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(54 MAY CAY LUA SUDUNG PONG CO DIEN

(57) Sang ché€ dé cap dén mdy c4y lda sir dung dong co dién bao gom cén l4i may
(1), khung may (2), gian dung ma (3), hé thong gian mo cay (4), hé thong truyén
dong (5), h¢ thong ban trugt (6). Trong d6, can 14i may (1) dugc két n6i véi
khung may bang khdp n6i ren. Can 14i mdy (1) vira dung dé kéo mdy di vira c6
tdc dung 14i may. Trén cln cdn c6 cong tic diéu khién (111) vira dé déng ngit
dién, vira c6 thé thay d6i dién 4p d€ thay ddi toc do cdy. Pic trung & chd may
cdy lda st dung dong co dién mot chiéu 12V - 12mA dugc cép dién tir binh cép
dién (582). Gian dung ma (3) bao gém: mo to (336) tao dong luc ddy ma xudéng,
banh rang (337) xoay truc gén cac con lan (333), xich truyén dong (338) truyén
Iuc tir mo to (336) xudng truc gén céc con lan (333) ddy ma, con thoi (339) nhan
luc tir h¢ thong truyén dong (5) dua t6i 1am dich chuyén gian dung ma (3) sang
trai va sang phai. Hé thong truyén dong (5) st dung mé to dién dé tao dong luc

cho h¢ thong gian mo cdy (4) va gian dung ma (3) 1am viéc.
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Linh vuec kj thugt dwge dé cip
Sang ché dé cap dén may cy lua sit dung dong co dién.
Tinh trang kj thudt ciia sdng ché

D3 biét, cdy lia nudce 13 mot cong viée vo clng vat va va mang tinh thoi vu rat
cao. Vi thé, & nhimng nudc c6 nén néng nghiép laa nude phat trién da san xuit ra
méy cdy dé giam bt ndi vat va dé cho ngudi nong dan. O nuéce ta hién nay ciing
¢6 rat nhiéu loai may cdy lta va da phén 1 cac loai may cy lua dugc nhap khau tir
nude ngoai st dung dong co xing hodc dong co diezen. mdy cdy rat nhanh nhung
hang cdy hoi thua so véi cac loai gidng lia ngén ngay cia Viét Nam. Gid ban cua
cac loai may d6 rat cao, tir vai chuc triéu Gén vai trdm triéu déng moi may. Trude
thue t€ @6, nam 2014 chiing t6i cling da nghién ciru v san xudt loai thiét b céy lua
cam tay khong sir dung dong co thin thién véi méi truong, don gian gon nhe, gia
thanh phu hgp véi ngudn tai chinh cia ba con ndéng dan va ciing rat phu hop véi
nhiéu loai dia hinh thd nhudng ctia nudc ta va mot 36 murde trong kha vye. Thiét bi
cdy laa cam tay khong dong co da duoc boc 16 trong don sang ché s& 1-2015-
01753 va don giai phap hitu ich sb 2-2016-00251, 1a thiét bi cdy ma non. loai ma
tham duoc gieo trén nén dat cimg hodc trén san. Ma duoc dinh hinh thanh timg
miéng hinh chit nhat ¢6 kich thudc vira véi cac khoang chita ma trén m 4y cay la
bang tay khong dong co. May cy lua bing tay khong déng co cun,q c6 thé ciy loai
ma gieo trong c4c khay hinh chit nhat nhrr ma ding che cac may cay hién dai. May
¢6 két cAu nho gon, nhe va d& sir dung, d& bao tri sira chira. C6 thé hoat don;r trén
nhiéu loai dia hinh, pht hop véi diéu kién va tap quén canh tac ca dai da s& ngun
nong dan Viet Nam.

Tuy nhién. nhiing loai méy cay nhap khdu hién dai va may cdy lda bing tay

. khoéng str dung dong co van con mot sd han ché. Vi du nhu cic may cdy nhap kbéu

\
A

hién dai can nhiéa chi phi nhién lidu va 6 nhiém moi vuoomg, gia thank cao, ¢ ng
kénh nén kho di chuyén t6i cac thira rudng nho hodc rudng bac thang. May ciy lta
bang tay khong dong co cong sudt chua cao, ngudi sir dung con phai dung haj tay
dé didu khién cdy do do s& nhanh bj moi tay, hé théng déy ma trén gian dung ma
c6 tiét dién va pham vi hep nén viéc ddy ma xudng cho md céy ldy ma chua duoe
t6i wu héa. Hé thong uuy én ddng cho g' an dung ma con LO diém dung nho khi giin
ma dich chuvén hét v& mor bén va bit ddu quay lai thi !an cdy d6 ma chua Kip ra,
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dan dén trong 1an cay dé khong cé hodc thiu ma. Vi the, nguoi sir dung phai thao
tac lai mot 1an cay khi gian ma dao chiéu thi khém ma trén hang cay méi deu.

Dé khac phuc nhiing han ché néu trén, chung t6i da nghién ctu va ché tao loai
may cdy laa sir dung dong co dién. Uu diém cua loai may ciy nay la don gian, dé
sir dung, d& di chuyén trén nhiéu dia hinh, than thién v6i moi truong, giam chi phi
phat sinh t&i muc ti thiéu, ting céng sudt cdy, phit hop vai dia hinh thd nhudng
ctia nhiéu ving mién, dac biét 1a phtt hop véi tiém nang tai chinh cia dai da sb ba
con ndng dan trong lia.

Bdn chdt ky thudt ciia sdng ché

Muc dich cta séng ché 1a nghién cuu ché tao may céy loa st dung ‘dcf)ng co
dién. Nguén dién s& duoc nap vao binh chtza dién. hodc 14y truc tiép tlr cdc thiét bi
tao ra dién nhu pin nang luong mét troi hodc cac phéh g hoa hoc khac dé tao ra
dién lam cho mo to clia may hoat ddng, tao ra cac luc dua dén céc bd phén tuong
(ng trén mdy dé thuc hién viéc cdy cdy ma xudng rudng. Yéu cu dit ra 1a phai
tién ich va dé str dung. Co céu mdy dugc thiét ké thanh cac modun co thé théo roi
khi di chuyén, dé di chuyén trén nhiéu dia hinh, d& bao tri sira chira, tiét kiém chi
phi phat sinh, than thién v6i moi trudong, phi hop véi tiém ning tai chinh cua
ngudi ndng dan, cong suat cdy ting cao hon may ciy laa bang tay khong str dung
dong co.

Dé dat dugc muc dich néu trén, médy cdy laa sir dung dong co dién theo sang
ché bao gdm: cin 1ai may (1), khung may (2), gian dung ma (3), hé thong gian mo
céy (4), hé théng t‘ruyén dong (5), hé théng ban truot (6).

Can 1ai may (1) duoc két ndi voi khung may (2) bing khép ndi ren. Can 14i
may (1) vira ding dé kéo may di vira c6 tac dung 1ai may. Trén cén con co cong tic
diéu khién (111) dong ngét dién cho hé théng truyén dong lam viéc tao ra thao tac
cay cho hé thdng gian mo céy (4) va dich chuyén ngang cho gian dung ma (3), chia
ma cho cac mo cdy ldy ma. Cong tic didu khién (111) con c6 thé thay dbi dién ap
dé thay dbi tée do céy, do d6 c6 thé lam thay ddi mat do cé.y trén rudng.

