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Trong nhitng nim gin day, sy quan tdm dén nganh
robot ngay cang gia tdng. Qua phim dnh va TV, khai niém
robot 14 ngudi ban va la ngudi giap viéc cg khi da tré nén
phé bign. Cing véi sy gia tang d6, sach viét vé cdch thue
hién robot tai nha bit dau xu&t hién. Tuy nhién, cc sich
nay thuomg doi héi k¥ thuit cao, trinh bay cdch xay dung cédc
bé di dong diéu khién bang may tinh.

Véi quan niém robot 1a ngui ban va la ngudi gitp viée
giong nhu con ngudi, sdch nay khong trinh bay cdch thuc
hién robot diéu khién bang mdy tinh, mot dang robot doi hoi
trinh d6 k¥ thuat va kha nang tai chinh nhét dinh. Sdch chi
trinh bay edch ché tao robot tif nhing linh kigén c6 sdn,
khéng qua khé dé thye hién va it tdn kém.

V6i muc tiéu d6, sdch dua ra du an thuc hién robot cho
nhitng ngudi mdi bit ddu c6 thé hoan thanh véi mot it ky
n#ng co khi, s dung cdc dung cu ¢6 sén trong nha. Trong
tam la ché& tao robot cé ngoai hinh an tugng, nhung tuong
d6i d& thyc hién, phi hop véi ngudi maéi bit dau.

Sach duge trinh bay v6i nhiéu hinh dnh minh hoa, khong
chii trong vé 1y thuy&t, nhim gidp cac ban dé hinh dung c&u
tao cua robot.

Hy vong cudn sdch nay sé giap cdc ban hoc sinh, sinh
vién, nhitng ngudi yéu thich robot,... ch& tao thanh cong ro-
bot ciia chinh minh, phan anh kién thdc va k¥ ning ché tao
robot cia cdc ban. Qua d6, cdc ban ¢6 duge bude thi nghiém
cho nhitng du 4n khéc vé robot vdi nhiéu cdi tién hon.

Chuc c4c ban thanh cong!



PHAN GIGI THIEU

6t trong nhitng cu héi ddu tién ban sé phai tra 1o,

khi ban khoe dang sd hitu mdt robot, 12 “Né 1lam

dugc viée gi?”. Gid s cAu trad 10i cda ban: “Né van
loanh quanh theo sy diéu khién tir xa va phuc vu thic uéng”
khong lam hai long ngudi héi, ban dilng gian. Pon gidn vi
ngudi héi chi biét rat it vé thé gigi thuc cia nganh robot -
khoa hoc vé céc robot.

Trudce khi c6 thé gidi thich cau tra 16i cta minh cho nguyi
hoi, ban can biét chit it vé d6i tugng cda robot. “Robot 1a
gi?” Tif robot ¢6 ngudn gdc tit chit Robota trong ti€ng Czech,
c6 nghia 1a lao dong eudng bic hodc sy ndé dich. TU robot
duge Karl Capek st dung 1an dau tién trong vé kich & Czech,
vd R.U.R. (Rossum’s Universal Robots — Nhitng robot da nang
cia Rossum). Puge viét nam 1921, vd kich nay mé ta mat
dong robot mang hinh dang con ngudi bat ngy quay lai tan
cong va tiéu diét cdce chi nhan cia ching, mdt cha dé dudgng
nhu luén gén lién vdi cac robot. Hinh I-1 minh hoa mét cdnh
trong vé kich R.U.R.

Y nghia chinh x4c clia thuat ngit robot, ngay ca trong thoi
dai cong nghé ngay nay, vin dang con tranh cai. Tién bd ky
thuét cta con ngudi lam cho sy dinh nghia chinh xde thuat
ngil ndy cang khé hon: thiét bi co khi gidng nhu con ngudi:
ngudi lam viéc mot cdch mdy méc, khong can biét nguyén
nhan; may hoac thi€t bi lam viéc tu dong, Nhitng dinh nghia
ndy qué phé quat, c6 thé bao gém vd 56 cdc thiét bi hién dai,
ti may rita chén d&€n méy thu hinh diéu khién bing déng hé
hen gid, va khong goi 1én khai niém robot trong bd phim an
khdch “Chién tranh giita cdc vi sao”.

Binh nghia thit hai, chinh xdc¢ hon, do Hoce Vién Robot
Hoa Ky dua ra: Robot 1a mdt manipulator da chie nang e6
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Hinh I-1. Céac robot trong vd kich R.U.R. tdn cong nhiing chd nhan
cuia chung.

thé lap trinh; dugc thiét ké dé van chuyén vat liéu, cac chi
tiét gia cong, cong cu, hoac thiét bi chuyén dung, théng qua
cdc dong tac khac nhau dugce lap trinh dé€ thuc hién nhiéu
loai cong viéc.

Do chinh xdc hon, dinh nghia nay ¢6 xu huéng thu hep va
khong phu hop véi khai niém phé bién ma nhitng ngudi yéu
thich co khi thuong nghi. Pinh nghia nay chuyén biét robot
theo cong viéc tai cdc nha may trén khip thé giéi (Hinh 1-2
dén I-4). C4c robot trong day chuyén ldp rdap nay cé thé thuc
hién moi viéc, tif han xe hoi (sau d6 son xe) dén ldp rap cac
linh kién dién td tinh vi, tat ca déu tu dong, 24 gid mdi ngay
khong nghi gidi lao, néu can. Ching khong bi bénh (méc du
khi bi hu chiing ¢6 thé dugce stia chita mot cach dé dang, hoac
tham chi thay méi), khong yéu cau tang luong hodc phu cip
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Hinh I-2. Robot céng nghiép.

cong viéc bat ky, va ¢6 thé duge huén luyén lai dé thuc hién
cong viéc khéc chi trong vai phut, don gian l1a thay chuong
trinh cong viéc trong cdc mdy tinh diéu khién ching. Néu
xem lai cac Hinh I-2 dén I-4, ban sé thay cac thiét bi nay c6
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Hinh I-3. Cac robot dap ing t6t nhat ddi vdi cac cong viéc co tinh
I&p lai, nhu dong xép.

Hinh I-4. Cac robot ¢c6 thé thuc hién cong viéc nhe,
chang han mai.
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dang vé co khi hon la giéng con ngudi. Thay vao dé, ching
mang hinh ddng cta b phan hiu dung nhat trén co thé con
ngudi, theo quan diém robot, 14 cénh tay.

Ca hai dinh nghia néu trén dudng nhu pht hgp véi trudng
hgp cu thé cda ching, nhung c¢6 mét dong trung gian giita
thié€t bi tu dong don gidn va manipulator tinh xdo, duge diéu
khién bing méay tinh, dé 1a robot biéu dién (showbot). Robot
dugc trinh bay trong sidch nay, Questor, 1a thanh vién cta
dong robot biéu dién. Céc Hinh I-5 dén 1-8 minh hoa nhiing
robot biéu dién thuong mai.

Hau hét cdc robot biéu dién khéng c6 bo nao may tinh,
ching van hanh theo su diéu khién tir xa do mot ngudi ngoi
khudt dau dé diéu khién. Cé 1& ban da titng nhin thay hoic
nghe néi robot biéu dién 1am say mé nhiéu nguvi tai cac khu
mua sim, hodc déng vai cdc nhan vat trong phim truyén
hinh, thadm chi robot biéu dién doc dién van. Ngoai ra, robot
biéu dién con c6 thé thich dng véi cong viéc trong gia dinh.

Hinh I-5. C4c loai robot biéu dién.



Hinh I-6. Showbot 6-T Hinh I-7. Showbot ciing ¢6 thé
c6 thé thdi bong béng. mang hinh dang thi nhéi béng.

Hinh I-8.
Showbot
Quadracon va
Peeper.




Cudn sach nay trinh bay céng viéc chudn bi dé 14p réap
mot robot bi€u dién & nha, d6 1a Questor (Hinh 1-9 va 1-10).
Questor dugc thi€t k& dé c6 hinh ddng va chitc nang cua
ngudi hau rugu. Trong canh tay Questor c6 l&p sin dung cu
phan phéi thifc uéng, va trong bé di dong ctia robot nay cé 16
hit bui. C6 1é day 1a hai chic nang duge nhidu ngui mong
mudn robot phuc vu thuc hién. Hai cdnh tay chi c6 chic niang
gitt khay phuc vy va gitp cho Questor ¢6 hinh ddng con ngudi.
Hai ban tay dugc tao thanh hai gia giit ly thdc udng. Nut
diéu khién bo phan phéi thic usng duge bé tri trén g tay
cia Questor (phia trén vi tri gdn cdc ban tay bang bu-16ng).

Dau Questor c6 mot béng den va mat trude bé di dong cé
hai dén pha. Cdc den nay khong nhiing giap cho ngudi van
hanh huéng dan Questor ltc trai toi, ma con rat hitu dung khi
mat dién. Bén canh bé di dong con cdm mot bat lda cham

Hinh 1-9. Robot phuc vu Hinh 1-10. Nhin tir bén héng
Questor (nhin tu phia trudc)
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thudc dung dién de 12 volt. Vi tri nay duoc diing dé chay c4c
thiét bi sit dung dién dc quy, chdng han cde radio hosc TV,
khong dung céc &c quy cua robot.

Coi duge bd tri phia dudi tdm che than trude dé théng
béo su hién dién cia Questor. Ban ¢6 thé 14p thém mdt may
ghi 4m thu sin cdc théng bdo cho showbot ela ban. Cudi
cung, cdc t&m che thén va hai c4nh tay cda Questor duoc son
dé trong nhu dang mie 4o gi-1é véi chiée no cd phat sdng.

Ban nén thiét k& showbot ciita minh sao cho cé thé tin
dung cdc vat dung trong nha, va c4c chi tiét ¢é thé tim thay
trong cua hang dién ti va dé nghé gin noi ban sinh song.
Tuy nhién, ¢6 vai chi ti€t ban s& phai dit hang. Danh muc
sau day liet ké cdc chi tiét ¢An mua, trude khi ban bt diu 14p
rap showbot. Pia chi nha cung c4p, Herbach & Rademan
Company, duge ghi trong danh s4ch cdc nha cung cip ¢ cudi
sdch nay,

Cac chi tié€t cAn mua

2 bédnh xe gan dong co 12 volt de

2 binh #&c quy khé 6 volt, 8 amp, cing véi bd nap dién.

2 chift 4p k& 10 ochm, 25 watt.

Chi y: Ban 6 thé dit mua déng co clia bd phan phdi thde
udng va hé théng hit bui tit Herbach & Rademan. Cac b
phén con lai, can thiét cho timg giai doan trong qud trinh l4p
rap Questor, s& dugc liét ké & ddu mdi chuong.

Ngoai tri hé thong diéu khién tif xa, t4t ca cde bé phan
cha Questor déu nhan cong suat tir hé théng fc-quy 12 volt
de. Questor ¢6 thé duge didu khién hiu tuyén, théng qua day
cdp néi be di dong cda Questor vdi hop didu khién, hoac hé
théng diéu khién tif xa khéng day. Hé thong didu khién tif xa
la mit hang ban sén tiéu chuin.

Ban nén doc tir dau dén cudi sach dé lam quen v6i cac so
dd, hinh dnh, danh muc cde chi tiét, va dinh dang téng quat.
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Sau khi thiét ké, ban cé thé dat mua cdc linh kién cdn thiét
cho showbot.

Hay sdn sang dé tham nhap thé g161 hdp dan cia robot.

NHUNG PIEU CO BAN VE ROBOT

Thigt ké& robot didu khién tir xa khéng dé cing khéong
khé. Chién luge t6t nhat 14 sir dung cdc linh kién bédn sin
nhiéu dén miic ¢6 thé. Khi c6 dit tu tin vd k¥ néing nh4t dinh,
ban c6 thé thi€t k& va che tao cac b6 phén theo y minh. Hon
nita, khi lam viéc véi cac vat lisu, ching han gd, chat déo, va
kim loai, ban sé biét duge tinh chat ciia ting loai vat liéu va
cdch sd dung ching trong thist k& robot cda ban.

Lan dau thiét k& va ché tao robot didu khién tit xa, ban
¢6 thé sif dung bd banh xe gan dang co 14y tir xe dd choi, va
ché tao phan than biing gidy bia va gidy xi-mang. Trén Hinh
I-11 la bdn v& ciia mét robot. Dis duge lam bing gidy, g,
hodc kim loai, tat cd cde robot déu ¢6 bén hé thong co ban:
Bé gin dong co, hé théng didu khién tur Xa, ngubn coéng suat,
va than robot,

Bé gdn déng co

Bé gdn dong co ciia robot ¢6 thé 1a hé théng khé thigt k&
va ché tao nhat. Ban ¢6 thé trdanh duge nhiéu phién toai néu
thiét k& robot theo bé phan nay. Thay vi thiét ké& robot truge
va cai tién bé gdn dong co cho phu hgp véi thigt k& d6; ban
hay thiét k& va ché tao bé gan dong co trude, sau dé ché tao
phén than robot phi hop véi bé. N6i chung, bé gin dong cola
noi chifa toan b ndi tang cia robot, nhiing b phan lam cho
robot hoat déng. Vi dy, trong Questor, hé nay 1dp cde banh
xe, &c-quy (phan nay kha nang), va hé théng diéu khién.

Phén quan trong nhat cia bé robot 1a c4c banh xe gin
dong co. Bo phan nay 14 noi nhidu nha ché tao robot thugng
gap su c6 nhat. Ban hiy ty cho minh dac an 1a mua cée bo
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Hinh i-11. Ban v& hoan chinh ciia “robot bing gidy”
banh xe gén déng co. Danh séch cac nha cung cap dugce ligt
ké & cudi sach. Cac b nay cd sin dong co 14p voi banh xe va
thubng ¢6 khung. Ban co thé sifa d6i khung nay cho phu hop
véi bé robot ciia ban. V6i cac banh xe gin dong cv, ban chi
con mai viee la tim cdch 14p chung vao bé robot. Hinh [-12
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Hinh I-12. Banh xe
gan déng co.

minh hoa cdc banh xe dugc si dung cho Questor. Nguon
banh xe gan dong co thit hai 1a cdc xe do choi cla tré con,
chung ¢6 sdn cdc dong co va banh xe 1dp v6i khung (va céc
binh dc-quy). Ban c6 thé gii nguyén dé st dung, hoac thao
rgi va ldp 1én bé robot cia ban. Tré ngai chinh khi si dung
céc xe do choi la ching khong c6 hé thong 14i, ban phai thiét
ké hé thong nay cho robot ciia ban.

C6 nhiéu cdch dé 1ap dat hé thong 14i cho robot ciia ban.
Mot robot phal c6 toi thiéu ba banh xe dé hoat dong; phuong
phap cung cap cong sudt va 1dp rap cdc banh xe sé anh hudng
dén sy diéu khién robot. Hinh I- 13 minh hoa céc cich bé tri
khé dung, cdc cdch nay déu yéu cdu hai banh xe gin dong co
va it nhat 1a mét banh xe gan khép xoay dé can bing. Pay
la hé thong duge sit dung trong Questor. Bing cdch cho mot
bédnh xe gdn dong co tién hodc lui, trong khi banh xe kia

17



Truyén dong trudc Truyén dbng gida Truyén dong sau
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Banh xe truyén dong

=D
Banh xe xoay (bi ddng)

Hinh I-13. Cac cach bd tri banh xe truyén déng.
ding y&n hodc tién t6i, ban c6 thé 1ai robot mot cach rat hitu
hiéu. Bang I-1 trinh bay cac phuong phép phdi hgp dé lai
robot vdi hé théng nay. Toan bd “su diéu khién” nay duge
cung cap tif hé théng diéu khién tir xa.
Bang I-1. Cac phéi hgp diéu khién.

