, trong d6 may cong cu bao gdm bé may 46 va bdn thiét bi kep 47, 48,
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49, 50 duoc gin bén canh nhau theo cach c6 thé didu chinh dugc, trong d6 bd phan
chira ph6i dugc tao ra tuong ting boi céac thiét bi kep 47, 49 va bg phén chira dung cu
duoc tao ra twong Gng bdi cac thiét bi kep 48, 50. Céc thiét bi kep 47, 48, 49, 50 tuong
g dugc gin c6 thé didu chinh duge trén bé may 46 bing cac co ciu quay 51, 52, 53,
54 ¢6 hai truc quay 55, 56 va 57, 58 va 55, 59 va 57, 60. Cac bd phan dan huéng tuyén
tinh 61 va 62 duoc tao ra twong ung gitra mdi thiét bi kep 48, 50 tao thanh bd phan
chira dung cu va bé may 46 va dugc b tri gifta cac thiét bi kep 48 va 50 va céc co ciu
quay 52 va 54 dé gin cac thiét bi kep nay 48 va 50. Céc co cdu quay 52, 54 dugc két
nbi v&i nhau béi truc quay chung 57 trong khi céc co cdu quay 51, 53 duge két ndi véi
nhau béi truc quay chung 55. Do su két ndi ndi tiép cta cac truc quay 55, 56 va 57, 58
va 55, 59 va 57, 60, cac co cAu quay 51, 52, 53, 54 twong Ung c6 céc bd phan khoi
dong thir nhit 63 va 64, ma dugc gin trén bé may 46 quanh truc quay 55, 57, cling nhu
cac bg phan khéi dong thir hai 65, 66, 67, 68, ma tuong ing dugc gén trén cac b phén
khéi dong thu nhét 63, 64 quanh cac truc quay 56, 58, 59, 60. Hai by phan khoi dong
thr nhét 63, 64 1an lugt duoc thuc hién dudi dang céac truc khuyu kép, trong khi truc
cic bd phan khéi dong tha hai 65, 66, 67, 68, ma tuong ung duoc két hop véi mot
trong hai truc khuyu kép thanh hai cip, dugc thuc hién dudi dang céc ban quay.

Fig.4 ciing thé hién hinh v& phdi canh so luge may cong cu theo sang ché, tuy
nhién, & dang ctia phuong 4n mau thit tu khong dugc mo ta bao quat. Theo phwong 4n
mau nay, may cong cu bao gdm bé may 69 c6 dang tAm dé va hai thiét bi kep 70, 71
duoc gén theo céach c6 thé diéu chinh dugc bén canh nhau, trong dé bd phan chira phoi
duoc tao ra boi thiét bi kep 70 va bd phan chtta dung cu dugc tao ra boi thiét bi kep
71. Do su két ndi nbi tiép cua cac truc quay ciia ching, cac co ciu quay tuong img c6
cac bd phan khoi dong thi nhit 74, 75, ma duogc lap trén bé may 69 quanh truc quay,
cling nhu cac b phén khoi dong tha hai 76, 77, ma dugce lip twong g trén cac bd
phén khai dong thir nhat 74, 75 quanh truc quay. Theo phuong 4n miu nay, bd phan
khoi dong thtr nhit 74 duge thuc hién dudi dang 6 d& truc hai tiép diém va bd phan
khéi dong thi nhét 75 dugc thuc hién dudi dang truc khuyu don. B¢ phan khéi dong
thtr hai 76 duoc gan cho thiét bi kep 70 dugce thuc hién dudi dang truc tiép nhan phoi,
con by phan khéi dong thir hai 77 duoc gén cho thiét bi kep 71 lai dugc thuc hién dudi
dang ban quay.
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Fig.5 ciing thé hién hinh v& phdi canh so lwge mdy cong cu theo sang ché, tuy
nhién, dudi dang ciia phuong dn mau thir ndm ciing khong duge mo ta bao quét. Trong
truong hop nay, may cong cu cé bé may 78 c6 dang két cdu khung va hai thiét bi kep
79, 80 duoc gén theo cach c6 thé diéu chinh bén canh nhau, trong d6 b phan chira
phoi dugc tao ra boi thiét bi kep 79 va bd phan chira dung cu dugc tao ra béi thiét bi
kep 80. Do su két ndi nbi tiép clia cac truc quay cua ching, cic co ciu quay ciing
twong tmg c6 cac bd phan khoi dong thir nhit 81, 82, ma dugc gin trén bé may 78
quanh truc quay, ciing nhu cac bo phan khoi dong thir hai 83, 84, ma twong ung duoc
gén trén cac bd phan khéi dong thir nhét 81, 82 quanh truc quay. Theo phuong 4n nay,
ca hai by phan khéi dong thir nhét 81, 82 dugc thuc hién dudi dang cac truc khuyu va
ca hai b phan khoi dong thir hai 83, 84 duge thuc hién duéi dang cac ban quay.