Khung méy (2) bao gém khung déay c¢6 céc thanh doc day (221), cdc thanh tru
ding (222), dau trén cia cac thanh tru ding (222) duoc gén thanh c6 tiét dién hinh
chit V dé d3 gian dung ma (3), thanh nhém tiét dién hinh chir V ¢6 canh (231) dé
d& chin dudi nhiing miéng ma trén gian dung ma (3) khong cho miéng ma chay ra
khoi khoang chira ma (331); canh (231) ¢6 bd tri cac ranh (232), mbi ranh twong
ng v6i mot khoang chita ma va mot mo cdy. Thanh nhém tiét dién hinh chir V co
gin thanh-nhdm tiét dién hinh chir L (229), thanh nhém tiét dién hinh chir L (229)
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¢6 bd tri cac con lin (233) dd phia dudi gian dung ma (3), ¢ tac dung giam ma sat
cho gian dung ma khi dich chuyén sang hai bén. Céc try ding (235) va cic tru
ding (236) lan frot duoc bd tri vadng goc véi cac thanh doc day (221) dé do hé
thdng truyén dong (5) va dé lap dng hiéu chinh dé sau cdy (237). Ong didu chinh
d6 sau cdy (237) lap 16ng bén ngoai try ding (236) dé 6 thé thay ddi chidu cao cua
gian mo cdy (4) nham didu chinh do siu cdy. Gia d5 (239) nbi giita tru dimg (236)
va tru dimg (235) dé d& mé to (551) va binh cap dién (582).

Gian dung ma (3) duoc két cdu tir cac cum mddun co thé thdo roi khi di
chuyén. Gian dung ma (3) chira ma dé cho mé cdy 4y ma. Mt trén cia gian dung
ma ¢d bd tri cac khoang chita ma (33 1), gilta cac khoang chia ¢6 cac thanh chin
(332), mdi khoang chtra ma (’33 1) c6 mdt con lan (333) ddy ma xudng. thanh do 14
mg;i‘(334) duge do boi cde tam do (335) duge b ti & phia trén ¢in canh dudi cua

Cgidn dung ma (3). Mit sau cda vian dung ma 26 bd 1rf mo w0 (330) iau ddng iuc
ddy ma xudng, ¢ia xich (357) iap trén {ruc gdn cac con lan ddy ma (342), lue tir md
10, (336) truvén xudng truc gau cae con lan (333) day ma thong qua xich ruvén
ddng (338) va dia xich (337). Gia lap con thoi (340) dugc gin ¢d dinh vao khung
ctia gian dung ma (343). Khi con thoi (339) quay nhd nhén lyc tir hé thong truyén
dong (5) dua téi, gia lap con thoi (340) chuyén dong theo ranh xodn (578) cua truc
(577) lam dich chuyén gian dung ma (3) sang trai va sang phai. Khung cua gian
dang ma \343) ¢6 hai cum bi ray treo glan dung ma (341) len khung may (2). Conv
tic tw 60ng dong dién (344) duoc gan ch dinh trén khung cua gian dlmg ma (343),
hai tru cap dlen (346) duge gan ¢ dinh trén khung may (2), khi cong ta(, i dong
dong dién (3%, dén vi tri try cap dién (346), mo to (336) duoe Lap dlt,n 1o a
dong iuc lam quav cac con lan (333) dav ma xubng.

HL thong gian md ¢y bao gdm: khung lap cAc cum mo cdy (442), trén do ¢6
gin céc hop din hudng (445) din hudng cho truc dap ma (44()). Than hop dan
huong (443) ¢6 gan mo 1é'iy ma (443) nho d¢ gitt mod léy ma (444). Truc dap ma
(446) dwoc bd tri bén trong hop din hudng (445) dé dap ma ra khoi mé lay ma
(443). Dau phia dudi ctia tryc dap ma (446) c6 gan chén dap ma (447) ¢b tac dung
tach ma ra khoi mo 1y ma (443) khi cay ma da dwoc cdm xudng bun. diu phia trén
¢ bd tef 16 x0 nang truc dap ma (448), bc ham (449) dé diéu chinh dd sdu eva truc
dap ma (446). Ocham (449) dugc gin c¢b dinh vai thanh nbi ngang (450) dé truyén
fuc 161 cac truc dap ma nho don by (451). Mt dau cua don bay (45 1) ludén duogce
ty viio va truot trén cam (559) nho bac truot (461) dé tao Tuc bat tire thi cho chan
dap ma (447). bé ﬁiéu chinh luwong ma duoc hé théng gian mo cdy (4) lé\ nhiéu
hay i1, hé théng gian mo cay {(4) co bb tri bu iong chinh 1dy ma (432) duoc b6 tri
trén thanh giang ngang (455), cin didu chinh (453) du ge ge’in“éé dinh vao khung
ldp cac cum md ca} (442). Dé ditn chinh do sau cdy, hé thong giz‘aﬁ mo cay (4)
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dugc treo trén ha*' cum bu 10ng didu chinb dg séu cAy (454) nho ong diéu chinh do
sdu cdy (237) duoc 10ng phia ngoai hai thanh try (236) cia khung may {2). Hai
thanh khuyu dai (459) c6 mot dau duwye 1ip quay duoc trén ong diéu chinh d¢ sau
cdy (237) théng qua khép quay (467), dau con lai ndi v6i can nang gian mo cy
(456) tao thanh dang khuyu nh khép xoay (463). Hai can nang gian mo cay (456)
duoc treo trén hai vong bi (457) duge ndi ra tir thanh khuyu ngan (557). Thanh
truyén luc trung gian 465 ¢6 mot dau reo vao éng didu chinh d6 sau céy (237) qua
6 bac va mot dau néi v6i thanh khdi tao luc (458) qua khdp quay (464), dé truyén
dong cho thanh truyén luc (560) tao luc cho gian dung ma (3) dich chuyén ngang.

Heé thong tru"/en dong (5) st dung md to-dién dé tao dong luc cho céc bd phan
_cua may hoat dong, dic biét 1a tao dong lyc cho hé thong gian mo cdy (4) va gian
dung ma (3) lam viée. & thng truvén dong (5) duoc do boi cdc tru dalrig (2335)
ctia khung may (2), duoge bo tri dbi (Ut”’l vol mdt wén che gian dung my {3). He
théng truyén dong ( S) bao gom: binh cAp dién (582) cung cdp dién ndng cho mb to
chinh (551) tac ngudn dong lue chinh. ddu ra ciia mo to chinh (351) cd gav banh
ring nhé (552). xich truyén dong (553) dén dong cho banh rang lén (554) lam quay
truc truyen dong chinh (555), truc truyen dong chinh (555) dugc do boi bi do truc
truvén dong chinh (556), truc truyén déng chinh (353) {am quay hai thanh khuyu
ngén (557), khién cam (559) .quay theo nho true ngan (558) duge gn cb dinh gitra
thanh khuyu no'én (557) va cam (559) Thanh truvén luc (560) dugce lap vl cum
diéu chinh budc dich chuyén cho gian dung ma, dé ﬂ‘dy d6i khoang dich chuyén
cla gian dung ma (3), cum didu chinh budc dich chuyén cho gian dung ma bao
gbm true didu chink bude dich chuyérn (561), 10 x0 hiéu chinh (562). 6ng diéu hoa
fuc (563), dc didu chinh cu ly (564), ¢ khoa (565) sau khi didu chinh, thank truyén
fuc ngan (566). Thanh truyén lyc ngin (566) dugc dd theo cach lic duoc nho khap
ndi (567). Clﬂuyén d‘énﬁ'lé cua thanh truyen lure ngan (566) lam quay khdop xoav
(568), dugc b6 tri & mot ddu cia thanh fluyen lye ngén, chuyén déng quay khop
xoay (568) lam « quay lip (576) nho céc thanh chuyén hudng luc (Sh()) thanh don
ba\ hinh chit Z (573) thanh truyén luc dimg (575) thanh gat (579). Con thoi (339)
duge gin vdi lip (576) thong qua true (577), chuyén dong quay cua lip (576) lam
quay con thoi (339) lam gian dung ma (3) co'thé dich chuyén sang hai bén.