Banh xe gin déng co  Banh xe gin déng cd  Hudng di chuyén

thit nhit thii hai cda robot
On On Tién
Oif Off Dung
On Off ' Ré phai
Off On Ré trai
On Lai Quay phai
Lui Cn Quay trai
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Hé théng diéu khién ti xa

Kha nang diéu khién robot tif xa la yéu cau chinh cua hé
thong nay. C6 hai kiéu diéu khién tir xa la c6 ddy va khong
day. Vé cag ban, hai hé thong nay diéu khién chic niang cua
robot thong qua su déng ngat cdc cong tdc. Hinh I-14 minh
hoa hai hé thong diéu khién tir xa.

Vé6i hé thong diéu khlen tif xa hifu tuyén, ngudi van hanh
st dung hop diéu khién noi véi robot bang cap (day dién) dai.
Uu diém cta hé théng nay la dé thigt k& va chi phi ché tao
thap. Nhuge diém chinh 1a khodng céch diéu khién bi gidi
han theo chiéu dai cdp. Tuy nhién, véi nhiing nha ché tao
robot chua ¢6 kinh nghiém, day 12 hé théng thich hgp nhat
dé khéi ddu. Hé thong nay cho phép ban thiét ké va thu
nghiém céc hé thong véi robot ctia ban khong can hé thong
vo tuyén phic tap va dat tién.

Heé thong diéu khién ti xa khong day la hé théng ma moi
ngudi sé nghi dén khi ban néi “diéu khién tir xa”. Hé thong

'
B b/
i i/

Hinh I-14. Cac b6 diéu khién vé tuyén va hitu tuyén.
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Hinh 1-15. Hé théng diéu khién tu xa khéng day co ban.

v0 tuyén cho phép ngudi van hanh diéu khién robot v6i khoang
cach kha xa va khong can cap diéu khién. Hé théng vo tuyén
c6 ba bd phan chinh. Thi nhat 1a thiét bi phat dung dé diéu
khién robot. Thiét bi phat géi tin hiéu dén thié€t bi thu, bo
phan tha hai cia hé thong vé tuyén. Thiét bi thu s dung céc
tin hiéu d6 dé€ diéu khién céc co cdu trog dong, bd phéan thi ba
cua hé thong. Co cdu trg dong nhén cdc tin hiéu da gidi ma
tir thiét bi thu va st dung cédc tin hiéu dé6 dé quay dong co.
Hinh I-15 minh hoa hé thong khong day hoan chinh. Trong
cac cita hang do choi c6 thé c6 cac hé th(:‘o'ng giong nhu hé
thong trén Hinh I-15. So véi kich ¢d co cdu trg dong, dong co
cla cd cAu nay rat manh, va c6 thé déng/ngét cdc cong tic
diéu khién bén trong robot. Hinh I-16 minh hoa hé théng
diéu khién kiéu co cdu trg dong/cong tic.
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Hinh I-16. [
Bang diéu g
khi&n cd cau
trg déng/
cong thc cla
Questor.

Nguén cung cdp dién

Phuong thite cung ¢ap dién cho robot 1a linh vuc ma nhimg
nguiyi mdi bat ddu ché tao robot c6 thé gap khé khin. Tuy
nhién, ban sé nhdn thdy mdi hé théng c¢é nhu cdu cdng suit
riéng, sif dung nhiéu 4c quy, mdi de-quy cung cAp cong suit
che mét hé thong 1 gidi phdp don gian nhat.

Van dé 1a cach st dung bén &c quy. Hai de quy 6 volt duge
néi voi nhau d€ cung cdp dién 4p 12 volt cho cdc bdnh xe
truyén dong, dén chinh, vA mdy hit bui. Hai &c quy 9 volt,
mdt cung cAp céng suat cho thiét bi thu cia hé théong diéu
khién tir xa; mét cung ¢dp cong sudt cho no cd chdp sang cla
robot.

Hai dc-quy 6 volt duge 14y tir dé choi (ngua, xe,..) gin
dong co clia tré con. Thuén lgi ctia cdc Ac-quy nay la dé kiém,
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Hinh 1-17. Ac-quy trén dé choi cla tré con.

va duge thiét k&€ bdo ddm an toan do ching duge niém kin.
Mot thuan lgi khac 1a by nap dién va phich cam dugc kem
theo dc-quy (Hinh I-17). Hién nay, ban c6 thé tim mua cac
dc-quy 6 volt va 12 volt loai nay. Ac-quy 9 volt thif nhdt cung
v6i bo nap dién duge sit dung cho ca thiét bi phat va thiét bi
thu caa hé thong didu khién tir xa. Ac-quy 9 volt thi hai,
dung cho no ¢é chdp sang, chi 1a loai pin sac tiéu chuén.
Hinh I-18 minh hoa hai dc-quy 9 volt, méac du hai Ac-quy nay
cung c6 dién 4p 9 volt nhung kich cd cia ching khac nhau.

Béng cdch st dung dc-quy riéng cho tiing hé théng, ban
khoi mat cong | thiét ké cac mach dién phuc tap dé tang hodc
giam dién 4p dc-quy. Tuy nhién, néu robot ctia ban ¢6 nhiéu
hé thong (vi du, hai hodc ba den chdp), ban sé phai tai nap
dién cho nhiéu dc quy, du ban ¢6 thé két hop cédc hé thong cé
cung nhu ciu cong sudt v4i mot ic quy.

S§ lugng Ac-quy duge st dung khong quan trong, diéu can

)
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Hinh I-18. C4c dc-quy 9 volt dugc sl dung trong Questor.

thiét Ja kha nang ti€p cin ching va cdc hé théng khac trén
robot clia ban. Pidu nay lién quan dén hé théng quan trong
nhat d6i v6i showbot, than robot.

Théan robot

Thén robot sé gidi thiéu cho moi ngui biét robot la ai va
nhitng diéu robot ¢é thé thuc hién. D6i vdi robot biéu dién
{showbot), than robot 12 y&u t8 quyét dinh sy tén tai cia
robot dé, vi cdc showbot duge sif dung cho muc dich gidi tri
vd qudng cdo sdn pham. Questor dudc thiét k& dudi dang
robot hdu rugu, cdc tAm che than cia anh ta duge son thanh
chiéc do khodc ciia ngudi bdi ban; hai canh tay chi ¢6 chiec
nang gitt khay phuc vu. Hinh ddang ngudi hau rugu cia Questor
duge hoan thién bing mot no ¢ chép sang.

Chéc ban ciing ¢6 nhiéu y tuéng vé hinh ddng robot cia
minh, hy vong nhimg vi du § diy sé gidip tao cam hing cho su
tuong tugng clia ban. Ban nén phéac thao cdc y tuéng vé robot
vao 88 tay, d€ khi c¢6 k¥ nang cao han, ban ¢6 thé tht nghiém
cdc ¢ tudng tién b hon.

Mot trong nhitng diém chinh ban cidn nhd khj thiét ké ta

23



robot cua ban sé duge ché tao bing vat lidu gi? B3l véi nha
ché tao robot lan ddu, day ¢6 thé la van dé dac biét quan
trong. Sau day la nhitng cau héi ban phai ty dat ra cho minh.
Ban da quen vdi vat liéu nao? Dung cu cia ban tusng thich
voi loai vat liéu gi? Gi4 ca vat li¢u? Trong lugng than robot
khi hoan t&t? Ban c6 thé trd 18i gin hét cdc cau hé; dé, néu sl
dung than robot ¢é sin.

Nhung tim ki€m than robot d6 ¢ dau?
Tal cia hang ve chai!

Trudc khi rang minh véi ¥ nghi robot ctia minh dugc ché
tao tir d6 lac-xoong, ban hay xem xét vaj uu didm sau.

Uu diém chinh khi sit dung dé lac-xoong 1a c6 thé sit dung
cac thung c6 sin dé lam than robot. Vi dy, thung rac nhé bing
kim loai (Hinh 1-19). Do lam bing kim loai (thép ma kém),
thung chita nay rat chdc chén va trong ra dédng “robot”. Mac

Hinh I-19. Vi m6t chut wiéng Hinh I-20. Showbot
tugng, day cé thé 1a mét robot duge goi y tif thng rac
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di duge ché tao bang kim loai, thing rac ¢é thé cit va khoan
mot cach d& dang. (Ban hay cin thédn khi lam viéc véi kim
loai, vi hoat ddng cit va khoan sé tao ra cic mép séc). Kich
¢§ thing rdc con gitip cho thiét k& cda ban ¢6 hinh ddng
“nhu thue”, day 1a y&u té quan trong d6i véi showbot. Hinh I-
20 minh hoa showbot v&i than lam ti thung rdc. Néu ngai
lam viéc véi kim loai, don gidn la ban mua thung réc béng
nhuya ciing. Nhua déo thudng yéu va 1am cho than robot khong
dep.

Céc hdp kim loai nhé, thau nhua, tham chi cdc to 1on, déu
" ¢6 thé sif dung d& }am than robot. Sau khi lam xong phan bé,
ban ¢6 thé thi nghiém vdi nhiéu loai thung khac nhau cho
dé&n khi dat duge thi&t k& vira y. Cdc Hinh 1-21 va I-22 minh
hoa hai ban phdc thio than robot. Ban hdy chd § cdch sdp
x&p céc thung chia khac nhau dé hinh thanh hai robot rat
quen thudc (va ndi tiéng).

Hy vong nhiing diéu cg bdn vé robot sé giup ban c6 cam
hing doc tiép phan con lai clia cuén sdch nay.
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Chucong 1
BE GAN PONG CO

Bé gin dong co 1a phan quan trong nhét trong ciu tric
cua Questor. Phan nay khéng chi cung cap kha nang di chuyén
cho robot, ma cdn biéu 16 cd tinh va su hdp dan cia robot.
Mac dau ¢6 cdu triic don gian, phan bé¢ duge trinh bay trong
chuong nay cé thé tai duge robot nang khodng 25 kg. D& bit
ddu ché tao phdn bé, cong vide dau tién clia ban la chuan bi
cdc banh xe gin dong co dé di chuyén bé robot.

CHUAN B} BANH XE GAN PONG CO

Khi ¢6 cdc bdnh xe gin déng co, ban hdy tim hiéu va
nghién cdu dé biét chiing van hanh nhy thé nio va duge 13p
rdp ra sao. Diéu nay rit quan trong, vi ban phai théo roi cac

Hinh 1-1. BA banh xe
gén déng ca.




Hinh 1-2. Cac bd
phéan cila banh xe
gén déng cd.

banh xe dé gdn ching vdi bé robot. Ban hay cin than dé
khong lam that lac cdc chi tigt nhé va chi lam viée véi tirng
banh xe mét. Hinh 1-1 va 1-2 minh hoa bdnh xe nguyén bo
va khi dugce thao roi.

Dé thdo roi banh xe gin dong co, trude hét, ban thdo
déng co va cum hop s6 14p bén canh khung banh xe bang ba
vit nho. Trén phia déi dién cha khung béanh xe ¢6 mot chot
khéa lién két truc banh xe v6i khung nay. Ban hay dung
kém mii nhon thdo chét khéa va tir t rut truc banh xe ra
phia bén kia. Khi ban kéo truc banh xe ra ngoai, bdn vong
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cdch nhé, hai vdng bang nhya mau dé va hai vong bing kim
loai, sé roi ra khéi khung ciing véi banh xe va banh rdng lén
mau trdng truyén dong banh xe.

Ti€p theo ban thdo vong xoay ra khéi dinh khung, lic
nay dinh khung dang tréng. Vong nay duge dinh vi bang
chét khéa xuyén qua tru 16n trén dinh khung. Ban théo chét
khoa, ddy vong xoay 1én dau try va 14y ra khoi khung. Mt
trén cua khung sé& con lai mot it md va 6 bi nhé. Ban hay lau
sach m@ va thdo & bi ra. Vong xoay, chét khéa, va & bi khong
can thiét cho Questor, nhung ban hay cat giif ching cho cdc
cdng trinh sau nay.

Luc nay, khung banh xe khéng con lién k&t vdi chi tist
bat ky va sdn sang dé gdn véi bé robot. C6 nhidu phuong
phdp dé gin cac banh xe v6i phan be, nhung céch truc tiép va
don gidn 1a khoan cdc 16 1én khung banh xe va bé robot, sau
dé dung bu-l6ng lién két ching v6i nhau. Hinh 1-3 minh hoa
vi tri b6n 16 3 inch x 1/4 inch dudng kinh dugc khoan vao mit
trén cua khung banh xe. N&u chua titng lam vige vdi kim loai,

Hinh chiéu phang

~
(O O

Budng kinh 1/4"

Tru

Gan

Tilg 1:1

Hinh 1-3. Vi tri cac 18 ga 14p.
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hoitc khéng ¢6 ban kep manh, ban dimg thd khoan cac 16
nay, hay nho tiém dé s&t hoie xudng co khi thue hién viéc
nay.

Dya vao Hinh 1-3, ban danh dau vi tri cac 16 vao mat
trén cna khung banh xe va dung mi dot danh ddu tém 16.
Né&u khong ¢6 mii dot tam, ban cd thé sit dung dinh. Cach
4 nhat dé khoan cdc 18 nay la sif dung ban kep manh, kep
mét cang cha khung banh xe, theo chiéu doc, gifa hai miéng
gb. Ban s& pha) dang rong hai cang nay mdt chat dé khoan
16 vao vi tri da duge ddnh d&u & mat trén khung bdnh xe,
cung phia véi cang dugc kep trong ban kep. Sau khi khoan,
ban ndi 1ong ban kep, 14y khung ra, kep cang thd hai va
khoan 15 & phia d6. Hinh 1-4 minh hoa cach kep va khoan
céc 15 & mat trén khung banh xe. Ban c6 thé kep cdc tru

Hinh chidu phang

)

Ma& ban kep
(&-10)—m | 4—— Khung banh xe

Cac khdigd

L& dudng kinh 1/47

L

Hinh 1-4. Phuong phap kep khung banh xe dé khoan
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Hinh 1-5. Banh xe gan
ddng ¢G hoan chinh.

R ki

R

khung trong ban kep d€ khoan, nhung cac vat tron thudng
¢6 xu hudng bi trugt khi ban khoan chang.

Dén day, ban hay ldp lai banh xe gén dong cd thd nhat,
thdo ra va khoan 16 cho banh xe thif hai. Hinh 1-5 minh hoa
mét banh xe hoan chinh. Sau khi khoan va 14p rap hai banh
xe gén djng cg, ban c6 thé cdt va khoan phén bé robot.

BE ROBOT

Bé robot chi 12 mot tAm van ép 20 x 20 x 1/4 inch cat tir
tAm van ép 24 x 24 x 1/4 inch. Tuy don gian vé thidt ké va
két cdu, bé 1a thanh phdn chinh d€ g4 ldp toan by Questor,
Ban phéai hét sdc cdn than dé thuyc hién céc 16 va cac dudng
¢4t that chinh xdc va thdng. Cdch d& nhét dé bdo dam cde
dudng cit sé théng la ban do 4 in tif hai dau cia mot canh
t&m vén, sau d6 néi hai diém nay thanh mét dudng thang.
Hinh 1-6 minh hoa cdch danh ddu tdm vén ép dé cat. Sau
khi cit phan bé ra khoi tdm van ép thuong phdm, ban hay
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Hinh 1-6. Hudng din cit phan bé robot; cat gilt phdn g du.

dung gidy nham cha ldng cdc mép cit dé loai bé dam gb. CAt
giif phan véan ép du dé s dung sau nay.