Tht ca cac dau hiéu da duge boc 10 trong phdn md ta & trén va trong cac diém
yéu ciu bao ho co thé duoc tuy ¥ két hop véi cac dAu hiéu cua cac diém yéu cau bao
ho doc 1ap. Su boc 10 ciia sang ché do d6 khong gidi han & cac su két hop cia cac diu
hiéu dugc mo td hodac dugc yéu cAu béo ho, ma tit ca cac su két hop thich hgp cua cac

dau hiéu trong pham vi ctia sang ché phai dugc coi 1a dugce boc 19.
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YEU CAUBAO HQ

1. M4y cong cu dung dé gia cong phdi dugc diéu khién bang méy tinh, may cong cu
nay bao gdm bé may (1; 20) va it nhit hai thiét bi kep (2, 3; 21-23) ma dugc gitt trén
nhau theo cach c6 thé diéu chinh va di chuyén duoc, trong do it nhét mot bod phén chtra
phoi dugc tao ra bdi mot trong céac thiét bi kep (2, 3; 21-23) va it nhit mot bd phén
chira dung cu dugc tao ra béi thibt bi kep con lai (2, 3; 21-23), trong d6 thiét bi kep (2,
3; 21-23) duoc giit tuong Uing trén bé may (1; 20) theo céach co thé didu chinh va di
chuyén duoc bang phuong tién cia co cdu quay (4, 5; 24-26) va it nhét mot bo phan
dan hudng tuyén tinh (10; 33) dugc tao ra giita it nhit mot trong cac thiét bi kep (2, 3;
21-23) va bé may (1; 20), va trong d6 mdi co ciu quay co it nhét hai truc quay (6-9;

27-32) ma duoc két ndi voi nhau dang ndi tiép va giao nhau,
khéc biét & chd:

bd phén khoi dong thi nhét, ma duoc gin c6 thé quay duoc trén bé may bang phuong
tién cua truc quay tht nhét, duoc thuc hién dudi dang truc khuyu hodc truc méu

khuyu.

2. Mdy cong cu theo diém 1, khac biét & chd, b phan dan huéng tuyén tinh (10; 33)
duge tao ra gitra mot trong sb céc thiét bi kep (2, 3; 21-23) va co ciu quay (4, 5; 24-

26) dé giir thiét bi kep nay.

3. May cong cu theo diém 1 hodc 2, khac biét & chd, goc vudng lan luot duoc tao ra

gifta truc quay giao nhau (6-9; 27-32).

4. Méy cong cu theo diém bat ky trong s6 cac diém tir 1 dén 3, khac biét & chd, truc
quay (6, 8; 27, 29, 31) cta truc quay giao nhau (6-9; 27-32), ma dugc tao ra gilta bé

may (1; 20) va co cAu quay (4, 5; 24-26), dugc sap song song v6i nhau.

5. May cong cu theo diém bat ky trong sb cac diém tir 1 dén 4, khac biét & chd, may
cong cu ndy bao gdm nhiéu hon hai thiét bi kep (21-23), ma dugc giit trén nhau theo
cach c6 thé didu chinh va di chuyén duoc, trong d6 c6 it nhat mot trong sb cac co cdu
quay cta chiing (24-26) dugc bb tri ¢ tim va co cdu quay twong tng khéc (24, 25)

duoc bd tri & chu vi cia co cdu quay dugce bé tri & tAm (26) theo cach phan tan.
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6. May cong cu theo diém bét ky trong s& cac diém tir 1 dén 5, khéac biét & chd, it nhit
mot trong s cac thiét bi kep (2, 3; 21-23) bao gdm it nhit mot truc dong co (11; 34) dé
thue hién chuyén dong cit.

7. May cong cu theo diém bAt ky trong sb cac diém tir 1 dén 6, khac biét & chd, vi tri
giao truc (13, 36; 37) dugc tao ra bdi truc quay giao nhau (6-9; 27-32) cua it nhit mot
trong s cac co clu quay (4, 5; 24-26).

8. May cong cu theo diém 6 hodc diém 7, khac biét & chd, nit truc (15; 39) duge tao ra
bai truc quay (14, 38) cda truc dong co (11; 34) va bai truc quay giao nhau (6-9; 27-
32) ctia co ciu quay (5; 26) chira truc dong co (11; 34).
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