Heé thong ban truot (6) lip phia dudi khung may (2) ¢6 tac dung néng dc chong
in cho toan by may ciy lia sit dung dong co dién va gitip mayv di chuyén nhe
nhang trén mit ruong. Hé thdng ban trugt (6) bao gdbm: tim trugt phia trude (661),
céc tAm truot nho phia sau (662).
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Mo ti van tat cdc hinh vé

Mady cay lta sur dung dong co dién theo sdng che sé rd rang hon qua phan mo
ta chi ti€t dudi day dua vao céc hinh v& kém theo, trong do:

Hinh 1 12 hinh chiéu canh thé hién tong thé may cdy Iva sir dung dong co dién
theo sang che ' '

Hinh 2 1a hinh chiéu canh thé hién chi tiét cac chi tiét timg by phan ctia may
cly lua st dung dong co dién theo sang ché; ‘

Hinh 3 1a hinh chiéu truc do hé thong khung may cua may chy ]ua st dung
dong co dién theo sang ché;

Hinh 4 14 hinh chiéu dang thé hién mat tren gian dmm mg cua may chy lua si
dung don g co dién theo sang ché;

Hinh 5 14 hinh chiéu truc do thé hién mat sau gian dung ma ciia may cav ita s
dung dong co dién theo sang ché;

Hinh 6 14 hinh chicu truc do thé hién hé thong gian mo cdy cia may cdy lda si
dung'ddng co dién theo sang ché;

Hinh 7 Ia hinh chiéu truc do thé hién hé thong truyén dong cua may cay laa st
dung dong co dién theo sang ché;

Hinh 8 1a hinh chi¢u bang thé hién mat day dudi hé thong ban trugt cia may
cay lta sir dung dong co dién theo sang ché.

MG td chi tiér cdc phwong dn thye hién sing ché

Nhu duge thé hién trén cAc hinh vé tir Hinh 1 dén Hinh 8, méy ciy lua st
dung ddng co dién theo sang ché bao gdm cén lai may 1 duge ndi v6i khung may
2. Ngudi str dung vira kéo mdy vira 1ai méy di ding hudng bang can lai may 1.
Khung may 2 1a noi lién két cac bd phan cia may cdy lua sir dung dong co dién
theo sang ché. Giin dung ma 3 duoc bd tri trén khung may va ¢6 thé dich chuvén
qua lai twong déi trén khung may nho ray truot, hé théng gian mo chy 4 duoc treo
trén hai thanh khuyu dai 459 dao dong theo hé thdng truyén dong bén trén khung
méy 2, hé théng truyén déng S ndm canh gian moé cay 4 trén mat khung may. hé
thdng ban trugt 6 dat phia dudi dav cua khung may 2 ¢o téc dung xo0a nhan mat

-

rudng trude khi cdy va giam ma sat trugt do trong lugng caa tean bd midy. ginp
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nguoi st dung kéo may ma khong cdm thay ning, dé dang di chuyén trén mat
rudng deé cho h¢ thong truyén dong ciia may tu dong dieu khién gian mo cay.

Cén lai may 1 (nhu duoc thé hién & Hinh 2) duoc két ndi véi khung may bang
khép ndi ren. Cén 1ai may 1 vira ding dé kéo may vira ¢6 tac dung lai may di ding
huéng. Trén cin lai may 1 dwogc bd tri cong tic didu khién 111 dong ngit dién cho
hé thong truyén dong. Cong tac diéu khién 111 con c6 thé thay déi dién 4p dé thay
d6i toe d6 cdy, do d6 co thé 1am thay doi mat do ciy trén rudng.

Khung may 2 (nhu duge thé hién & Hinh 2 va Hinh 3) bao gdm nhimng thanh
sat hop c6 tiét dién hinh vudng dwgc han véi nhau thanh dang mang luéi ¢b dinh,
14 noi ldp rap lién két cac cum chi tiét v&i nhau dé tao thanh méy cdy lua sir dung
dong co dién theo sang ché. Khung may 2 bao gdém khung day c6 cac thanh doc
day 221 duoe sip xép song song véi nhau va doc theo hudng chuyén dong cua
may, khodng cich gilta cac thanh doc day 221 bing khoang cach chiéu ngang cua
‘hang céy theo tinh toan trude. Cac thanh try dimg 222 duge han ¢ gifta va vudng
gbc voi cac thanh doc ddy 221. Trén dinh cua cac thanh tru dimg 222 dugc bd tri
thanh nhém c6 tiét dién hinh chit V ¢6 tac dung d& va chin phia du6i gian dung
ma 3, ¢6 chiéu dai dai hon gian dung ma béng mot khoang chira ma 331. Canh sau
230 ctia thanh nhém c6 tiét dién hinh chir V do phia dudi gian dung ma, canh trudc
231 clia thanh nhdm c6 tiét dién hinh chir V chan phia dudi cac miéng ma. Thanh
doc 223 song song va bing mdt nira cac thanh doc day 221 va cach thanh doc day
221 khoang 100mm vé phia trén thanh doc déy. Thanh doc 223 giir cho céc thanh
try dimmg 222 va thanh tru dimg phia trude 228 khong bi x6 nghiéng. Thanh ngang
day 224 c6 chiéu dai bang chidu dai cua gian dung ma (chiéu dai cua gian dung ma
phu thude vao khodng cach hang cdy rong hay hep). Thanh ngang day 224 duoc
han vudng goc trén cing mit phang véi cac thanh doc ddy 221 tao thanh khung
day viing chéc. Thang ngang 225 lién két phan giita cac thanh tru dimg trude 228
theo chiéu ngang, gia treo tryc ranh xodn dich chuyén gian dung ma 226, thanh ray
227 treo gian dung ma dugc han trén dinh ciia cac thanh tru dung trude 228 theo
chiéu ngang ctia may. Thanh tru dimg trude 228 duge han tai dau trude va vuong
géc véi céac thanh doc day 221 theo chiéu doc dong thoi ciing vudng gdc véi thanh
ngang day 224 theo chiéu ngang. Thanh nhém tiét dién hinh chir L 229 nam ngang
khung chinh, 13 noi lap cac con lan 233 do gian dung ma. Thanb nhom tiét dién
hinh chit L 229 lién két +6i canh 230 cia thank nhém ca tiét dién hinh chir V bing
dinh rit, canh 230 cta thanh nhém c6 tiét dién hinh chit V d& phia sau phﬁn dudi
gian dyng ma, canh 231 cta thanh nhdm c6 tiét dién hinh chit V d& phia dudi gian
dung ma, ngan khong cho ma trugt ra khoi khoang chira ma xudng dudi. Trén canh
231 c6 cac ranh 232 dé cho mo cdy di qua ldy ma trén gian dyng ma, mdi ranh
twong (tng v6&i mot khoang chira ma 331 va mot mé cdy. Con lan 233 gilip gian
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dung ma dich chuyén tuong &8 trén khung may va duge lip trén thanh nhom tiét
dién hinh chit L. 229. Thanh hinh canh cung 234 ¢6 dang hinh canh cung, hai canh
hai bén dugc han vuéng goc vai hai thanh doc ngoai cta khung may tao thanh cac
cdng cho cdy ma vira cdy di qua. Ba tru dl’n g 235 thang hang va duoc han vuodng
~gbc véi ba thanh doc day 221 phia trong gén dau phla sau cia thanh doc day 221.