Dé g4 l4p cdc banh xe gdn déng ca véi bé robot, trude hét
ban can khoan hai 16 dudng kinh 3/4 inch dé 14p céc tru cla
khung banh xe. Hinh 1-7 minh hoa vi tri khoan cdc 16 trén bé
robot. Néu khéng c¢6 mai khoan 3/4 inch, ban ¢6 thé khoan 15
¢6 dudng kinh gan bang 3/4 inch, dung cua long cat bé phan
gd du, rdéi dung gitia va gidy nham lam tron 16.

GA LAP CAC BANH XE

Coéng viéc ti€p theo sau khi khoan cdc 15 1& gé 14p céc
banh xe gén dong co. Dé thuc hién diéu ndy, ban ldy mot
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M&t sau

4~ * 4~
4* 4
& o
™\
Buang
kinh 3/4”

Hinh 1-7. Vj trf cac 18 cho tru banh xe

trong cdc banh xe gdn ddng co da khoan 18 sin va ludn tru
cua khung banh xe nay vao mét trong hai 15 3/4 inch ¢ bé
robet. Sau d6, ban xoay bdnh xe sao cho dong co va hop sé
quay vao phia trong cda bé robot. Hinh 1-8 minh hoa tu th&
chinh xéc clha cdc banh xe. Trong qua trinh ga 14p, ban cdn
b#o ddm vi tri cde banh xe thing hang.

M6i banh xe gdn dong co duge ¢§ dinh véi bé bing bén
bu-l6ng 2 inch x 1/4 inch dudng kinh. Sau khi chinh banh xe
thdng dén miic c6 thé, ban 14y bat chi va ¢dn than danh dau
vi tri cia mét trong bdn 16 g4 14p é khung banh xe 1én bé
robot. Lay bénh xe ra va khoan 18 dudng kinh 1/4 inch vao vi
tri ddnh dau. Lidp lai bianh xe va chinh thing 16 trén khung
v6i 16 vira khoan trén bé. Ldy mét trong tdm bu-16ng ludn
qua 16 ¢ khung bénh xe va 16 ra & mat trén cia bé robot. Néu
bu-léng khong xuyén qua 16 ¢ d€ mot cach dé dang, hoic sau
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Hinh 1-8. Tu thé ga I&p cac banh xe gén dong co.

khi chen bu-long qua 16, banh xe gin dong co khong con
thing hang, ban hay thdo banh xe ra, khoét rong 16 trén bé
robot dé cho phép ban xé dich vi tri banh xe. Tuy nhién, day
chi 1a cdc diéu chinh nhé. Sau khi chén bu-long vao 15, ban
c6 thé ddnh ddu va khoan céc 16 con lai; bdt dau véi 16 & géc
doi dién v6i bu-long. (Vi du, néu ban bat dau véi 16 ¢ géc
du6i bén trai, 16 khoan ké tiép 1a ¢ goc trén bén phai). Phuong
phép ddnh dau va thd tu khoan nay gitp bdo ddm cac banh
xe thang hang.

Hinh 1-9 minh hoa bdnh xe gidn déng co duge 1dp hoan
chinh véi bé. Ban nhé stt dung c4c vong (long-dén) khéa. Céc
vong nay rat quan trong, vi ching giit cho cac dai 6¢c khong bi
léng do rung dong khi robot di chuyén trén cdc bé mat gap
ghénh. Ban nén lip vong khoéa véi tdt ca cac bu-long trén
robot. Hinh 1-9 con minh hoa viéc st dung vong dém 16n,
dudng kinh ngoai khodng 2 inch va dubng kinh trong 3/4 inch,
10ng vao tru banh xe gian dong co dé€ ngan dudng gan ¢ mit
trén cua khung banh xe cao 1én bé van ép khi siét chat cac
buldng, va giup duy tri su thing bing cia banh xe. Sau khi
ga lap cdc banh xe, ban hay kiém tra 1an cudi dé xem chung
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Bu-l6ing, dai 8¢

vong dém 1/4" x 1"

Vong khoa

Banh xe gan Vvéng dém ldn

déng cd

Hinh 1-9. Cach ga l4p banh xe gan ddng cd.

¢6 thang khong. Khi hai banh xe gin dong co da duge 14p
rap hoan chinh, cong viéc ti€p theo cda ban la 14p bdanh xe
xoay thd ba & phia trudc clia bé robot.

Banh xe xoay thif ba c6 tdc dung giif thang béng va on
dinh cho bé robot. Banh xe nay c6 duong kinh khoang 3 inch
va duge thidt k& dé chiu tai nang. Tuy theo bdnh xe ban o,
ban cé thé phai kep mot miéng vén ép vao gida bé va tam ga
l4p cta banh xe xoay dé giir thing bang cho bé robot. Hinh
1-10 minh hoa vi tri 14p banh xe xoay vdi bé robot. Ban nhd
bao diam banh xe xoay duge dinh vi gitta mép truéc cia beé.
Hinh 1-10 huéng dan cach 14p rap bdnh xe thi ba.
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Phia sau

Hinh 1-10. Vi tri banh xe xoay.

Sau khi xdc dinh diém gilta mép trude cda bé robot, ban
dat banh xe xoay 1én bé sao cho khi xoay 360° bdnh xe khéng
nhi ra khéi mép truée ctia bé. Tiép theo, ban danh d&du va
khoan 16 cho tdm g4 l4p chia banh xe nay (dudng kinh 16 tuy
thudc vao banh xe ban c6). Nhu da néu ¢ phdn trude, c6 thé
ban phai dit vai miéng chém bing vdn ép (st dung phén
véan ép con du khi ban cdt phan bé) vao gitia banh xe xoay va
bé robot. Cdc miéng chém nay duge thuc hién bing cach
vach dau theo dutng bao cia tdm gd l&p trén banh xe xoay,
sau d6 ddnh ddu va khoan cac 16 ga ldp, nhu ban da thuc
hién d6i véi phéan bé, d& khi ban chén cdc miéng chém, tét
cé cdc 16 déu thang hang.



Bang 1-1. Danh myc céc chi ti&t

84 lugng Chi tiét

2 Banh xe gdn déng cd.

1 Tam van ép 24 x 24 x 1/4 inch.

1 Banh xe xoay duéng kinh 4 inch.

8 BS bu-long 2 inh x 1/4 inch duang kinh, dai 8¢, va
véng khoa.

4 BO bu-iéng 3 inh x 1/4 inch dudng kinh, dai oc, va
véng khoa.

2 Vong dém 2 inh, duéng kinh trong 3/4 inch.

1 B dung cuy sita chita sgi thhy tinh, gém vai va resin

Binh son phun (mau do ban chon).

Bu-16ng, dai 6¢c 1/4" x 3"

Vang khaéa Vang dém

Banh xe xoay (tdm ga 14p)
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Dung bu-long gidn banh xe xoay va cdac miéng chém véi
bé robot (Hinh 1-11), sau d6 dung dng thuy kiém tra su thang
bing cta bé robot. Néu bé hoi nghiéng, ban co6 thé hiéu
chinh bang cach dat cdc vong dém vao gida tAm van chém
va tdm g4 1dp cta banh xe xoay cho dén khi bé thing béng.

HOAN THIEN

Sau khi lip ca ba banh xe, ban théo ching ra va son
phan bé. Cong doan nay khong chi lam cho phan bé trong
dep hon, ma con c¢6 tdc dung chdng tham. Ban c6 thé s
dung soi thay tinh dé chong thAm va tang d6 cing viing cho
bé robot. Sgi thiy tinh rat dé si dung (nhat la trén mét
phéng), néu tuan thu cdc hudng dan trén bao bi, ban sé
khong gap tré ngai nao. Khi st dung sg¢i thiy tinh, ban hay
dung loai nhua trong dé c6 thé dinh vi va khoan lai tat ca
cac 16 ga lap trén bé robot. Sau khi boc s¢i thuy tinh va son,
ban c6 thé 14dp lai ba banh xe véi bé. Hinh 1-12 minh hoa bé
robot hoan chinh.

Hinh 1-12. Bé robot hoan chmh (mat dum)



Chuong 2
KHUNG SUGN THAN ROBOT

Thén cha Questor duge 1am bing ndm thanh nhém géc 8
foot x 1 inch x 1 inch x 1/8 inch. Nhém duge chon thay cho gb
ho#c nhya, vi nhém khong dit hon bao nhiéu nhung lai eting
hon va nhe hon. Ngoai ra, nhém tuong déi dé gia cdng. Céc
thanh nhém géc duge ndi két thanh hai hinh khéi, duge goi
la khung sudn trén va khung suérn dudi. Sau khi lién két, hai
hinh khéi nay tao thanh than cia Questor.

Truée khi ldp rap thanh céc hinh khéi, timg thanh nhém
dugc ddnh dau va khoan 16 d€ st dung trong qua trinh ldp
rap robot, do vigc thuc hién nhimg 16 khoan s&n nay trén cdc
thanh nhom r&i sé& dé dang hon khi ching duge 14p thanh
khung su&n. Ban hay vé so d6 l4p rdp ting khdi khung suomn
v6i t&t cd c4c 16 khoan séin & ding vi tri cia chung khi khung
sudn hoan tdt. Ghi nhd, ban khong nén cit hoic khoan thanh
nhdm géc trude khi ki€m tra ky s§ do hoac vi tri cdc 16 dua
vao sdch nay.

CAT THANH NHOM

Hinh 2-1 minh hea phuong phdp cit nim thanh nhém
thanh céc doan dé€ ché tao khung suirn ciia Questor. Ban ¢6
thé cdt cac thanh nhém bang cua tay, va s dung thude géc co
khi (con goi la thl.rdc nghiéng hodc thudc vat géc) d€ c6 duong
cit thang. Hiy cdn thdn, ban khéng nén c4t thanh nhém khi
chua kiém tra k¥ céc sé do.
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Bang 2-1. Danh muyc ¢ac chi tigt

Sé lugng Chi tiét

5 thanh nhém gée 8 foot x 1 inch x 1 inch x 1/8 inch

50 dinh ri-vé 1/8 inch (va stng b&n ri-vé)

8 bé bu-idng 1 inch x 5/32 inch dudng kinh, dai 8¢,
va vong khda

6 bé bu-ldng 1 inch x 1/4 inch dudng kinh, dai 8¢, va
vong khoa

1 may hit buyi

Sau khi cdt cde thanh nhém thanh nhiéu doan, ban phan
chang thanh nhém: bon thanh 36 inch, bén thanh 6 inch,
sau thanh 10 inch, va muti thanh 20 inch. C4t gik toan bé
phan nhom du dé dung sau nay.

Sau khi phan loai cdc doan nhdm theo nhém, ban hay
kiém tra xem ching cé bang nhau khéng. Né&u chidu dai cdc
doan nhém trong mot nhém hoi khédc nhau, ban chon doan
ngén nhat cia nhém dé lam chudn va cdt hodc gilia céc doan
khdc bang v6i doan nay. Sau khi phan nhém va got giaa tat
ca cac doan nhom, ban hay khoan chiing va cit sin mét s§
doan trudce khi 14p rdp. Sy chuédn bi nay sé tié€t kiém cho ban
kha nhiéu thoi gian dé xii Iy sau nay.

KHOAN VA CAT CAC POAN NHOM

Ban can khoan nhiéu 18 lic nay, mac du cdc 16 d6 chi
dugce st dung trong qua trinh k&t cdu robot sau nay. Ly do la
khoan cdc doan roi cua khung suén sé dé dang hon nhiéu so
v6i kKhung sutn da lip réap. Trong s§ dudng cit can thuc
hién, c¢é cd nhing dusng vat géc 45 do cing chiéu trén mat
56 doan nhém, cho phép ching lién k&t theo géc vuéng ma
khéng chong Jén nhau. Hinh 2-2 minb hoa kiéu lién két nay.

Cdc Hinh 2-3 d&n 2-26 minh hoa phuong phdp cét hoac
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Hinh 2-2. Pudng cét vat dé lién két cac doan nhom theo goc.

khoan titng doan nhom. Mi hinh gom hai khung chit nhat;
mdi khung biéu dién mot trong cdc mat phia ngoai cua doan
nhom. Céc hinh nay trinh bay ting doan nhom nhu thé
doan nhom dugc dat nam theo chiéu dai, v6i hai mép tua lén
ban gia cong va dap phang dé cd.thé nhin thay ca hai canh.
T4t cé cac hinh déu minh hoa vi tri va dudng kinh céc 16
khoan. Vi tri cdc dudng cat vat 45 do, thuc hién ¢ hai dau
ctia nhiéu doan nhom, duge minh hoa béng cdc ving gach
chéo cho biét phan nhom duge cit bé.

Hau hét cdc hinh duge vé hai ban. Su khéc nhau gitta hai
ban nay la cdc chir s6, doi khi la mau tu, xuat hién trén céc
canh cta doan nhom. Céc s8 duge st dung khi 14p rap khung
suon thanh hai phan chinh tao nén than Questor. Cac mau ty
duge sif dung khi lién két hai phan nay véi nhau béng hai
doan ndi dé tao thanh khung sudn hoan chinh. Trong ca hai
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Hinh 2-23. Huéng din khoan va cat.
trubng hop, cac ky hidu nay bdo dam t4t c cac 16 khoan sin
sé § ding vi tri khi khung su&n hoan thién. Bé ddnh ddu cie
chit 56 va miu tyf 1én mit ngoai ciia ting doan nhém, trude
hét, ban viét s§ hodc mau tu 1én mi&€ng bang keo, rdi d4n
miéng bang keo 1én ding vi tri clia chit s6 hodc miu ty,
tuong Ung v6i hinh vé cia doan nhém ds.

Sau khi chudn bj tat ci cdc doan nhoém, ban lai phan
ching thanh hai nhoém, tuong dng v6i hai phan cta khung
sudn robot. Khi duge 1dp rap, nhém thd nhat tao thanh khung
suon trén caa robot, gébm bén doan dai 36 inch va sdu doan
10 inch,

Nhém thit hai tac thanh khung suomn dudi, gom mudsi doan
dai 20 inch va ban doan 6 inch. Trong mudi doan nhém daj
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Hinh 2-24. Hudng dan khoan va cét.
20 inch, ban chi st dung tdm doan cho khung sutm dudi cua
robot, hai doan con lai dugc dung dé lién két phan trén va
phan dudi cia khung sudn. Ban c6 thé nhan biét hai doan
nay qua cdc mau tu danh ddu A va B.

Sau khi tai phdn nhém cdc doan nhom, ban hay nghién
clu ching va 1am quen véi cac ddu hiéu. Cach lap rap tiing
phan cia khung sutn sé trd nén ré rang khi ban nghién ctu
cac doan nhom. MAu chot eia sy idp rap ta cac dau hiéu, cho
phép cdc 16 khoan sdn thing hang mét cach chinh x4c.

LAP RAP KHUNG SUGN

Luc nay, lap rdp khung suon chi 1a sy phdi hgp cdc doan
nh6ém theo chit 6 ¢ hai dau doan nhém, sau d6 bén ri-vé dé
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Hinh 2-25. Hudng dan khoan va cét.

S

lién két cac ddu tuong Ung v6i nbau. Cde Bang 2-2 va 2-3 ligt
ké cdc dau danh s6 duge sit dung trong chudi thy tu két noi
d6i v6i timg phén ciia khung suén robot. Béng 2-2 diing cho
phén trén, va Bing 2-3 dung cho phin dusi cia khung sudm.