Tru dimg 235 c6 tac dung d& toan bd hé théng truyén dong bao gom truc chinh cua
hé thong truyén dong, mo to, binh ¢ip dién va cac thanh truyén dong. Ba tru dimg
phia sau 236 dugc han vudng goc véi ba thanh doc day 221 tai diém cudi ba thanh
doc phia trong, ddu trén cla ba thanh tru dimg phia sau 236 dugc ndi véi thanh
hinh canh cung 234, éng didu chinh d6 sdu cdy 237 dugc 1ong phia ngoai hai thanh
tru 236. Sau khi didu chinh; éng diéu chinh d6 sau cay ’)37 s& duoc khoa ]al bang
bu {6ng diéu chinh do sau c.ay 454, '

- Gian dung ma 3 nhan loe o he théng gian moé L‘l‘/ 4 dua 161, dao dong Jén
xudng cia gidn moé cdy 4 $& tao ra luc 61 truyén qua hé théng cie thanhb truyer Luc
¢ s6 chi dan tir 560 dén 579. Trén dudng di nay luc s€ dugc hiéu chinhi chinh xéac
rdi qua lip 576 va truc 577 truyén qua con thoi 339 dua dén lam dich chuyén gian
dung ma 3. Gian dung ma 3 (nhu duoc thé hién trén Hinh 2, Hinh 4 va Hinh 5) bao
g6m khung gian dung ma duoc lam bang cac thanh sit hop c6 tiét dién hinh vuony
duoc han lai véi nhau thanh hinh chir nht, phia trong chia thanh cac khoang nhé
dé chita ma. Khung gian dung ma c6 \c’niéu dai bang tong chiéu rong cla cac
khoang chira ma 331. chiéu rong ctia moi khoang chira ma 331 béng khoémg cach
hang cdy theo chiéu ngang. Mat khung cua gian dyng ma 1am bing cac tAm ton ma
mau hodc cic tdm nhya mong nhe. Gian dung ma 3 1a noi chua ma dc cho mo cdy
ldy ma. Céc b6 phan trén gian dung ma duoc bd i trén ca hai maf cta gian dung
ma. Mif aén cia gian dyng ma duge chia thanh nhiéu khoang chira ma 331. ngan
céach gilra cac khoang chita ma 331 1a cac thanh chan 332 ngan khong cho ma wr
khoang ngay chay sang khoang kia. CAc thanh chan 332 gitip miéng ma trdi xudng
dung huong cho mo céy ldy ma, trén mdi khoang chira ma 331 ¢6 mdt con lan déy
ma 333. M&i khi mo cdy lay hét mO[ luot ma theo chidu ngang thi con lan lai hoat
dong mot 1an va ddy ma tir trén xudng mot nic. Chay ngang gian dung ma ¢ phm
duéi 1a thanh do 14 ma 334. Khi miéng ma duoc con lan 333 déy tir trén xuong thi
phan 14 ma sé& duge thanh d& 14 ma 334 gitt lai va vudt nguoc Ién phJa trén dé 16
phén gde ma va dét ra cho mo cay lay phan dat ¢6 chaa cdy ma dua xuong 1uong
Trén mit cac thanh chén 332 va o dau phia dudi 13 tAm dd 335, Trén mdi tim do
235 ¢6 hai 16, mat 15 cao cach mit irén cua gian dunc ma 7 cm, mot 15 thap cach
mét rén cla gian dung ma 5 cm. Cac 16 nay dé cho thanh d& 14 ma 334 chay ngang
qua. Trong truong hop ma ngin dudi 12 em thi dé thanh d& 14 ma 334 & 16 thap
rudng hop ma cao trén 12 cm thi dé thanh do [a ma 334 ¢ 16 cao. Mit sau cia gian
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dung ma (xem Hinh 5) bao gdm md to 336 ¢ir v6i khung cia gian dung ma & vi
tri gifra khung va gén véi truc gén cac con lan ddy ma 333. Tai thoi diém gian dung
ma dich chuyén hét vé mot bén thi md to 336 duge cip dién tao ra déng luc quay
céc con lan ddy ma 333 trén gian dung ma xudng. M6 to 336 chi hoat déng khi
gian dung ma dich chuyén hét vé mot bén lam cong tic ty dong dong dién 344
doéng dién va cép dién cho mo to 336 lam viéc. M6 to 336 quay tao ra dong luc
truyén qua xich 338 dwa xubng dia xich 337. Pia xich 337 duoc gan truc tiép trén
truc gdn cdc con 1an ddy ma 342. Pfia xich 337 quay ciing lam cho truc gin cac con
lan ddy ma 342 quay va cac con lan day ma 333 quay theo chiu tir trén xudng. Khi
céc con lan 333 quay thi ddy ma trén gian dung ma xudng mot phén tiép theo dé
cho mo céy lay ma lién tuc. Con thoi 339 gin trén gia lép con thoi 340, mot dau
ctiz gia lap con thoi 340 gén v6i khung cia gian dung ma 343. Con thoi 339
chUyén dong then ranh xofn 578 cua trljc 577 {(xem hinh 7). Hai ranh xodn 578
nguec chiéu nhau. Khi trye 577 quay lam cho con thoi 339 chuvén dong tieo mét
chiéu thudn cia rinh 578 va }am gian dung ma dich ci'w.yén thee. Khi gian dung
ma dich chuyén hét vé bén phai thi con thoi 339 tr dong quay va di vao ranh nguoc
chidu thir hai trén truc 577. Truc truyén dong tiép tuc quay theo mot chiéu nhét
dinh nhung gian dung ma chuyén déng ngwoc lai so véi chiéu chuyén dong cua
con thoi 339 weén ranh thu nhit. Gian dung ma tiép tuc chuyén dong sang trai, ctr
lién tuc nhur vay gian dyng ma 3 dao déng sang phai rdi lai sang tréi theo chuvén
dong chu ky va quy dao nhét dinh de.lién tuc Chia ma cho mo céy léy, m@ Gia lép
con thoi 340 duoc b tri 6 bi trong éng giup con thoi 339 tyr dong quay khi di hét
mjt lugt ranh xodn trén tryc 577. PhJa sau gian dung ma & phan trén cao co hai
cum bi ray 341 ireo gian dyng ma 3. Hai cum bi ray 341 trugt teén ray 22 27 cia
khung chinh (xei Hmh 3). Truc edn cac con lan ddy ma 342 dai bing chilu ual
cua gian dung ma, nim ngang va dugc dat duoi mét sau cua gian dpng ma. Trén
truc ¢6 gin cdc con lan ddy 333 ma xudng. Khung cta gian dung ma 345 dugc han
thanh hinh ch nhat va la noi lap cac chi tiét khac ctia cian du'hg ma. Khung cia
gian dung ma 343 duge dit nghiéng theo chiéu ngang trén mat khung chinh 2. Phia
trén clia khung treo trén ray 227 bang hai cum bi ray 341, kbhung cua gian dung ma
343 truot tuong doi (rén ray 227. Phia dudi ray 227 lan trén ba con lan 233 (xem
Hinh 3). Céng the ry dong dong dién 344 1a mot cong tic co lam bang ldy mém
hoic Ia mm cong tic dau do cam bién tu dong. Cong tac tu dong dong dién 344
duoc gan ¢b dinh tai mot vi trl thich horp trén khung cla gian dung ma 3, ki hi gldn
dung ma 3 dich chuyén hét vé bén p‘ml thi cong tac tur dono don2 dlen §44 dé cap
dién cho mod to 336 hoat dono LAy mém s& ty dong tlep Xtc \/Ui oy cm me*} 346
thir nhat & 'bén phai 1ap {rén khung maV . Ngudn disn da duge chior san & e vzq
dién 346 san sang cip dién cho md to 336 trén gian dung wia 3 hoat dung Khi gian
dung ma 3 quay trd lai thi cong tac tu dong doéng dign 244 & tu tach Ol ra ki‘nmtw
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dién 346 thir nhét bén phai va di theo gian dyng ma 3 sang bén trai, dong thoi ngit
dién cép cho mb to 336 lam md to 336 dung hoat dong. Dén khi gian dung ma 3
chuyén d(”)ng hét sang bén trai thi 1Ay mém trén cong tic tu dong doéng dign 344 lai
tu dong tiép xuc véi tru cép dién 346 thir hai bén t1a1 gén trén khung may va cép
dién cho m6 to 336 hoat dong tr¢v lai. Hai tru cap dién 346 cung nam trén mot
duong thang trong pham vi dich chuyén cua gian dung ma 3. Khoéng cach gifra hai
truc cdp dién 346 bang khoang cach chiéu rong cia mot khoang chtra ma 331.
Trong truomg hop cong tic 1a dau do cam bién thi vi tri hai truc cdp dién 346 12 hai
thanh sit dé cho dau do nhan dang & cu ly cho phép dong dién. Nhu vay, mo to
336 trén gian dung ma khong hoat dong lién tuc ma chi hoat dong hai l4n trén mot
chu ky dich chuyén ciia gian dung ma 3 tir trdi qua phai rdi tir phai qua trai. Dy
dan dién 345 dan dién tir cong tic tw dong dong dién 344 dén mé to 336 ngudn
-dién diro‘c dan 1ir binh cép dién 582 (xem Hinh 7) dua dén chc try c?ip dién: 346.
Khi ¢bng tic tu déng déng dién 344 dich chuyén theo giin dung ma 3 di npang qua
va cham vao try cip dién 346. dong dién s& duoc truyén tor cép cho mé to 336 hoat
dong tao ra dong lyc lam quay céc con lan 333 day ma xubng.

A

Heé théng gian mo céy 4 nhén luc tir hé théng truyén dong 3 dé thuc hién viée
lay ma wrén gian dung ma 3 dua xudng ruéng. Hé thdng gian mo cdy 4 (xem Hinh 2
va Hinh 6) bao gom: khung lap cac cum mo céy 442 dwoc lam bing sit hop, ¢o
chidu dai bang tdng chiéu rong ciia cac khoang chira ma 331 cong lai roi trir di 56
do chiéu rong cua mdt khoang. Trén hé thong gian mé cdy con ¢é nhidu chi tiét cdu
thanh cum modun dé tién thao lap va thay thé, khung gian mo cdy 1a noi gin cac
cum moé cdy. trén cdc cum mo cdy ¢ cac mo ly ma 443 hinh long mang nguoc.
Maé 14y ma 443 dai 120 mm, rong 14 mm, ddu mo c6 ranh kep ma. Oc gitr mo 444
cb dinh mo ldy ma 443 vao hop dan huong 445. Truc dap ma 446 dai 170 mm e
ren & dau trén dé van oc ham truc, truc dap ma 446 c6 thé trugt Ién \uona trong
hidp dan huong Pau phia dum cua true dap ma dum ‘han v01 cha'l ddp ma 447 ¢6
tac dung tach ma ra khoi mé lav ma 443 khi cdy ma da dum cim xudng ban. Lo
X0, nang truc dap ma 448 dugc dat bao bén ngoai va & dau phia trén cua truc dap
ma 446 va hop dan hudng 445. 1.0 x0 448 ludn nang truc dap ma 446 1en (rén & vi
tri chd san. khi ,glcm me cay 4 di xudng thi hrc tor hé thong truyén luc ¢p thach
ugang 450 dav tat ca cac truc dap ma 446 di xudng lam 16 xo nang truc dap ma 448
bi nén iai, khi gian mo ciy 4 di 1én thi thanh ngang 450 khéng con luc ép nita va 1o
X0 nang truc ddp ma 448 sé day cac truc dap ma 446 di 1én va & vi tri cher sn cho
chu ky cay tiép theo. Oc ham 449 didu chinh dd sau cua truc dap ma 446 va lién
két cac truc dap-n“a 446 v6i thanh ngang 450. Don bay 451 nhan lyc tir hé théng
truven lye roi tmwn dén thanh ngang 450, bu long chinh las ma 452 lién Két v6i
can didd chinh 453. Bau ren cua bu 1dng chinh 14y ma 452 duoc dich chuyén trong
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&cu 468 duoc han trén thanh ngang 455. Khi v&n bu 10ng chinh léy-ma 452 theo
chidu kim dong hd thi gian mo céy 4 14y nhiéu ma, khi vdn nguoc chiéu kim dong
ho thi gian mo céy lay it_r'n‘a. Hai cum bu 1ong diéu chinh dod séu chy 454 vin theo
chidu kim dong hd thi mo cdy cdm sdu hon va nguoc lai thi mo céy cdm ndng hon.
Thanh ngang 455 ¢6 tac dung giir thang bang cho hai cin néng khong bi so le nhau,
dong thoi tao ra luc dé dua 161 gian dung ma 3. Hai can nang gian mo cdy 456
dugc treo trén hai vong bi 457 ndi ra thanh truc khuyu va truc truyén luc chinh.
Thanh khéi tao luc 458 nhan luc tir thanh ngang 455 dwa toi rdi truyén qua khép
quay 464 diy thanh truyén lyc trung gian 465 dao ddng tao ra luc ddy kéo cho
thanh truyén Iyc 560 dwa t6i gian dung ma 3 (xem Hinh 2). Khi gian mo péy 4 hoat
dong lén xudng liy ma tao ra dao dong sinh ra"lucv dua dén lam dich chuyén gian
dung ma 3. Thoi diém gian mé cdy 4 di 1én 1a lac gian c‘fl,mg,ma’3 dich chuyén sang
ngang trén khung may 2 mot doan nhu da tinh toan trwde khoang 12 mm va day ra
khe ldy ma 232 mdt phan ma ké tiép sin sang cho 1an cdy tiép theo. Hai thanh
khuyu dai 459 dugc ndi véi hai cin nang gian mo cdy 456 tao thanh dang khuyu
gibng nhu khuyu tay nguoi nhit gian mo cdy 1én 1y ma roi ha gian mo cy xubng
dé thuc hién thao tac cdy. Khi gian mé cdy 4 di xudng thi thanh khuyu dai 459
vang vé phia trude, khi dat bién do cuc dai thi mo cdy nho khém ma xudng. Khi
gian mo cdy di Ién thi thanh khuyu dai 459 Iui ra sau tdi bién do cyc tiéu thi mo
céy & vi tri cao nhat va sin sang 1y ma. Bac ti 460 1a diém ti cho hai don bay 451.
Mét dau cua don béy-451 duoc nbi voi bac trugt 461 tao ra luc tic thi cho hé théng
dap ma trén gian mo cdy 4 hoat dong day ma xudng. Chdt 462 néi tir thanh ngang
455 16i thanh khoi tao luc 458, khop ndi 463 ndi thanh khuyu dai 459 vai cin ndng
gian mo cdy 456, khép quay 464 ndi thanh khoi tao luc 458 v6i thanh truyén luc
trung gian 465, thanh truyén hrc trung gian 465 c¢6 mot du treo vao khung chinh
qua 6 bac va mot diu ndi véi khop 464. Chdt xoay ren 466 ndi gian mé cay véi can
nang 456 ¢o tac dung cho gian mé cé‘y 4 ¢6 thé cup lai hodc vuon ra theo bu 1ong
chinh 14y ma 452. Khép quay 467 ndi thanh khuyu véi khung may qua truc han voi
khung chmh