Sau khi két hgp cdc doan nhom, ban chinh thing cic 15 1/8
inch khoan sin & hai ddu cia timg doan nhém. Néu 13 trén cic
doan nhém khéng thidng hang (xdc sust xay ra didu nay kh4
cao), ban kep chiing v6i nhau va khoan lai 15 1/8 inch trong
¢ hai doan nhom cing mét lan. Tiép theo, ban ludn ri-vé 1/8
inch qua 16 va x 1y bing sing bén ri-vé dé c5 dinh c4dc doan
nhom. Ban nén sif dung stng ri-vé theo s§ tay huéng dan.

Sau khi hoan tdt phin trén va phan duéi cta khung sudn,
ban lién két hai phan nay véi nhau biing hai doan nhom dai
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Hinh 2-26. Hudng dan khoan va cat.

Bang 2-2. Thu ty 1p rdp khung sudn trén

Goc Chi s& cda cac ddu lién k8t bing ri-vé

1-9-8-16

2-10-3-11

4-12-5-13

6-14-7-15

24-26

23-25

19-27

20-28 _

Ghi chi: Khang sit dung rivé cho cdc ddu danh s3 17, 18, 21, 22.

59

0 ~ O W ok WM =




Béng 2-3. Thu tuy tAp rap khung sudn dudi

Gac Chi s8 cua cac dau lién k&t bang ri-vé
1-17-8-31

2-19-3-21

4-23-5-25

6-27-7-29

9-18-16-32

10-20-11-22

12-24-13-26

14-28-15-30

o~ O s W N

20 inch ¢6 danh dau A va B. Trudc hét, ban dit khung sudn
du6i sao cho hai mau ty F (front — mat trude) § mit trude cha
phan nay quay vé phia ban, sau d6 dat khung sudin trén vao
trong khung sudn dusdi, v6i cde mau tu P ctia khung suén
trén quay vé phia ban. Hinh 2-27 minh hea vi tri dat hai
thanh ndi; thanh ¢6 ddnh ddu A duge dit & phia truge va
thanh cé ddnh d4u B & phia sau. Hai doan nay duge dinh vi
bang bdn b bu-léng 1 inch x 1/4 dusng kinh, dai &¢, va vong
khéa. Luc nay, than trén va than dugi lién két thanh khung
sudn hoan chinh cha Questor. )

LAP KHUNG SUGN LEN BE ROBOT

Bu6e ti€p theo d€ hoan tdt phan than Questor la lip
khung sutin 1én bé di dong. Néu ban muén két hop méy hit
bui vao phién ban Questor clia minh, lic nay 1a thoi diém
ldp dat may hat bui.

Truge hét, ban dit bé di dong 1én san sao cho banh xe
xoay {(banh xe bi déng) huéng vé phia ban, day 1a mat trude
cua b¢ robot. Tiép theo, ban ldp may hit bui theo s§ tay
huéng dan cda thiét bi nay. B§ tri mdy hut bui doc theo bé
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Hinh 2-27. Vi tri cac thanh ndi.

robot, véi dong co cia may hat bui quay vé phia sau cua bé
robot va miéng dng hit quay vé phia truge. Bao ddm gid 1ap
rap mdy hut bui tya sat véi bé robot. Sau khi dinh vi chinh
xédc mdy hut bui, ban dit khung sudn dudi 1én bé sao cho cac
mau ty F trén khung sugn nay quay vé phia trudc cua be
robot. Khi dit khung suon dudi 1én bg, may hat bui phai
nim lot vao trong phan nay. Ban s& phai dich chuyén may
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Hinh chiéu phing

Phia sau
| —

May
hut
bui

—

Khung sudn
Phia trudc

Hinh 2-28. Vi tri may hdt bui trong khung sudn dugi.

hit bui cing véi khung sudn dudi dé thue hién diéu nay.
Hinh 2-28 minh hoa cdach dinh vi may hdt byi bén trong
khung suon dudi.

Sau khi dinh vi chinh xdc¢ mdy hat byui va khung sudn
dudi, ban cidn danh d&u va khoan 16 g4 lip cho titng bg phan.
Mobt cdch can than, ban bt ddu danh d4u hai 16 dudng kinh
1/4 inch dé bit bu-1ong ¢6 dinh mdy hat bui; cdc bulong nay
thudng di kém v6i may hat bui. Tiép theo, ban ddnh ddu tdm
16 dudng kinh 5/32 inch, doc theo canh duéi cia khung sudn
dudi, dé ¢6 dinh phdn khung sudn nay v6i bé robot bang tdm
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bd bu-léng 1 inch x 5/32 inch dudng kinh, dai 8¢, va vong
khéa. Ban hay g& may hat bui va khung sun dudi ra ngoai,
khoan tdm 16 nay, ldp lai khung suém dugi v6i may hat bui
bén trong, dung buléng ¢& dinh hai bd phin nay. Ban luén
cédc bu-long va vong dém vao vi tri qua mit dudi bé robot, sau
d6 siét chat cdc bu-1ong dé dinh vi cac bd phan nay, Ban nhé
14p vong khoa lén bu-lang truée khi siét chat dai sc. Hinh 2-
29 minh hoa cdch bat bu-long lién k&t khung sudn dudi véi bé
robot.

Véng khoa

Khung sudn

Hinh 2-29. Cach bat buldng gan két khung sudn dusdi vdi bé robot.

LAP RAP CONG HUT BUI

Budc cudi cung d€ hoan tat quy trinh ldp rdp nay 12 gén
efng clia may hit byi véi khung sudn dudi; céng nay gdm bd
ciia ban 1€ va cong téc. Khi clfa md, may hut bui hoat dong.
Bé sit dung mdy hit bui, ban mé cita va gdn dng hit mau
tring vdi cdng nay.

Cong may hut bui duge gn véi khung sutm bing gid do
(Hinh 2-30) ché tao tif cdc doan nhém géc con du. Céng méay
hat bui lién két vdi gid d& blng vit, va toan bd cum nay lién
két voi mat trude khung suon dudi clia Questor bing bu-
l0ng, sif dung hai 16 khoan sin 1/4 inch & vi tri d6. Hinh 2-31
minh hoa vi tri va cdch gd 14p cdng mdy hiit bui. Sau khi g4
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Hinh 2-30. Gia lap c8ng hat buyi.

14p mdy hiit bui va céng hit, ban ndi két hai bd phan nay
bang doan ong ngin mau den di kém véi mdy hit bui. Cit
mot doan dng dai khodng 3 inch. D& noi mdy huat bui vdi
cong hit, ban thdo vit dé 1dy cong hiat ra khéi gla da, néi
doan &ng ban vita cit véi mdy hut bui, sau dé néi cong hat
véi dau cdn lai, va ldp céng hut vao lai gia 46 bang vit. Quy
trinh g4 14p néu trén ciing duge 4p dung d€ thay cde tui cera
cua may hdt bui, vi vay, diéu quan trong la ban cian nim
viing qua trinh lap rap nay.,

Dén day, khung sudn cia Questor vin chua hoan chinh.
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Hinh 2-31. Céng hut bui.



Chuong 3

NGUON CONG SUAT VA
HOP PIEU KHIEN TAM THOI

dc-quy 12 volt, gobm hai 4c-quy 6 volt. Ban s& thay

rang, hau hét cde déng co, den, va mét s linh kién
dién tud ding cho robot déu yéu cdu hé théng dién 12 volt:
hop diéu khién tam thdi eiing vay. Cac diéu khién trong hop
nay la chuyé€n mach hai banh xe gén dong co trén bé cia
Questor dén vi tri déng, ngdt hoac thut 1 dé didu khién
huéng di cua robot ndy. Hop diéu khién tam thsi con c¢6 haj
bo diéu khién tée do, s dung riéng ré cho hai banh xe. Hop
diéu khién dugc ndi véi bé robot bang cdp dién; chiéu dai
cap la tuy chon cta ban. Khi méc néi cdc hé thong nay, ban
cdn nghién ctiu k¥ cdc so dd di day.

LAP AC-QUY VA CAC DAI TIEP PIEM

Questor nhan cong sudt tit hai dc-quy khé 6 volt. Céc dc-
quy nay dugce lap trong khung sudn dudi, hai bén khung suon
trén, tai khodng tréng giita khung sudn trén va khung suén
duéi. Hinh 3-1 minh hoa vi tri clia mét trong hai dc-quy 6-
volt.

C dc hé thong cua Questor nhén ¢éng suat t&r hé théong

Mbi dc-quy duge dinh vi biing ba doan nhém géc dai 2
inch (st dung phan nhém du khi ché tao khung sudn). Hai
doan nhém duge bit bu-long véi bé di déng, con doan thu ba
lién két v6i khung suém bang bu-long, si dung 16 khoan s&n
trén khung sudn. Hinh 3-2 minh hoa vi tri khoan 18 trén cic
doan nhém 2-inch.
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Hinh 3-1. Vj tri
cta mét trong hai
ac-quy 6 volt.

e —
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Hinh chigu phang

Hinh 3-2,
Gia ga lap
ac-quy. O Busng kinh 5/32"
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Bang 3-1. Danh myc cac linh kién

56 lugng Linh kién

2 Kc-quy 6 volt dang gei, va bd nap dién

2 Cong tdc DPDT

1 Céng tc SPST

1 Hop project

1 ho&c nhiéu Cuén day cd 18 mau dd

1 ho#c nhidu Cudn day ¢ 18 mau den.

2 Dai phan cach 2-coc va gdc vit I3p rap.

1 Dai phan cach 8-coc va cac vit 1p rap.

2 Chiét ap ké 25 watt, 10 chm

6 Boan nhdém géc 2 inch

6 Bo pu-léng tinch x 5/32 inch dudng kinh,
dai 6c, va vong khda.

1 B4 'kep ngan diu néi

4 N&p néi dign

D€ chudn bi 1dp dat cic de-quy, trude hét, ban 14y hai
doan nhém géc dai 2 inch va sit dung hai bg bu-léng 5/32
inch, dai ¢, va vdng khéa dé néi mdi doan véi moét canh cta
khung sugn dang lién két v6i thanh nhém B. Trén mai canh
cia khung sudn trén c6 hai 16 khoan s&n. Tiép theo, ban day
mét trong cdc dc-quy vao bén dudi cdc doan nhém dé, bao
dam cac cyc ndi clia dc-quy quay vé phia trude ciia bé robot va
6 déng vi tri 14p rdp. Sau d6, ban dat hai doan nhém dai hon,
voi cde 16 g4 1dp cha ching 4p sat bé robot, tua vao dc-quy;
mjt tya vao mit trude va mot tua vao mit bén dc-quy. Tiép
tuc thyc hién cong doan nay déi véi dc-quy thd hai.

Ban hdy ddnh d4u cdc 18 g4 14p trén bon doan nhém goc
tua lung vao dc-quy lén bé robot, rdi 18y cac doan nhém nay
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Hinh 3-3.
Cacgia ga
lap ac-quy.

va dc-quy ra ngoai, va khoan bon 16 duong kinh 5/32 inch tai
cac vi tri da ddnh dau trén bé robot. Sau khi khoan 15, ban
day dc-quy vao lai vi tri'eq v6i cée cuc ndi quay vé phia sau, st
dung ban bé bu-léng 1 inch x 5/32 inch dudng kinh, dai oc, va
vong khéa dé dinh vi bén doan nhém 2-inch nay. Hinh 3-3
minh hoa cédc gid ga lap dc-quy. Lic nay ban c6 thé 1at nguge
robot ma cdc dc-quy vAn khéng roi ra ngoai.
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Hinh 3-4. Dai tiép diém nhidu coc.

Budc tiép theo trong viéc cung c4p cong suit cho Questor
la 14p cdc dai ti€p di€m da coc tai nhidu diém khéc nhauy
trén bé robot. Hinh 3-4 minh hoa hinh dang cia mt trong
cdc ddi nay. Cdc dai tidp diém rdt quan trong, ching cho
phép ban mdc ndi hé théng dién cia robot dé dang hon;
déng thoi cho phép ban théo rai tung bé phan ra khéi robot
ma khong dnh huéng dén cdc by phan khic. Hau hét cac
linh kién dién cia Questor déu sir dung cac dai tiép diém.

Lic nay ban chi c¢dn ba dai ti€p diém: hai dii 2-coc va
mdt déi 8-coc. Hai cue néi clia dai 2-coc duge 14p ¢& dinh lan
bé robot, gén vi tri tru banh xe gén dong co nhé 1an khoi bé
robot; vi tri chinh xde 14 khéng quan trong. Dai 8-coc s& duge
lap tam tai giita mép sau ciia bé robot. DAi nay sé duge thao
ra d8 sit dyng trong hé théng didu khién tir xa.

DAU NOI HE THENG PIEN CHO BE ROBOT

Sau khi Mp rdp nguén céng sudt (dc-quy) va cdc dai tiép
diém, ban sk dung day dién ¢& 18 mic nsi ching v6i nhau.
C& day nay dugce sit dung trén toan bd robot. Hinh 3-5 minh
hoa s6 d6 midc néi hé théng dién & bé robot. Khi nhin vao
Hinh 3-5, ban s& nhan thay tat ci cdc day dién dugc si dung
¢6 hai mau, d6 va den, day mau dé duge néi véi cue dugng cua
~dc-quy, va day mau den néi voi cye am. Do Hinh 3-5 chi
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R = day mau dd
B = day mau den

Hinh 3-5. Sd 48 hé thdng dién trén bé robot.

minh hoa khéi quat, ban cdn chi y nhing didu sau day trudc

khi bit diu méc ndi hé thong dién trén bé robot.

Thit nhét, cac ddy mau 46 va xanh xudt phat tif méi banh
xe gén dong co phai duge néi véi cdc dai tiép diém cha ching.
Céc ddu day trén banh xe gin déng cd thudng quéa ngin va
cin duge ndi dai. M6i banh xe cin ding hai doan day dai 6
inch, mot day mau dé va mdt day mau den. Ban hay su dung
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chup noi kidu van hodc han day ndi dai mau d6 v6i day mau
d6 cda bdanh xe gin déng co va day ndi dai mau den vdi day
mau xanh trén béanh xe. D& noi day nd1 dai vdi cdc déi tiép
diém, ban xodn chat hai ddu day véi nhau va tudén chung qua
tru banh xe gin dong co, tir duéi 1én. Tru nay dan vao bén
trong khung sudn dudi, noi bé tri cde dai ti€p diém. Noi day
nay véi hai coc vit ndi & cing mot phia cla dai ti€p diém
{Hinh 3-5).

Viéc méc noi hai de-quy 6 volt véi nhau tuong d6i khé, do
coc de-quy c6 kich thude nhd. Thay vi ¢§ gdng han day dién
v6i coc dc-quy, ban hay si dung kém chuyén dung dé gén
ddu néi véi cdc doan day dién, tao didu kién d€ nédi két
ching vdi nhau mt cach dé dang. Hinh 3-6 minh hoa céc
kiéu ddu néi kha dung va kém bdm dau néi.

Nhu duge trinh bay trén Hinh 3-7, cac dc-quy khong chi
néi k&t véi nhau ma con ndi két véi nhidu linh kién khde,
trong d6 c6 hai phich cim nap dién di kem vdi cdc dc-quy.
Ngoai ra, gita hai dc-quy con duge 1dp mot cong tdc SPST
(mét cue, mot tiép diém). Cong téc nay c6 hai chie nang: tha
nhét, gid vai tro edng tic déng/ngit chinh cho Questor; thi
hai, ciach ly céc dc-quy khi ching duge nap dién (ldc 46, cong
tdc nay & vi tri ngdt). Bdo ddm day dién du dai d€ cho phép
cac phich cdm nap dién va cong tdc vuon dén phia sau bé
robot, noi ching s& dude ga 1dp; lde nay ban cé thé gin chat
cdc linh kién nay vdi bé robot.