Heé théng truyén dong 5 (xem Hinh 2 va Hinb 7) 1a bd phan quan trong nhat dé
tao nén mdy cdy lua st dung dong co dién theo sang ché. Heé théng truyén dong 5
hoat dong nhd ngudn dién dugc nap trong binh cip dién 582, hodc lay truc tiép tr
cac thiét bi tao ra dién nhu pin ning luohg ‘mat troi, hodc cdc phan l'mg hoa hoc
khac dé tao ra dlef‘ lam cho mo to cua méy hoat dong tao ra luc truyén dén hé
thdng gian mo cy 4 dé thyc hién viée 1Ay ma va cam cay ma xudng rudng, dong
thoi, tao ra luc lam dich chuyén gian dung ma 3 theo chidu ngang gitp gian dung
ma 3 chia ma cho mo cdy 4 ldy ma. Hé thong truyén dong 5 bao gdm: md to chinh
551 tao ra dong luc chinh nho ngu6n dién tr binh cép dién 582, mo to chinh 551
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quay tao ra dong luc duoc truyén qua banh ring trvyén lyc nho 552 co duong kinh
25 mm va budc rang 9 mm, qua xich truyén dong 553 t6i banh ring truyén luc 16n
554 ¢6 dudng kinh 100 mm va buée rang 9 mm lam thay ddi cuong do cua lyc:
Bénh rang 16n nay gin véi truc truyén dong chinh 555. Truc truyén dong chinh 555
duoc do trén ba b bi 556 co dudng kinh ngoai 1a 32 mm, dudng kinh trong bing
dudng kinh cia truc truyén dong chinh 555. Hai diu cia truc truyén déng chinh
555 duge nbi voi hai thanh khuyu ngén 557 tao dao dong Ién xubng cho gian mé
cdy, dau con lai cia thanh khuyu ngin 557 ndi véi truc ngang 558, chiéu dai cua
truc ngang 558 1a 30 mm va duoc dit trong & bi 457 (xem Hinh 6). Dau con lai cia
truc ngang 558 duoc nbi v6i cam 559 ¢ duong kinh 50 mm. Cam 559 c6 thiét ké
khuyét mot phan dé tao lyc bat tirc thi cho hé thdng dap ma cia gian mo ¢y hoat
dong. Thanh truyén hue 560 truyén lue dén gian ding ma 3 duoc dit doe theo chidu
doc cia ﬁ':é.v trén mat dav cia hhung may. Thanh truyén hue 360 nhan hre gién tiép
ctia hé thong t truyén dong dua qua gian mo cdy 4 rdi dua dén lam dich chuvén gian
dyng ma 3. Khi gian mo céy 4 di 1én s& tao ra luc tac dong vao thanh khot tao hee -
458 (xem Hinh 6) r6i day thanh nay vé phia sau 1am cho thazh truyén luce trung
gian 465 keo thanh truyén lyc 560 ra phia sau, dong thoi kéo tit ca céc thanh
truyén luc tir 561 dén 568 theo cung chiéu lam cho dau thtr cdp ciia don béy hinh
chii Z 573 di lén va day thanh truyén luc ding 575 di 18n, thanh gat 579 cling di
Ién 1ami xoay lip 576 va quay tryc truyén dong 577 lién két voi lip 576. Con. thoi
339 dich chuyén theo ranh 578 lam ca gian dung ma 3 dich chuyén theo. Khi gian
mo cdy 4 di x’uéng thi hanh trinh ngugc lai nhu’n g gian dung ma 3 va truc 577 dlmg
yén, vanh banh ring ngoai cia lip 576 di xubng xuéi theo chidu cd trong lip lam
Lho thanh gat 579, thanh truyén Iuc dimg 575 va déu thir cdp cua don bay hinh chir
7 575 di xudng. Tt ca cac thanh truyén luc con lai dich chuyén vé phia treée va
quay lai vi tri ban ddu chudn bi cho hanh trinh cdy tiép theo. Trong qua trinh lam
viée nhu vy, duong di cua lire s€ duge tinh toan va can béng cac chi tiét khac nhu
truc didu chinh bude dich chuyén 561 didu chinh bude dich chuyén ctia gian dung
ma 3. Mot dau truc diéu chinh buoc, dich chuyén 561 duoc han voi thanh truyén
luc 560. ddu con 1a1 trugt trong dng diéu hoa luc 563. Tiép theo 1a 10 xo hiéu chinh
562 hiéu chinh budc chuyén g Crlan dung ma 3. Lo xo hiéu chinh 562 luén ddy ng
diéu hoa luc 563 va thanh tr uyén luc 566 vé hai phia. Ong didu hoa luc \63 cho
phép truc diéu chinh budc dich chuyén 561 truot twong di bén trong va triét tidu
lre du thira trude khi ‘uuven dén gian dung ma 3 glup gian duuo ma 3 dich dmven
6n dinh va cho buéce chu yén déu, dong ngma v&i viée day ra nhung phan ma bing
nhau che mo cay 4 la\f ma. Oc diéu chinh cu ly 564 didu chink cu ly dich c;huy’én
ciia gian dung ma. Néu quay oc diéu chinh cu ly 564 theo chidu kim déng hé thi
gian dung ma 3 dich chuyén dai hon, néu quay 6c diéu chinh cu ly 564 nguoc
chidu kim ddng ho thi gian dung ma 3 s€ dich chuyén ngén hon. Oc khéa 565 sé
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khéa ¢b dinh ¢ didu chinh cu Iy 564 sau khi diéu chinh buée dich chuyén cla gian
dung ma. Thanh truyén luc ngin 566, khép nbi 567, khép quay 568, thanh chuyén
hudng lye 569 déu ndm trén hanh trinh di cua lye t61 gian dung ma. Chét ti 570
cho: thanh don bay hinh chit Z duoc ndi voi gia treo trén khung chinh 2 va lam
diém ti cho don bay hinh chir Z. Thanh treo dong 571 giup cho céc thanh truyén
lyc trén hé théng truyén luc dao dong dung chidu ma khong bi vang ngang. Chét
treo 572 dugc han véi khung chinh va treo thanh dong 571 dao dong theo chu ky
lén xudng ciia gian mo ciy 4. Pon bay hinh chit Z 573 dwoc ndi véi thanh truyén
luc ding 575 bang khép quay 574, thanh truyén luc dimg 575 ndi véi thanh gat
579 bang khép quay 580 thanh gat 579 lam lip 576 quay. ph]a trong iip co ca mot
chidu va khi ¢4 nay mic s& lam quay truc ranh xodn truyén dnng 577. Trén truc
ranh xoédn. truyén dong 577 c6 hai ranh xoan 578 dugc thiét k& nguoe chiéu nhau
dé dn huéng cho con thoi 339. Truc ranh xoén truvén dong 377 quay theo mdt
chiéu nhat dinh va con thoi 339 chay {rén ranh thiv xoén 578 thir nhat cua tr uc ranh
xoan truyén dong 577 dén khi hét quing duong dén déu truc ranh xodn truycn dong
577 thi ty dong chuyén hudng chay sang réinh xodn 578 thu hai di theo chidu
nguoc lai va day gian dung ma 3 dich chuyén nguoc lai theo dao dong 1én xudng
cua gian mo ciy 4. L1e11 ruc nhu thé dé chia ma cho glan mo ﬂay 4 lay ma dua
xuong rnong Oc giit trac rinh xoén 581 ndi truc ranh xodn t'hyen dong 577 v
gid d& gan wén khung chinh 2. Binh cap dién 582 cap dién cho md to chinh 551 va
md to 336 cta gian dung ma 3 Khorp n6i 583 ndi thanh truwen ‘u<, trung gian 403
voi thanh truyén lirc 560 dc truyén luc vé phm gan dung ma 3.