Sau khi mic¢ néi hé théng dién trén bé robot, ban ¢im céc
phich cdm vao & dién d& nap dién cho dc-quy. Trong thoi gian
nap dién cho céc dc-quy, khodng 36 gi¥, ban c6 thé lap rap
- hop diéu khién tam th¥i dé diéu khién Questor.

HOP DIEU KHIEN TAM THGI

Truéc khi bt tay 1dp rdp hép diéu khién tam thai, ban
cAn hiéu ré cac chiic nang cia hdp nay. Hai Ac-quy 6 volt
duge néi két véi nhau tao thanh bé ngudn 12 volt cho Questor.
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Hinh 3-6. KEm bam dau noi



Phich cam

nap dién
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R = day mau dé
B = day

a
4y mau den

Hinh 3-7. So 46 méic ndi 4c-quy.

Sau do, bd ngudn nay duge nodi két v6i hai chiét ap k&, mdi
chiét 4p k& cho mot banh xe gén déng co, bén trong hop diéu
khién tam th&i. C4e chiét 4p k& nay 1 loai bién tré ding dé
ting hodc gidm dién 4p tir dc-quy; qua 46, didu khién toc dé
cta ting b4anh xe gin doéng co.

Sau khi tdng hoic gidm dién ap, dong dién di qua hai
cong tdec DPDT (hai cuc, hai tiép diém), mbi cong tic cho mot
banh xe gin dong cg. Cdc cong tic DPDT thyc chét 1a hai
cong tic trong mot. D€ dao chiéu dong co de, ban can thay d5i

74



cuc tinh cta cdc diy d4n d&n dong co dé. Vi dy, néu dau day
bén phai clia dong co duge ndi v6i cuc dudng cia bo nguon,
va day bén tréi véi cuc am, dong co sé quay theo chiéu kim
déng hd. Khi hoén vi cdc day dan nay, day bén phai la am
va day bén trai duong, dong co sé quay ngugc chiéu kim
déng hé, hodc nguge lai. T4t cd cac diéu nay xdy ra bén
trong cong tic DPDT, ban chi viéc bat cong tac 1én hoac
xudng dé ddi chiéu dong co. Khi can gat cua cong tédc ¢ vi tri
gitta, dién ngudn sé khong truyén dén dong co.

Sau khi di qua cong tdc DPDT dong dién truyén dén mot
trong hai banh xe gén dong co trén bé robot. Tuy theo vi tri
ctia cong tdc, dong co sé tién, lui, hodc ding yén.

CAU TRUC HOP PIEU KHIEN

Hop didu khién tam thdi chia dung tat ca cdc mach diéu
khién dién ti cia Questor. Véi kich thuée 4 x 4 inch vudng,
hop nay c6 di khang gian cho nhiéu chi tiét khac nhau. Cac
chi tiét duge 1ip trong hop diéu khién gom hai cong tic
DPDT cong suat 16n va hai chiét 4p k& (Hinh 3-8). Cdc linh
kién nay duge mdc néi v6i nhau trong hop diéu khién, sau d6
ndi két véi cac dc-quy cta robot va cdc banh xe gan dong co
thong qua b6 day dién dugc quan bang keo. Su bé tri cac chi
tiét trong hop didu khién 1a tuy y ban. Hinh 3-9 minh hoa

Hinh 3-8. Cong tc DPDT va céng tac “chiét ap”
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Cac chiét 4p k& co nit bam

Oon On
On On

Cac cdng tée didu khién

Hinh 3-9. M6t cach b3 tri hop didu khién.

cdch bd tri goi y. DE gd 14p cac chi tist ban can mé ndp trén
cua hép didu khién va khoan cdc 15 gé 1dp 1én ndp nay.

MAC NOI HE THONG DIEN CHO
HOP DIEU KHIEN TAM THQI

Day dién dugc sit dung trong hop diéu khién tam thai va
trén toan bg robot 12 day ¢ 18, c6 mau den hoae dé. Xin nhic

lai, ddy mau dé ding cho t4t ¢ cde day ndi vdi cuc duong ciia
ac-quy, con day mau den dung cho tat ca cde day néi vai cuc
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Hinh 3-10. Sg d6 d&u ndi hé théng dién trén
hép didu khi€n tam thdi.




am. Pidu nay giip ban d& dang do tim c4c mach khéac nhau
trong Questor. H& thong dién tu cia robot nay khong phic
tap dé€n muc lam ban 14n 16n cdc diy dan dén cac hé théng
khae nhau cua Questor.

Hinh 3-10 minh hoa cdch méc néi cac linh kién trong hop
diéu khién, cé ghi chd mau cGa ting ddy. Ban sé& phai han
mot s& linh kién cla robot, hai trong sé cdc linh kién nay la
cdc chiét 4p k& trong hop didu khién. N&u chua bao gid han,
ban ¢6 thé xodn cac diy quanh cuc néi cua chiét 4p k&, nhung
cach ndi két nay thudng 1dng va ti€p xic dién kém. N6i chung,
ban ¢d thé xodn cdc day lte nay va han ching khi ban ¢6 ky
niang han.

Khi nhin vao Hinh 3-10, ban s& thay tdm day ¢6 danh s&
xuat phdt tit hop diéu khién din dén dai ti€p di€m trén bé
robot. Chi 86 trén méi day tuong ung v&i chi sé trén céc coc
cua dai tiép diém 8-coc bd tri phia sau bé robot. Ban hay néi
cdc day trén hop diéu khién tam th&i véi bé robot, theo s&
tuong (mg, d8 hoan tit cong doan nay trong viéc ché tao Questor.

sU DUNG HOP PIEU KHIEN

Hop diéu khién rdt dé sit dung. Trude hét, ban kich hoat
Questor bing cach bat céng tde cong suat chinh dén vi tri
ON. Xoay ca hai chiét dp k& trén hop diéu khién vé bén phai,
sau d6 xoay ti ti cdc chiét 4p k& vé bén trai. Didu nay sé lam
gidm t8c d6 cd hai banh xe, robot di chuyén dii ch4m dé ban
lam quen véi cdch sit dung hop diéu khién. Tiép theo, ban bat
hai ¢éng tdc DPDT trén hép didu khién 1&n, Questor sé bt
dau di chuyén tif tit vé phia truée. Néu ban bat ching xuéng,
Questor sé 10i lai. Khi robot di chuyén duge khodng 6 mét,
ban c6 thé thdy Questor léch huéng vé bén phai hosc bén
trdi. Ban ¢6 thé didu chinh su léch huéng nay bang cdch si
dung hai chiét 4p k& trén hop diéu khién. Né&u robot léch
huéng vé bén trai, ban tang din toc dj banh xe bén trai; va
néu robot léch huéng vé bén phai, ban téng toc do banh xe
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bén phéi. Diéu nay s& lam Questor di thing va tang tdc. Ban
cing ¢6 thé diéu khién robot di chuyén theo duong théng
bé‘mg cdch giam tde do cla banh xe ddi dién vai huéng léch
cla robot. Tuy nhién, diéu nay s& lam cho robot di chuyén
cham lai. Trong trudng hgp ban dang van hanh Questor &
téc 4o thdp, didu nay ¢6 thé lam robot di chuyén rat cham.
Dan dan ban cé thé sit dung cac chiét dp k& dé tang toe dd
va chinh hudng cho Questor.

Dé d6i hudng di chuyén clia robot, ban ¢6 thé thue hién
theo mot trong ba cdch sau. Thit nhit, ban diéu khién méot
bdnh xe gdn dong ¢o chay téi va banh xe kia chay lui; cach
nay cho phép Questor quay quanh taAm clia né, va rdt tién loi
khi ban van hanh robot trong céc khu vite hep. Cdch thi hai
1a cho mét banh xe diing yén, con banh xe kia quay tdi hoic
quay lui, tiy theo huéng ban muén robot di chuyén. Khi ban
14i robot theo cdch nay, vong quay ciia robot s& 16n han.
Phuong phap thd ba chi lam viéc v6i hap didu khién tam
thei. Ban st dung cdce chiét ap ké trén hop diéu khién d&
thay déi téc dd cac banh xe gén ddng co, cho phép mat banh
xe nhdn cong suat nhiéu hon banh kia &€ quay robot theo
huéng mong muén. Qua trinh nay nguge vdi nhitng gi ban da
thuc hién dé huéng Questor di theo dudng thing. Heé théng
diéu khién tif xa duge néu & day khong c6 chife nang diéu
khién téc d6, vi vay, khong thé si dung phuong phép diéu
khién nay véi hé thong d6, nhung ban ¢6 thé thist ké tinh
nang nay vao robot cda ban.

Dén giai doan nay, ban da hoan tit gin hét cdc cdng viéc
trong két cdu Questor. Bay gid 1a lic ban thd didu khién
robot va tu lam quen v{§i phén con lai trong sdch nay. Chuong
4 s& trinh bay hé thong diéu khién tir xa cua Questor. Néu
khéng c6 k& hoach 1dp rap hé thong didu khién ti xa, ké ca
sau nay, ban c¢6 th€ b qua Chuong 4.
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Chuong 4
HE THONG DIEU KHIEN TU XA

bitu khién khéong day dutrng nhuluén hap d4n moi ngudi,
va hé thong diéu khién tir xa cha Questor 1a tam di€m cia
robot nay. Mac du nhiéu linh vue vé k§ thuat didu khién tir
xa c6 thé hoi khé ndm bdt d6i véi nhitng ngudi thidu kinh
nghig¢m, k&t cdu hé théng didu khién tir xa ciia Questor kh4
don gidn. Tru6e khi di sau vao cdch ché tao hé théng nay,
phan ti€p theo sé trinh bay tém tit vé didu khién tir xa.

Hé thong diéu khién tit xa gdm ba b phan co ban. Thu
nhit 12 thidt bi phdt hodc “thi€t bi ma héa”. Khi ban van
hanh cdc nim diéu khién trén mdy phat, thiét bi nay sé gdi
(hodc ma héa) cdc tin hiéu dén b phan thi hai ciia hé théng
diéu khién tit xa, d6 14 thiét bi thu, con goi 14 thiét bi giai
ma. Thi€t bi thu nhan tin hidu tir thi&t bi phat va gidl ma
chung. Tuy theo tin hiéu dugc gidi ma, thi€t bi thu sé kich
hoat bo phén thd ba ciia hé théng, d6 1a co cau trg dong. Co
cdu trg dong 1a phén co cia hé théng didu khién tir xa. B4nh
xe, 401 khi 14 thanh, trén co cdu trg dong quay tuong ting véi
chuyén dgng ciia cdn diéu khién trén thiét bi phat 48 diéu
khién truc ti€p chife ning ciia robot; trong truong hop cia
Questor 1a bat cong tic diéu khién cdc chuyén dong cia ro-
bot nay.

Heé théng digu khi€n tir xa ctia Questor 1a mat hang ban
sdn trén thi trudng (Hinh 4-1). Ban hay chi § ba bo phan
chinh cta h¢ thong nay. Questor yéu cdu hé théng phai cé it
nhat I hai kénh. Hé thang hai kénh cé hai co cau trg dong;
moi ¢d cu trg dong duge s&t dung dé didu khién mot banh xe
gén dong co ciia Questor. Hé thong stf dung cho Questor dugc
trinh bay trong sdch nay c¢é ba kénh; kénh thy ba duge dung
dé déng hodc ngit hai cng tdc diéu khién cdc linh kién
khéc trén robot nay.
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Hinh 4-1. Hé théng diéu khién tu xa ba-kénh.

Céc cong tic chiu su diéu khién cua co cau trg dong nay
la cong téc 14 (Hinh 4-2). Day 12 cong téc déng/ngat rat nho
duge diéu khién bing cach an “14” kim loai nhoé trén cong
tiac. Bang cach su dung bon cong tic 14, ban co6 thé tai tao

Hinh 4-2.
Céng tac la.
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chife nang cua cice cong tdc DPDT duge si dung trong hép
diéu khién tam thai.

Tong cong ban can tdm céng tdc 14 dé nhan d6i chie
nang cla nerng cong tdc DPDT diéu khién cdc banh xe gan
déng cd cla robot. Cd cdu trg dong duge si dung dé bat bén
cong tdc 14 nhdm diéu khi€n banh xe tién hoac 10i. Ban sit
dung cdc can diéu khién trén thiét bi phat cia bd diéu khién
tir xa nhu cidch ban bat cac c¢éng tdc DPDT trén hop diéu
khién tam thei: 18n 14 tién, gitra 1a ding yén, va xudng 1a lii.
N&u chon hé théng diéu khlen tif xa nhiéu hon hai kénh, ban
¢ thé sif dung co cdu trg dong thy ba, thit tu,... dé bat cac
cdng tdc 14 déng/ngit nhing thidt bi khic, hoac diéu khién
cdc dong co (quay t6i, ngirng, va quay lui) bén trong robot. Ca
cdu trg dong thi ba trong hé théng didu khién tir xa cia
Questor duge dung dé bam coi.

Béng 4-1. Danh myc linh kién

Sé lugng Linh kién
Hé théng diéu khién t xa 2-3 kénh.
Céng tac la va céc vit ga ap,

o

T&m van ép hinh vudng 4 x 4 x 1/8 inch.
Thanh gé 1 x 10 x 1/8 inch.

Dai ti€p diém 8-coc.

Méc vit.

Day cao su.

Dai cao su x6p {mut)

Cudn day dién ¢& 18, mau den va mau dd
E-ke nhém 2 x 2 inch,

B& bu-16ng 2 x 1/8 inch duéng kinh, dai 6c,
va vong khoa.

N N T T O NV

1 Gia cdu chi 4-rdnh
4 Cau chi SFE 20 amp.
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Hinh 4-3. Céc 1y chon diéu khién st dung coéng tic 4.

Ban chi can mét cong téc la cho méi chie nang, néu chic
nang d6 chi duge déng hoac ngdt. Hinh 4-3 minh hoa so do
b6 tri va cdch bat cic cong téc 14 d& doéng/ngdt (diéu khién
tdi/lui). Bén day c6 & ban sé thic mic tdt ¢ cac linh kién
nay duge 1ap ¢ dau trong Questor. Hé thang didu khién tir xa
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(cdc cd cdu trg dong va thist bi thu), cdc cong tdc 14, va nhiéu
linh kién khéc duge 14p trén ban mach chinh, sau d6, ban
mach chinh dugc 14p vao bén trong khung sudn cia Questor.

BAN MACH CHiNH

Bén mach chinh chi 1a tam van ép 10x10x1/8 inch, trén
dé 1ap dat tat ca cdc linh kién dung cho hé thdng diéu khién
ti xa. Nhiing linh kién nay gdm cdc cg ciu trg dong ctia hé
thong diéu khién tir xa, thist bi thu, dc-quy, muwi cong tdc 14,
bon dai ti€p diém, va gid ciu chi 4-ranh. Hinh 4-4 minh hoa
vi tri ldp dat ting linh kién trén ban mach chinh; linh kién
dugc 1dp rép trude tién 1a cdc co ciu trg dong.