Hé théng ban trugt 6 nhu duge thé hién trén Hinh 2 va Hinh 8 nir phia dum
khung déy c6 1ac dUl‘lO' nang do chdng lun va di chuyén nhe nhang trén mar rudng
cho tocu1 bd may Ld‘« [ha sir dung dong co dién theo sang ché B ie fhon r ban wruot 6
bao gdm: tm truot 1on 661 bang tén hodc rhya mong lap phia trude, cac thm trugt
nho 662 1ap phia sau.

Vi du thuc hién sing ché

Két qua tinh toan 1y thuyét va san xuét thyc nghiém trén dong rudng tai Tién
t1ai; Thai Binh dé cho céng sudt cdy kha cao. Cu thé, mirc trung binh dat 1000
m?*/gio, fha phat men rat tot va aong déu, it bi idi khom ma va nZ.ng %uﬁt lua cling
tang tir 0,3% dén O 3% 50 voi cay binh thuong Mire heu thu dign wo ¢ tinh k hodng

25 — 40 dong/sao Ban B4. binh quan mdi 14n nap day dlen cO, thé ai;,/ dugc& -5
gi0, trong duong 4500 — 5000 m” rudng.

Hi¢u qua dat dwoc ciia sang ché
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Sc vé6i nhitng loai may hién 6 trén thi trudmg thi may cdy lua sir dung dong co
dién c6 nhiéu uu diém nhu dé st dung, chi phi thap, cong suét kha cao, hang ciy
phii hop véi yéu cdu cua gidng Iva ngéin ngay, cdy dugc ¢ nhiéu loai dia hinh ké ca
rudng bac thang, pht hop véi nhiéu loai ddi twong lao dong, khong giy 6 nhidm
mdi trudng, cé thé thao lap don gian, d& di chuyén tir rudng nay sang rudng khac,
d& bao tri, gia thanh phi hop. |

Sang ché dugc mo ta chi tiét theo phuong an wu tién thuc hién tot nhat. Tuy
nhién, viéc mo ta néu trén khong lam han ché pham vi yéu cau bao hd cua sang
ché. Pham vi ctia séng ché dugc xac dinh bdi cac diém yéu cau bao ho dudi day.
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Yéu cau biao hd

1. May céy lua st dung dong co dién theo sang ché bao gém: can lai méy ('1),
khung may (2), gian dung ma (3), hé théng gian mo cay (4), he thong truyén dong
(5), hé théng ban trugt (6). Trong do:

can 1ai méy (1) dwoc két ndi v6i khung may (2); can l1ai may (1) c6 cong tic
(111) diéu khién déng ngt dién cho hé thdng truyén dong va thay ddi dién ap dé
thay dbi téc do céy:;

khung may (2) duoc tao thanh tir cac thanh doc ddy (221), céc thanh tru ding
(222, 235, 236) lan luot duoc b tri vudng géc véi cac thanh doc day (221) ¢o tac
dung d& thanh c6 tiét dién hinh chir V dé d& gian dyng ma (3), do hé thdng truyén
dong (5) va dé lap éng hiéu chinh do sau chy (237); éng diéu chinh do séu cdy
(237) lap 16ng bén ngoai tru dimg (236) dé ¢o thé thay ddi chidu cao cua hé thong
gian mo cdy (4) nham diéu chinh d6 sdu cdy;

gian dung ma (3) duogc két cdu tir cdc cum modun ¢é thé thao rod, c6 thé truot
tuong d6i trén khung chinh (2) trén cac con lan (233) va hai cum bi ray (341); khéc
biét & chd, con thoi (339) nhan Iuc tir hé thong truyén luc (5) lam dich chuyén gian
dung ma (3) twong tng v&i mot phz;m'ma vira du cho gian mo céy (4) lay ma; cong
tic ty dong dong dién (344) duge gin ¢b dinh trén khung cta gian dung ma (343),
hai tru cép dién (346) duoc gin ¢b dinh trén khung may (2), khi cong tic tu dong
dong dién (344) dich chuyén dén vi tri tru cdp dién (346), mé to (336) duoc cip
dién tao ra dong luc lam quay cac con lan (333) day ma xubng;

hé thong gian mo cly (4) c6 cac cum mo cdy duge b tri trén khung lip cac
cum mo cdy (442); khic biét & chd, cum mo chy ¢6 truc dap ma (446) duoc bd tri
bén trong hop dan hudng (445), dau trén truc dap ma (446) ¢6 bd tri 10 xo nang
truc dap ma (448), bc ham (449) d@é diéu chinh do sdu cua truc dap ma (446); ¢
ham (449) dugc gin cb dinh véi thanh nbi ngang (450) dé truyén luc t6i cac truc
dap ma nho don by (451); mot dau ciia don bay (451) ludn duge ty vao va truot
trén cam (559) nho bac trugt (461) dé tao luc bat tie thi cho chan dap ma (447); dé
diéu chinh lwgng ma duoc hé théng gian mo cdy (4) liy nhiéu hay it, hé théng gian
md cdy (4) c6 bé tri bu 16ng chinh 14y ma (452) duge bd tri trén thanh gidng ngang
(455), can diéu chinh (453) dugce gén ¢6 dinh vao khung lép cac cum mo céy (442);
dé didu chinh do séu cdy, hé th6ng gian mo cdy (4) duogc treo trén hai cum bu 1ong
diéu chinh d6 sau cdy (454) nhd éng diéu chinh d6 sau cdy (237) duogc long phla
ngoai ha1 thanh tru (236) cta khung may 2).
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hé thdng truyén dong (5) s dung ngudn dién duge nap trong binh cp dién
(582) dé cép dién cho mb to chinh (551) tao ngudn dong luc @& cho gian mo ciy
(4) thuc hién viée 1y ma va cam ma xudng rudng thong qua xich truyén dong
(553), truc truyén dong chinh (555). thanh khavu ngén (557), cam (559), don bay
(451), thanh ndi ngang (450), cum mé cdy: khac biét & chd, mé to chinh (551) tao
ngudn dong luc dé lam dich chuyén gian dung ma (3) theo chiéu ngang nhim muc
dich chia ma cho gian mo ciy (4) thong qua thanh truyén luc (560), cum diéu
chinh bude dich chuyén cho gian dung ma, lip (576), con thoi (339), gi4 lap con
thoi (340); trong d¢. cum diéu chinh budc dich chuyén che gian dung ma bao gdm
truc diéu chinh bude dich chuyen (561), 16 xo hiéu chinh (562). éng dleu hoa luc
(563), 5 0(* diéu chinh cu ly (564), ¢ khoa (565) sau khi diéu chmh '

hé t.i"s()'.ng ban trugt (0} bao g<3171 tam truol phia truge (661} va cdc tam truot nho
phia sau ;0662). '

2. My cay la st dung déng co dién theo diém 1, rong do khung may {2) ¢6 céc
thanh doc (223) song song va ndm phia trén cac thanh doc day (221). Cac thanh
doc (223) ndi cac thanh tru dimg (222) va cac thanh tru dimg phia trude (228) giap
cac thanh nay khong bi xiéu veo.

3. May. cay lua st dung dong co dién theo diém bat ky trong s céac diém néu trén,
trong do thanh ngang day (224) duoc han vudng goc trén cting mat phang véi cac
thanh doc day (221) tao thanh khung déay ctia khung may (2).

4. May cay lua su dung dong co dién theo diém bat ky trong $6 cac diém néu trén,
trong do thanh ngang (225) lién két voi phan gifra cac thanh try ding phia trude
(228). ’

3. May cay lta sir dung dong co dién theo diém bat ky trong s6 cac diém unéu trén,
trong do gia treo truc ranh xodn (226) dang dam cong x6n, dugc bo tri mot dau cod
~dinh vé&i thanh ngang (225) cua khung may (2).

6. Mdy cély lia sir dung dong co dién theo diém bét ky trong sé cac diém néu irén,
trong d¢ thanh ray (227) treo gian dung ma (3) duoc ¢6 dinh trén dinh cia céc
tharh tru ding phia trude (228) dé tao d6 nghiéng cho gian dung ma (3).

7. Méy cy lua stz dung dong co dién theo diém bat kv trong s6 cac diém néu trén,
wrong 4 thanh try ditng phia trude (228) duoe ¢b dinb véi ddu trirde va vudng gée

v6i thanh doc day (Z21) déng thoi ciing vuong géc voi thanh ngang ddy (224) thee
chiéu ngang. ' |
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‘8. May cdy lta sir dung dong co didn theo diém bat ky trorig s6 cac diem néu trén,
trong do6 thanh nhom tiét dién hinh chir L (229) lién két v6i canh (230) cua thanb
nh6m tiét dién hinh chit V do phia sau gian dung ma (3), trong do,.cc con lan
(233) duoc b tri trén thauh nhom tiét dién hinh chir L (229) de gian dung ma (3)
trot trén do.

9. May céy lta sir dung dong co dién theo diém bt ky trong sé cac diém néu trén,
trong do thanh ray (227), ¢ vi tri cao nhét trén khung may (2), ¢6 bd tri hai cum bi
ray (341) do phia sau gian dung ma (3).

10. May cay laa sir dung dong co dién theo diém bat ky trong so cac diém néu trén,
trong d6 thanh hinh canh cung (234) duoc han dimg vuong goc voi hdl thanh doc
day (221) bén ngoai va phia sau tao thanh c.(mg cho ¢hy ma vira cay di qua.

11. May ¢dy lua st dung dong co dién theo diém bat ky trong sé cae diém néu trén.

rong d(*) con thoi (339) nhén lyc tir hé thdn g ‘trmf@n dong (5) lam dich chuy &q gian
dLHl(' ma (3); con thoi (339) ¢d thé tu déng dao chiéu chuyén dong khi ‘Jld‘l i ung
ma (3) di chuyén Rét quy dao vé bén trai hodc bén phai cia khung may (2).

12. May cdy lta sir dung dong co dién theo diém bét ky tr ong s6 cac diém néu irén,
trong do cong tic tu dong dong dién (344) 1a mot cong tic co la} mém dé tiép dién
hoge 1a mdt cong tac dcmg dau do cam bién tu dong co tac du ng dong/ngt dién chp
cho mo to (336\ trén gnn duno ma (3). ' ‘

13. May cly tha sir dung dong co dién theo diém bt ky trong : s6 cac diém néu trén,
trong d6 hé thong gian mo cdy (4) duge treo trén cac thanh khwu dai (459) va cac
thanh khuyu ugan (55 7)

14. May ciy laa six dun g dong co dién theo diém bat ky trong s6 cdc diém néu trén,
trong d6 cam (359) ¢ thiet ke khuyét mot phén dé tao luc bat tic thi cho hé théng
dap ma cua gian mo céy (4).

15. May cay lua str dung ddng co dién theo diém bat ky trong s céc diém néu trén.
trong d6 mdy cay lua nay con bao gbm don bay hinh chit Z (570) doi huéng va
thay doi cuong do luc dé ¢o thé dich chuyén gian dung ma (3). -

16. May cdy Ia st dung d6ng co dién theo diém bt ky trong'sb cac diém néu trén,
trong dé lip (576} ndi véi truc (577) cé hai canh xodn (578) tac ra chuyén dong cho
glan dung ma. Trong ‘113 (576) ¢ ca mot chleu nén fruc (5 77) chi quay th G0 mot
chidu nhir dmh Dlem giao cua l!d‘ ranh xodn 378) 13 v1 fr m}l thoi (329) o
chxeu chuyén dong.
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