¥\

Hinh 4-4. Cach bé tri cac chi tiét trén ban mach chinh.
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Ban sé phdi cdt b vai phan trén ban mach chinh dé cho
phép cdc co cau trg dong bang mit v6i ban mach. P& thuc
hién diéu nay, ban dit céc co cau trg dong 1én ban mach
chinh, vach d4u bao quanh dé cia ching, cit bé phan gé da
vach dau, va ldp cdc co cau trg dong vao phan da cit bd trén
ban mach chinh. Doc theo mép trén cia than cg cau trg dong
¢ cac tai dinh vi, d6 14 noi bit vit lién két co cau trg dong
v6i ban mach chinh. Hau hét céc hé théng diéu khién tif xa
déu c6 banh xe va/hosc don bdy hinh sao duge 14p bang vit
1én dong co cha co cau trg dong. Hinh 4-5 minh hoa mot don
béy hinh sao. Dgi v6i ting dung nay, ban can st dung cac don
bdy hinh sao cdi tién bing céch cit b6t bon canh ciia hinh
sao. Pon bdy hinh sao cai tién sé c6 dang thanh thing (Hinh
4-6). Thanh nay sé gat day cong tdc 14 trén mot phia cta co
cdu trg dong.

Hinh 4-5. Don by
hinh sao.

Hinh 4-6. Bon biy
hinh sao cai tién.
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Dé duoc kich hoat, cdc cong tdc 14 phai thing hang vai
can gat trén o cdu trg dong. Ban ¢6 thé thuc hién didu nay
béng cdch dat cdc thanh gd 10x1x1/8 inch dgc theo hai bén
g clu trg dong, sau d6 lp cdc cong tde 14 1én thanh g6 nay.
Hinh 4-7 minh hoa vi tri l&p cdc cong tdc 14 trén thanh gé.
Sau khi l&p cdc cong tde 14, ban néi két céc co csu trg déng
v6i thiét bi thu cla hé théng didu khién tir xa, va sit dung
thigt bi phat dé ki€m tra xem cén gat c6 kich hoat c4c cdng
tdc 14 mot cdch chinh xdc khong. Lic nay, thi tu méc néi
cdc ed cdu trg dgng vdi thiét bi thu khéng quan trong, nhung
khi 14p rdp thi€t bi thu, chudi thi tu nay phai duge xic dinh
dé€ can diéu khién trén thi&t bi phat kich hoat ding co cau
trg dong can thiét,

Khi co cdu trg dong va cong tdc 14 da van hanh chinh
xdc, ban ti€p tuc lap cdc ddi ti€p diém va hop cdu chi cho ha
théng diéu khién tir xa 1én bdn mach chinh. Hinh 4-4 minh

Cong tic 1a @

(e8] > |w— Cdciu trg dong

e
e
Cong tic |4 —w » o=

e —

== Go chém
b. —_—

Ban mach
f chinh

Cd cdu trg déng

Hinh 4-7. LAp rap cong tic 1a.
86



hoa vi tri g4 ldp cdc linh kién nay. Sau khi ga 14p tat ca cde
linh kién, budc ti€p theo cia ban 1a mée ndi ching véi nhau.

MAC NOI BAN MACH CHiNH

Truée khi méc noi ban mach chinh, ban hay cdt hai rinh
chit V trén m&i canh clia bdn mach chinh dé day dién khéng
nho ra khéi mép ban mach. Hinh 4-8 minh hoa cdch mac ndi
cée linh kign 1&n ban mach chinh. Trén bdn mach chinh, cac
dai ti€p diém duge sip x&p thanh hai hang, hang tha nhit
¢6 danh so. C4c 36 nay tuong dng véi s trén tai cla cdc cdng
tic 14, ban chi edn ndi day theo cac s0 tuong iing véi nhau.
Trong mot s& trudng hgp, nhidu day cung di d€n mot coc néi
trén dai tiép difm. Ban hay si dung nia dai tiép diém gan
céc cong thc 14, mau day duge chon theo chi din trén cong
thc 14: R = 46, B = den. Hang thif hai cia d4i tiép diém la noi
méc ndi banh xe gén dong co va cdi, ching ciing su dung hé
théng s6 tuong ung.

Hang thi hai duge chia thanh hai phéan, duge goi la cac
W6i cong suat (dién). TAm coc nodi dau tién (mot dai tisp
diém hoan chinh) duge goi 1a ludi duong; day la noi ndi két
day duong ciia dc-quy va t&t cd cAc day duong (do) tit cac linh
kién dién tif cia Questor. Tam coc ndi thd hai dung cho cac
day am (den), dugc goi 1a ludi am. T&t ca cdc coc ndi trén
ciing mdt phia ctia mdi ludi dign phai duge méc ndi véi nhau
bing day dién chay tif coc nay sang coc khdc. Ban can-nhd
la khong méc ndi day dién gita lu6i 4m va luéi duong, vi
didu nay sé gay ra ngin mach. Hinh 4-8 minh hoa vi tri di
day. Sau khi mac ndi nhitng chie ndng khac, néu gap cac
hudng din “day di dén luéi cong suét duong va luéi cong suat
am”, ban c6 thé noi cac day d6 véi coc con trong bat ky trén
cdc lu6i cong sudt. Hinh 4-8 con minh hoa bon day dién xult
phat tit lusi duong dén gia cau chi. Cde day nay déu 1a day
duong nén ban phai sd dung day mau dé. Hai day mau dé
khac tir ddu d6i dién ciia hai cdu chi chay thing dén coc ndi
trén cac ddi ti€p diém cla cdng téc 14, Pay 1a noi cong téc ld
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nhén céng suat d€ diéu khién hai chifc nang déng/ngét trong
robot. (Day am (den) thi€t 1ap chic nang dang deUC diéu
khién; trong robot duge trinh bay & day, coi duge mic true
tié€p vdi ludi cong suat duong). Ngoa1 ra, con ¢é hai ddy mau
den chay tif lugi Am d&n cac coc ndi 86 2 va s6 8 trén dai tiép
diém cla coéng tic 14 (Hinh 4-8).

Ban can han c4c day dién ddn dén cong tdc 14 va gia cau
chi; uén day dién dan dén céc dai tiép di€m thanh hinh maéc
cadu ¢ hai ddu dé cé thé quan quanh céac vit trén dai tiép
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Hinh 4-8. 5o dé méc néi hé théng dién trén ban mach chinh.
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didm. Sau khi méc ndi hé théng dién trén ban mach chinh,
ban hiy dua vao Hinh 4-8 kiém tra ban mach, cdc sai sét &
day c6 thé anh hudng dén chie nang cia phan con lai trong
robot. Lic nay ban con phai 14p bon cau chi 20-amp vao gid
cdu chi d& bio vé céc linh kién ctia robot khi bi ngén mach
hoac qua tai. Sau khi méc¢ ndi va kiém tra bdn mach chinh,
ban ¢é thé 1dp thi&t bi thu cia bg diéu khién tif xa va ban
mach chinh vao khung sudn cda robot.

HOAN THIEN BAN MACH CHIiNH

Thi&t bi thu cia bé diéu khién tir xa va dc-quy duge 1ap
vao mat duéi ban mach chinh. Ban s dung bén vit méc, day
cao su, va mut dé dinh vi thiét bi thu. Hinh 4-9 minh hoa
cdch gd 1dp thiét bi thu. Diéu duy nhat ban cdn nhd 12 ede co
cau trg dong phai duge mie noéi véi thidt bi thu, vi vay, ban
khong nén gd 14p thiét bi thu xa hon chiéu dai day dién cia
cdc ¢ ciu trg dong.

Thit tu ndi két cde co cdu trd dong vdi thidt bi thu rat
quan trong trong su diéu khién robot. Khi cd hai cin diéu
khién trén thiét bi phdt cing duge bat 1&n, robot sé di tdi.
Né&u c& hai ¢in déu duge bat xudng, robot s& di lai. Vi tri gitta
(trung hoa) 14 ngit va robot ding yén. N&u trong hé thong
diéu khién tir xa cia ban ¢6 kénh thi ba (va ¢g cdu trg dong),
kénh nay sé ddp ting theo chuyén dong ngang cia mot trong

Ban mach chinh

Vit mée

Day cao su

Hinh 4-9. Ga lap thiét bi thu va ac-quy.
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Mép sau clla ban mach chinh

Hinh 4-10. Hoat déng déng/ngat cac cong tic la
cda cd ciu tr¢ dong.

céc can diéu khién trén thiét bi phat. Bang 4-2 liét ké t&%t ca
nhing t6 hop diéu khién duge sir dung dé van hanh cde chitc
ning cua Questor.

Ban khéng cén mic néi cac banh xe gdn dong co véi ban
mach chinh. Ban chi cdn bdo ddm 1a khi cdc cdn didu khidn
dugc ddy téi, hai co cdu trg dong didu khién cde banh xe gén
dong co s& quay nhu trén Hinh 4-10. N&u ban ¢6 co c4u trg
dong thit ba, chuyén dong ngang ciia mét trong hai cin didu
khién s& lam cho co cdu tro dong nay hoat déng.

Bang 4-2. Cac t§ hop diéu khién sl dung
can diéu khién cla thiét bj phat

Vi tri cdn diéu khién Chuyén déng cla robot
Phai Tréi

Lén Lén Tién

Xudng Xudéng Lui

Gida Giila Dirng

Lén Xuéng Quay trén vé bén phai
Xubng Lén Quay tron vé bén trai
Lén Gilla Ré phai

Gida Lén Ré trai
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LAP BAT VA MAC NGI BAN MACH CHiNH

Sau khi ki€m tra cdc co cau trg dong, ban ¢6 thé 14p dit
va mic ndi bdn mach chinh vao khung suin cta Questor, Dé
gd ldp ban mach chinh ban can bén gia géc (é-ke) bing
nhom 2x2 inch. Cédc gid nay duge dinh vi bing bu-léng &
mép dudi khung suon trén cda robot, noi gin bén bu-léng gii
hai thanh néi etia khung sugn nay. Hinh 4-11 minh hoa mét
é-ke da dinh vi. Sau d6, ban gén bdn mach chinh lén cdc &-
ke dé.

Ban hay dénh ddu cdc 18 cho é-ke nhom 1&n mat dudi ban
mach chinh, sau d6 14y ban mach chinh ra ngoai va khoan

Khung sudn trén

Ban mach chinh

LY

Thanh néi

/]

Gia goc (é-ke)

Hinh 4-11. G4 14p cac &-ke cho ban mach chinh
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bon 16 dudng kinh 1/8 inch tal vi tri da danh diu. Ban phai
hét sie can than dé khéng lam hu cde chi tigt a3 14p dat

Rl [B Cécbanh xe gin déngco Bf [R
R
B R/ (8
]
6 R Bs 12 R 11
4 3 10 4
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Cau chi clia chidt ap két

Hé théng ac-quy

Cau chi clig chigt ap két

Cac chiét ap ké
nhin i phia trudge

Hinh 4-

12. Hudng dan méc noi bé robot v&i badn mach chinh.



Lic nay, s méc n6i bdn mach chinh vdi phan con lai cla
robot trd nén don gidn, ban chi viéc noi day cdé danh sé ti
¢dc bénh xe gdn dong co va hé théng dc-quy d&n coc nsi c6
80 tuong iing trén cdc dai ti€p di€m. Hai chiét 4p k& dung dé
diéu khién tdc db cua robot duge méc néi vao lic nay. Hai
day dién xudt phat tir gid cdu chi duge néi thing dén hai
chi€t 4p k&. Hinh 4-12 minh hoa su 1ndi két toan bp he théng
nay. Do Questor chua ¢6 16p da kim loai, cde chiét 4p ké chua
¢6 cho dé g4 14p leén robot, vi vy, don gidn nhat luc nay la
ban dtng bing keo gin chung 1én bé robot, phia sau robot,
noi chung sé duge g4 14p. Nhiéu vi tri trén cde ddi tiép diém
cua ludi ebng suat vin con tréng trong két c&u cua robot,
nhing vi tri nay sé duge sit dung khi ban b sung chic nang
mdi cho robot.

SU DUNG HE THENG BIEU KHIEN TU XA

He théng diéu khién tir xa van hanh tuong tu hop diéu
khién tam thoi. Trong hép diéu khién, vi trf cda cde cdng téc
(Ién la tién, gia 1a ding, va xuéng la lui) eung vdi cdc to hop
cia ching sé didu khién huéng di chuyén cia robot. Vi he
thong diéu khién tir xa, cdc can diéu khién trén thist bi phat
sé thay th& cho cdc cong téc trén hop diéu khién tam thaoi.
Tuy nhién, khac véi hop diéu khién tam thai, thist bi phat
khong thé diéu khién tse dj cda robot, do cdc chidt ap ké&
khong gin trén bo didu khién ma 14p trén robot. Didy nay cé
nghia 1a ban phai ki€m tra cac bdnh xe gin dong co cia
Questor va xdc 14p sin toe dd cho robot, trudge khi siy dung hé
théng diéu khién tir xa. C4i gid phai trd tuong d8i ré cho su
diéu khién khong day, phédi khéng ban. Nhy da trinh bay &
phan trude, néu hée thing didu khidn tir xa cla ban c¢6 kénh
va co cau trg dong thit ba, ban c6 thé diéu khién cac chuic
nang it hoat déng ctia robot bang chuyén dong ngang cua
mot trong cdc cdn didu khién,

Xin chic mimg! Ban viia hoan thanh bé phan chinh cudi
cung trong két cdu cia Questor! Phan con lai cua sdch nay
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sé trinh bay cac hé théng phy va yé&u t6 thgm my trong két
cdu cia Questor. Néu ban c6 ¥ dinh 1am mét ban sao cia
Questor, cdc chuong ti€p theo sé trinh bay chi tiét phan con
lai trong két cdu clia robot nay. Tuy nhién, ban nén sit dung
cdc chuong ti€p theo nhu mot su hudéng dan d€ ché tao robot
phuc vu theo ¥ ban.

94



Chuong 5
HAI CANH TAY VA CAC HE THONG PHU

huong nay sé trinh bay céch ché tao va 14p rap hai

canh tay cua Questor, b phan phai thic uéng, va dau

cua robot (Hinh 5-1). Ngoai ra, chuong nay con trinh
bay cdch mac néi day dién cho may hit bui dé hoan chinh
hé thong d6. Hai canh tay cia Questor va bo phan phoéi thic
uong sé dugc ché tao trude, vi ching lién quan véi nhau. Bom
va binh chia cia bo phan phoi thitc usng dugce b tri bén
trong than robot, con voi chiét thic uéng va nit didu khién
dugc ldp trén canh tay ctia Questor, cu thé la trén cé tay
trai. Cach van hanh by phan phdi thic uéng tuong doi don
gia, ban chi can &n nat diéu khién trén ¢8 tay cia Questor dé&
kich hoat bom nhé 12-volt. Bom sé hat thic udng ti binh
chia 1 gallon (binh sita da ding) va dua qua dudng 6ng (6ng
théi khi cho bé c4) dén voi chiét phia dudi cé tay robot, bén
du6i nat dieu khién. Theo cach nay, ngudi udng c6 thé diéu
khién lugng thitc udng duge rot.

Hinh 5-1. Canh tay, b6 phan phéi thiic uéng, va dau robot.
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Dau clia Questor gbm béng dén mui xe hoi 12 volt va v
bao che c¢6 dang hinh khéi duge lam tif cdc tAm kinh ma che
dén tran. Phan v bao che cta ddu robot 12 chi tiét dé va,
ban nén ché tao, 1dp rép, réi lai théo ra, va chi 14p lai trong
qué trinh hoan thién robot dé bao vé by phan nay khéng bi
hu héng. DAu robot s& sdng khi ban &n nit (thuong di kem
v61 bo dén mui xe hoi) 14p trén robot. Piu clia Questor c6 hai
chire nang: thit nhét, gay cha v, vi dén & dau robot khs sdng;
thit hai, chi€u sdng cdc vat dung dat trén khay phuc vu ctia
Questor. Khay phuc vu duge 14p déng thei véi dau cia Questor
khi lap rdp hoan thién. Cdc phan ti€p theo sé trinh bay chi
tiét k&t cdu va cdch 14p rap hai canh tay, bo phdn phéi thiice
udng, va dau cia robot.

Bang 5-1. Danh muyc cac chi tigt

Sé lugng Chi tiét
1 Cong tdc SPST kidu nut bam.
1 Bom dc 12-volt.

—

Binh sifa 1 gallon va nép (da dung).

1 boan 6ng PVC 8-foot x 2 inch.

4 NAap bit PVC duang kinh 2-inch.

2 Khuyu (co) PVC dudng kinh 2-inch.

1 Tam bia cung 9-1/2 x 9-1/2 x 1/8 inch

4 B& bu-16ng dai 1-inch, dudng kinh 1/4 inch, dai éc,
va vong khoa.

1 Tam kim loai 1 x 2 foot.

6 Vong dém (long dén) dudng kinh 1/4 inch.

i Boan éng théi khi cho bé ca dai 4 foot.

2 Gia dé ly thuc udng trén xe hai.

1 Tuyp keo silicone.

—_

Gid cdu chi 1-ridnh.
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1 Peén mui xe hoi 12-volt va cong tac.

1 T&m kinh md che dén trdn 2 x 4 foot

6 Vit bat kim loai tam dai 1/8 in¢ch,
duéng kinh 1/8 inch.

# Vit g& du loai.

——

Dai tiep diém 2-coc
Day dién ¢8 18, mau do va den.
Gia goc (é-ke) 2 x 2 inch.

B6 buldng dai 1 inch, dudng kinh 1/8 inch, dai &¢,
va vong khoa.

HAI CANH TAY

Hai cénh tay coa Questor rat dé& ché tao va ldp rdp; tuy
nhién, ban nén can than khi ché tao ching, vi cdc sal sot
trong nhitng chi tiét nay cé thé 4nh hudng dén sy 1ap rdp
hai canh tay va dé thiang bang cha khay phuc vy dat trén hai
canh tay d6. Cdc hinh minh hoa vé Questor trong phan dau
cua sich nay c6 thé gitp ban hinh dung ré hon vé hinh ding
va vi tri cla hai cdnh tay.

o

Hai canh tay robot duge ché tao tif ng nudec PVC dudng
kinh 2-inch. Ban s& c¢dn hai doan éng PVC dai 8-inch va hai
doan dai 2i-inch. Khi mua éng PVC ban nhé mua thém hai
khuyu vudng géc (co} va ban ndp bit (Hinh 5-2).

Khi cit 8ng PVC, ban ¢d ging thue hién dudng cat that
théng, hiy ding thuéc goc cd khi d€ bdo ddm céde dudng cat
thang. Ban cit cdc doan ong PVC va lap rdp ching vdi nhau,
cung vdi cac khuyu va nép bit (Hinh 5-3); bdo ddm céc khuyu
va nidp bit 1ip khit véi 6ng, vi ban khong duge dung keo hoac
budc cdc chi ti€t nay vdi nhau.

Sau khi l4p rdp, ban cdn kiém tra d€ xem hai cdnh tay c6
cung @0 cao va chidu dai khong bang cdch dat chung canh
nhau; néu hai cdnh tay khong bing nhau, ¢6 1& ban cdn gb
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Hinh 5-2. Khuyu |
va nap bit.

hoac kéo cac ndp bit d€ gidm hodc ting chiéu dai canh tay.
Néu c6 su sai léch 16n, ban hay théo roi cdnh tay robot va
cat lai doan 6ng PVC méi. Sau khi c6 hai canh tay hoan
chinh, ban hay vé mdt vong trdn quanh cic dng, sat mép
khuyu va ndp bit, dé danh ddu. Cdc dudng nay sé la dudong
chudn dé ban ldp rap lai ching mét cach chinh x4c khi cin
thdo roi hai cdnh tay dé cit va khoan.

Bay gio, ban hay ldy mot trong hai cdnh tay va dp vao
mét bén khung sudn trén cia Questor, sao cho mép trén va
canh tay du6i (céng tay) thdng hang vdi hai 16 dugng kinh 1/
4-inch dugc khoan sdn trén khung suon (Hinh 5-4). Pdnh
dau vi tri cdc 16 nay 1én khuyu va canh tay, sau dé6 khoan hai
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Khuyu (co) }:-.

J
|
21" -
|

Hinh 5-3. Cach lap rap canh tay.

Hinh 5-4. Cac 16
ga lap canh tay.
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Hinh 5-5. L6 ti€p can dudng kinh 3/8-inch.

16 dudng kinh 1/4-inch vao vi tri da danh d4u. Ban tiép tuc
thuc hién nhu vay vé6i canh tay con lai. Truéc khi c6 thé
dung bu-l6ng gén hai canh tay véi khung sudn, ban can phai
khoan mot 16 3/8-inch ¢ mat ngoai cdng tay, vi tri khoan
duge minh hoa trén Hinh 5-5. L§ nay thdng hang véi 15
dudng kinh 1/4-inch da khoan trude d6, va dugc st dung dé
ti€p cdn v6i ddu buléng; nhe vay, ban c6 thé dung cay vin
vit dé xoay bulong khi g&n cdnh tay v6i khung suon.

Ban phadi khoan thém ba 15 nita trén cinh tay trai cua
Questor dé chia cdc chi tiét duge sit dung trong bo phan phéi
thic uong. Mt trong hai 15 dudng kinh 1/4-inch duge khoan
doc theo phia trong ctia canh tay dudi (cing tay) dé luén ong
tir b phan phdi thitc udng vao canh tay. L6 1/4-inch tha hai
dugc khoan ¢ mat du6i céng tay, ngay sau nip bit. L nay la
noi bo tri voi chiét cia bo phan phoi thic uéng. L thit ba
dugc khoan vao cénh tay trai, ngay trén 16 gidn voi chiét ¢
dau canh tay, phia sau nap bit; 16 nay cho phép mic day tu
nit diéu khién déng/ngit bo phan phoi thic usng dén cong
tdc sé duge 14p & nép bit. DPudng kinh 16 nay tuy thude vao
loai cong tdc ban c¢6. Hinh 5-6 minh hoa vi tri ba 15 trén
canh tay trai.

Sau khi khoan ba 16 nay, ban con phai thuc hién su chudn
bi cudi cung 1a ¢t hai ranh hinh vudng ¢ dau hai 6ng phia
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o

L6 & mat trong canh tay

L& & mat trén
‘ﬂ canh tay

L6 & mat dudi canh tay

Hinh 5-6. Cac 16 trén canh tay trai
danh cho bé phan phdi thiic uéng.

trén cla hai canh tay. Cac ranh nay
cho phép ban lép lai hai 6ng cta canh
tay trén vdi cdc khuyu da bit bu-
long ma khong bi vuéng. Ban cin
bdo ddm cdc ranh nay phéi lén hen
dau buléng ban dung (Hinh 5-7).

Bay gio, ban c6 thé 1dp va ding
buléng dinh vi cdc cdnh tay védi
khung suon. Trude hét, ban 14p cing
tay vdi khuyu, sau d6 diéu chinh 16
trén khuyu thing hang véi 16 trén
khung sutn va dinh vi khuyu bang
bd buléng dai 1-inch, dudng kinh 1/4
inch, dai 6c, va vong khéa. Ban thuc
hién nhu vay vé6i 16 14p rap trén canh

Hinh 5-7. Phan cat

tréng cho dau buléng.
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tay hoan chinh. Sau khi ch& tao hai ban tay, ban h;‘siy dat
ching sang mét bén, ching s& duge gin véi haj cdnh tay khi
I&p rdp hoan thién robot. Liic nay ban chugn bi ché tao b

phén phdi thic udng cho Questor va 1Zp bd phan nay vio
ban tay trai cda robot.
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Hinh 5-9. Ban tay |
hoan chinh.

BO PHAN PHOI THUC UONG

Hinh 5-10 minh hoa cach bd tri cac chi ti€t trong bd phén
phéi thic uéng cia Questor. D& cua b phén phdi thic udng,
noi 1dp dit cac chi tiét, 1a tdm vén ép 9-1/2 x 9-1/2 x 1/8 inch.
Sau khi hoan tt, bd phan nay duge l&p vao khung sudn trén
cua Questor. Nhu ban da thﬁy ¢ hinh trudc, nhiéu chi tiét cia
bo phan phdi thic ufmg can dugc cai tao hodc ché tao trudc
khi 1dp rap; trong s d6, chi ti&t dau tién la bom 12-volt.

. Bom (duge liét ké trong danh muc, c6 thé khac véi bom
chia ban) ¢6 voi hat va voi ddy. Hal voi nay thudng 16n, ban
phai thdo b céc chi tiét khong can thiét dé phan con lai cia
voi ¢6 thé tuong thich véi cd ong tai thic udng qua hé thong
Hinh 5-11 minh hoa phan vbi can loai bé. Ti€p theo ban cit
hai gié dd kim loai cho binh chifa (binh sita 1-gallon) cia b
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Hinh 5-10. Cach bé tri bo phan phdi thic udng.

phén phdi thitc uong. Céc gia dd nay sé dinh vi va giif khong
cho binh chia xé dich khi robot di chuyén (Hinh 5-12). Cudi
ciing, ban khoan hai 15 1én ndp binh chia. Lo thi nhét, ¢
giita ndp, dung cho dng hit ddn dén bom dé hit thie udng ra
khéi binh chifa; 16 thi hai nhé hon, c¢6 tdc dung théong hoi
cho binh chia khi thic udng duge hiut ra ngoai, ngan can su
hinh thanh chan khong lam dep binh chua.
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“ff—— Thao bd

Hinh 5-11. Thdo bé cac phdn nay ra khdi vai bom.

Sau khi chuéin bi cdc chi ti&t néu trén, ban cé thé ga lip
ching 1én d& (Hinh 5-10). Tru6c hét 1a dinh vi cdc gia da.
Ban dit binh chia lén d&, 4p céc gis da béng kim loai quanh
binh nay, va udn ching theo hinh dang binh chiia. Panh ddu
Vi tri cdc tai ga 14p cia gid d&, 14y binh chia ra ngoai, va
dung bén vit gb 1/8-inch gin chat ce gia 45 ding vi tri.

Bé gdp & day

D. kinh 1/8"

Hinh 5-12. Mau gia da binh chua thdc udng.
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Ti&p theo, ban 1dp bom vao géc sau bén phai cia tdm d&,.
cung s dung vit gd 1/8-inch dé cd dinh bom. Trén mép sau
cha d€, gin st bom, ban 14p cdc dai tip di€m va gid chu
chi; bdc ddm céc chi tiét cdch nhau khodng 1-inch. Cong viéc
cudi cung trong giai doan nay la dung doan &ng thdi khi cho
bé c4 dai 2-foot néi k&t bom véi binh chita, doan dng nay sé
di tif bom qua ndp-binh chita va d€n d4y binh. Ban hay béi -
mét it keo silicone quanh chd ndi & bom d& bdo ddm khéng
o ri. Dén day bo phan phdi thite udng da sin sang dé g4 ldp
va mic ndi vdi hé thong dién.

Bd phan phéi thic uéng duge dinh vi bang bon é-ke 1-
inch, tuong tu cac é-ke duge st dung trong hé théng diéu
khién tir xa. Trén khung sudn robot ¢é bon 16 da khoan sin
dé ga 14p cédc é-ke nay biing bén bé bu-léng 1/8-inch x 1-inch,
dal &c, va vong khéa. Ban dung bu-18ng cd dinh cac &-ke nay
r6i dat b phén phm thitc udng 1én ching. J mit dudi cia d€
bd phéan phéi thifc udng, ban dung bat chi danh diu vi tri b
phin nay tua 1én cdc é-ke. L4y binh chia cha bé phan phdi
thic udng ra ngoai va khoan bén 16 1/8-inch vio vi tri danh
ddu, ban hay cdn thin d€ khéng 1am hu hdng céc chi tiét da
g4 lap trén dé nay. Bay gi¢, ban ¢d dinh nguyén cum nay
bing bén bd bu-léng 1/8 inch x 1-inch, dai 6c, va vong khéa.
Lip binh chifa 1én d&€ va néi lai doan éng tir bom dén binh
chita. Sau khi ¢é dinh bd phén phéi thic uéng, ban luén doan
dng thd hai ti miéng ddy clia bom vao cdnh tay trai cla
robot va 16 ra ngoai qua 16 khoan s&n & ddu cdnh tay trai.
Doan 6ng nay dai gan 20-inch. Ban cing bbi mdt it keo
silicone vao vi tri ndi 6ng v4i bom. Hinh 5-13 minh hoa cdch
di 8ng qua canh tay d&€ tao thanh vdi chiét & ¢ tay robot, noi
rét thic uéng vao ly cia ngudi dimg. Bube cudi ciing trong
cong doan 1dp dit bo phan phéi thie udng 1a d4u ndi bom va
cong tdc diéu khién v6i nguén dién. Hinh 5-14 minh hoa
cach ddu ndi day dién cho bd phén phéi thifc uéng. Ban nhé
st dung ciu chi 20-amp d€ bdo vé bom khdi bi ngdn mach,
han ¢& dinh day dién dan dén gi4 cdu chi. Ban con phai han
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Hinh 5-13. Hé théng 6ng U binh chia dén canh tay.

Céng tic SPST

° trong canh tay
A — R
B — A
Céau chi
Pén ludi cong Bé&n lugi cong
suat {dign) - sudat {dién) duong
am

Hinh 5-14. Sd d6 hé théng dién clia bd phan phdi thic udng.
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nit diéu khién ldp trén ¢6 tay véi hai day dién chay doc
cdnh tay robot, mdt didy chay xuéng khung suon dén cdc dai
ti€p diém trén ban mach diéu khién tir xa.

Sau khi dau nd1 hé thong dién, ban cin thi nghiém bd
phan phéi thue uéng. Ban rét mét it nude vao binh chda,
déng cong tdc dién chinh cda robot, va 4n céng tdc trén cd
tay robot. Bom s& bit dau hoat dong, va sau khi tu mdi, bom
ddy nuéc ra ngoai qua vdi chiét & mit dudi c6 tay robot; day
la cong doan hoan thién by phan phdi thite udng. Cong viée
ti€p theo cia ban 1a ldp rdp ddu cba Questor.

PAU ROBOT

Vé ¢ ban, dau cia Questor 13 den mui xe hdi, v6i chup
den mau tring duge ché tao tif cdc t&m che den tran. Pen
mui duge gin véi mdt miéng cac-téng hinh vudng 9,5x 9,5 x
1/8 inch (ban ¢é thé ding vdn ép, bia cing cho d& cdt cdc
dudng tron), sau d6, ban 18p cum nay lén mit trén khung
sudn trén cua Questor, sif dung ba 16 khoan sin trén khung
sugn nay. Ba tai kim loai duge 14p vao cac vit gdn dé den véi
khung sun dé lam diém g4 1dp chup dén. Hinh 5-15 minh
hoa dén mui va céc tai ga 14p chup dén gin véi khung sudn
caa robot.

Céc tai g4 1dp chup dén duge 1am tif phdn con lai cda tdm
kim loai dung d€ ché tao gid d& binh chiia cha bd phan phdi
thic udng. Céc tai nay dai khodng 2-inch, duge bé gap § gitia
va khoan 16 1/8-inch & ¢4 hai ddu. Chd ¥, cdc 16 khoan & hai
dau tai g4 l4p chup dén phai hoi nhé hon dudng kinh 1/8-inch
cla vit duge sit dung dé giii ¢6 dinh cum dén mui véi khung
sudn robot.

Chup dén mui, b phan duge goi 1a dau clia Questor, duge
ché& tao tir cac tdm chit déo cla dén trdn va tdm doan chit
déo chit V. Céc tAm che dén tran c¢6 bdn & hdu hét cdc cia
hang d6 dién, con cde doan chat déo chit V ban ¢é thé mua &
clia hang dé chai. Hinh 5-16 trinh bay kich thuée, hinh dang,
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Hinh 5-15. C4c tai ga I&p dau robot.
Chu y vi tri ciia dén mui xe hdi.

va sb lugng cac tdm sé duge cit tir tAim che dén tran bang
chat déo. Khi cdt cdc tdm chadt déo, ban dung dao cit chat
déo c¢6 ban tai noi ban cdc tAm nay.

Ban hay ldp rdp cdc tdim nay theo minh hoa trén Hinh 5-
17, dat cac doan chat déo chii V & géc, noi cdc tdm chat déo
ti€p gidp nhau, va dung keo gdn cdc chi tiét v6i nhau. Sau
khi keo khé, ban dit chup nay 1én dén mui sao cho cac tai
trén khung sudn lot vao trong chup den. Chup dén nay da
trong dé ban c6 thé nhin thay va ddnh ddu 16 trén céc tai 1én
chup den. Ban hay khoan céc 16 g4 ldp trén chup den mot
cich can than d€ khong lam nit tAm chat déo. Sau khi khoan
15, ban c6 dinh chup dén bang ba vit 1/8-inch, loai vit dung
dé bdt kim loai tdm, roi ddu noi day dién cho dén mui.

Hinh 5-18 minh hoa cach ddu néi day dién cho déen mui.
Cong téc (di kem véi den mui) dén sé duge lap sau lén da
robot, lGc nay, ban tam thdi dung béing keo gin cong tic den
l1én khung sudn cta robot. Kiém tra dé bdo dam cdng tic
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1 tdm

e

87 Vuéng 8"

Hinh 5-16. Cac tAm tao thanh diu robot s& dugc cét ti t&m che
den tran.
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Hinh 5-17. Cac tdm chat déo sau khi Iap rap thanh dau robot,
nhin tu phia trong.

dién chinh cta Questor & vi tri déng truge khi thit den. Sau
khi ddu néi day dién va kiém tra d4u robot, ban hay théo
chup dén ra ngoai dé tranh lam hu héng bd phan nay trong
khi hoan thién két cdu cha Questor.

DAU NOI DAY PIEN CHO HE THONG HUT BUYI

Hé théng chinh cudi cing duge d&u néi véi ngudn dién 1a
hé thong hat bui cia Questor, than va dong co ciia hé thong
nay da ldp tir truéc. Ban huéng din ddu néi day dién kem
theo mdy nay la dung d€ ldp diat may hut bui trén xe hai,
nhung vé co bén ciing tuong tu cdch ldp dat & day, chi c6 vai
diém ban can chd y. Thi nhat, tit ca cdc day dién cia bd
nay déu mau den, khong phai mau den va mau dé, ban than
dong co c6 hai day dan mau trdng. Pong co duge thiét ké
chay theo chiéu phai, bat ké cdch d4u néi dong co véi cdc cuc
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Pén

Coéng tic SPST
B A trén than robot

Bén Iugi cong suat duang

Dén |udt cong sudt am

Hinh 5-18. So d6 d4u néi day dién cho diu robot.

dc-quy. Ban chi cdn luu y khéng ddu néi cd hai day din cia
ding cg v6i cling mét cve Zc-quy hodc 1udi cong suft (trong
trudng hop nay). Ngoai ra, trén cong t4c ban s& thay ba ti&p
diém. Ban chi sit dung ti€p diém phia dudi va ti€p dim cé
ghi “open” & bén canh céng tic. Pidu nay cho phép dong co
chi chay khi eda & céng hit cia may hit bui md. Cudi ciing,
ban bdo ddm cau chi cta hé thong nay (duge gin sén trong
day dién) ¢ ding vi tri truge khi thi vén hanh m4y hat bui.
Sau khi ddu néi day dién, diédu kién cian d€ kich hoat hé
thong nay 1a cia & ¢dng hit cia may hut bui md va céng hat
duge ndi véi 6ng mém cia mdy hat bui. Bén diy ban da
hoan tat cdc hé théng chinh cia Questor.
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Chuodng 6
DA VA CAC CHI TIET HOAN THIEN

thién va ldp dit, ban cin cdi thién ngoal hinh cua

robot. Chuong nay sé huéng din ban phi 16p da kim
loai 1&én Questor, g4 14p cdc bo diéu khién, va cai dit nhimng
chitc néng tiy chon khdc tir cdc hé thong da ldp dit nhim
lam cho Questor ¢6 ngoai hinh va chifc ning ciia ngudi hiu
rugu, phu hgp vdi robot phuc vu. Ngoai ra, trong giai doan
nay, ban con phai son 16p da kim loai va gidn thém khay
phue vu cho Questor. Trudc khi pha 16p da cho Questor, ban
can thdo hé théng diéu kbién tir xa (RC), bd phéan phéi thic
udng, va hai canh tay ra khoi robot, ké cd cdc thanh nhom
g6c dung d€ ga 1ap hé thong RC va ba phan phai thitc uéng.

L3P DA

Lép da cha Questor duge Iam bang tdm kim loai rat méng,
c6 thé cit bang kéo mdt cach dé dang. Loai vat liéu nay dugc
sdn xuat theo nhiéu kich ¢ khac nhau, ban s& can khodng
hai cuén dai 8-foot c6 khé réng 10-inch; tif hai cuén nay, ban
cit ba miéng 3-foot va hai mi&ng 2-foot. Hai miéng 2-foot sé
duge cit theo chidu doc dé thanh bon miéng réng 5-inch.
Phan con lai s& duge céit thanh cdc miéng da d€ hoan thién.

Sau khi cde hé théng chinh clla Questor 48 duge hoan

Trude tién, ban cit xén ba mi&ng 3-foot thanh ba miéng
dai 2,5-inch va rong 9-inch. Tiép theo, ban céit bén miéng
rong 5-inch sao cho téng chiéu dai clia chiing 14 19-inch. Sau
khi cét cdc miéng da nay, ban gdn ching vao khung sutn
robot tif phia trong. Ban ¢6 thé cit va quin 14p da quanh cdc
thanh chay doc khung sudn, mién sao tréong bit mat khi
nhin tii phia ngoai. Cac miéng da dugc dinh vi bing nhiing
dai bang keo hai mit chay doc méat trong khung suon. Ban
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Bang keo

Khung

sudn Da

Hinh 6-1. Cach gén Iap
da vdi khung sudn.

Vit 1/8”

cin gin thém cdc vit bit kim loai tdm doc theo mat ngoai
khung sudn d€ ¢§ dinh cdc migng da. Cic vit nay duge bit
vao tdt cd cdc 16 1/8-inch da khoan sén trén cdc canh cha
khung suérn. Hinh 6-1 minh hoa vi tri va cdch d4n cdc miéng
da. Ban cin cit mft 15 tréng gitia miéng da phia dudi ¢ mit
sau robot cho déng co may hit bui, vi ddng co may hit bui sé
nhd ra ¢ diy, va mot 6 vudng trén miéng da phia dudi cta
mit trude cho cong hit cha mAay hit bui.

Bang 6-1. Danh myc vat tu

S48 lugng Vattu
2 Cuén gidy nhdm
# Cudn béng keo hai mat, rong 1/2-inch
2 Cudn bang keo nhdém, réng 6-inch
1 Tam bia cing 2 x 4 foot
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Boan nhém goéc¢ 2-inch

Boan nhdm gbe 1-inch

Vit 1/8-inch, foai dung dé& bat kim loai tAm.
Bén mui xe hai.

Céng tic SPST.

AT AV S & IV

1 Codi 12-volt

1 Bém 16t cao su (dd 1dn dé 6m quanh déng co
cla hé thdng hat byi).

1 Mi€ng tham san nha bing cao su dai 4-foot.

12 vong dém (long dén) dudng kinh 1/8-inch.

1 No ¢8 phat sang

1 ﬁ'.c-quy g-volt,

o1 Binh sgn phun mau den.

1 Binh sgn phun mau tréng,

1 : Khay thic uéng.

1 Cuén bang keo cach dién mau den.

1 Mi&ng vai ni 1 x 2 foot.

Cac t4m da kim loai bao boc toan than robot, ngoai trir
mdt sau cia khung sudn trén va mat trén cla khung sugmn
dudi. Cdc ving trong nay sé duge che bing céc tdm nhidu
cong dung; khi thdo réi cdc tAm nay, ban ¢6 thé tiép can vdi
cdc b phén bén trong Questor. Cac tdm ti€p can nay duge
lam béng bia cing day 1/8-inch, sau d6 boc bang keo nhém
de trong nhu tdm kim loai va phi hop vdi cae phén khéc cia
thin robot.

T&m ti€p can phia sau khung sudn trén ¢6 kich thude 9 x
29 inch, lién két vdi khung sudn biing nim tai g4 1dp dai 1-
inch. Tai gd 14p duge lam tir phadn nhém géc con du khi ché
tao khung suén va gan chat véi mit sau khung sudn bing ri-
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Tile 1:1

Hinh 6-2. Tai ga l4p Budng kinh 1/8’
tam ti€p can phia sau.

O

[ e ————

vé. Con tdm ti€p can duge bt vit 1/8-inch véi cdc tai g4 lap,
tuong tu phuong phép ¢4 dinh 16p da kim loai vé6i khung
sudn. Hinh 6-2 minh hoa cach khoan céc tai g4 1dp dé€ bit vit
va bdn ri-vé. Ban hay dat nam tai nay doc theo mit sau khung
suon, noi ¢6 cdc 16 1/8-inch khoan sén, diéu chinh 15 1/8-inch
trén cdc tai tring khép vé6i 16 1/8-inch trén khung suon rdi
dung siing bdn ri-vé c6 dinh tai g4 1dp (Hinh 6-3).

Hinh 6-3. Tai ga I4p sau khi gan 1&n khung sudn.
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Dé xdc dinh vi tri khoan 15 bt vit trén t&m ti€p can phia
sau, ban dat tdm nay vao trong khung suon robot, sao cho
nam tai ga lap tua lén mat trén (mat ngoai) cia t&m tiép
can. Panh dau vi tri 15 trén cdc tai ga 14p 1én t&m tiép can,
sau d6 g& tdm nay ra va khoan cac 16 1/8-inch vio vi tri ddnh
ddu. Khi dit tdm ti€p can lén céc tai ga lap, céc 16 nay sé

Hinh 6-4. Tam
ti€p can phia
sau hoan chinh.
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thing hang v6i nhau va ban c6 thé bat vit dé€ ¢d dinh tdm
tiép can. D& hoan thién, ban dung bang keo nhém phu 1én
tam ti€p can. Hai dai bang keo rong 6-inch chay doc tAm
ti&p can sé dii che phid mat ngoai va céc mép cla tdm nay.
Hinh 6-4 minh hoa tdm tiép can da lip dat hoan chinh.

Phuong phép ché tao va ldp ghép cic tdm tiép can che
kin mat trén khung sutn dudi cda Questor tuong ty cach lam
tam tiép can phia sau. Hai t&m hinh chit U nay khi l4p ghép
v&i nhau sé tao thanh vong khép kin bao guanh khung suon
trén va che phi phan tréng cia khung sudn dusi. Céc tam
nay, kich thude cha ching duge trinh bay trén Hinh 6-5,
ciing duge dinh vi bang hé thong tai gé 14p nhu tdm tiép can
phia sau. Tuy nhién, trong trugng hop nay, ban cén hai tai
g4 14p 2-inch va hai tai 1-inch. Cac tai nay dugc bat vit v6i
khung sudn dudi, loai vit 1/8-inch diing dé bat kim loai tam,
thay vi dung ri-vé, tuy nhién, ban ¢ thé dung ri-vé, néu
mudn. Doc theo mat trén khung suén dudi ¢ cac 16 khoan
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Hinh 6-5. TAm tiép can hinh chil U dung che kin khung sudn dudi.
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Hinh 6-6. Tai dinh vi c4c tam tiép cén dudi.

sdn, d6 1a nai ban gin céc tai g4 lap. Hai tai 2-inch duge gén
hai bén khung sudn duéi, con hai tai 1-inch ban gén & phia
truge va phia sau. Hinh 6-6 minh hoa vi tri gan céc tai nay.

Phuong phép khoan cédc 16 trén tdm ti€p can du6i thing
hang v6i 16 trén tai g4 14p hoan toan khac véi cach khoan 13
ddi v6i tdm ti€p can phia sau. Ban dat hai tAm ti€p can dudi
tua lén cdc tai g4 1idp. Néu cdc t&m nay 16n hon vong trong
cua mét trén khung sugn du6i, ban hay ct bét cdc canh cho
dén khi ching lot vao trong khung sudn dudi va tua lén cac
tai gé 1dp, danh ddu vi tri tiép xic gita t4m ti€p can va céc
tai. Moi tai 1-inch c6 mot 16, con céc tai 2-inch ¢6 16 & hai
dau cho hai tdm tié€p can, noi ching cung tua 1én mot tai g4
lap. Hinh 6-7 minh hoa vi tri cac 15 1/8-inch s& dugc khoan
dong thoi trén tAm ti€p can va tai g4 lip. Ban hay bao boc
cdc tAm ti€p cdn nay bing bang keo nhom va dung vit 1/8-
inch, loai dung dé bt kim loai tdm, ¢§ dinh ching véi cac tai
g4 lap.
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Hinh 6-7. Cac 16 trén tam tiép can va tai ga I&p.

Sau khi phi kin toan bo than Questor, cong viéc ti€p theo
cia ban 1a 14p rdp cdc den trén than du6i, khay phuc vu, va
cac by diéu khién da duge dau néi véi robot tir truge.

LAP RAP KHAY PHUC VU

Chi tiét k& ti€p duge 14p rap v6i Questor 1a khay phuc vu.
Néu chua ¢6 sén, ban hay gén lai cdnh tay cia Questor va
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Hinh 6-8. Khay phuc vy va hai ban tay sau khi dugc dinh vi.

14p rdp lai hé thdng phan phéi thic udng cta robot nay. Pay
1a loai khay thic an nhe 17-1/2 x 12-3/4 inch (Hinh 6-8). Ban
dat khay ngang qua hai canh tay cta robot va danh dau vi tri
cac goc khay tua lén canh tay. Khoan bén 16 1/4-inch vao
khay va ddnh dau cdc 16 trén khay 1én hai cdnh tay cta
robot. Khoan bén 16 1/4-inch 1én hai canh tay va diung bon
vit bat kim loai 1/4-inch dé ¢6 dinh khay. Trong giai doan
nay, ban con phai ldp rap hai ban tay ctia Questor da ché tao
tu trude.

LAP RAP CAC BO DIEU KHIEN

Pay la thoi diém g4 14p tdm bo phan da ldp rap sdn lén
cdc tdm che than cia Questor. Tru6c hét, ban ga 1dp hai
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Hinh 6-10. Phich nap dién.

t&m che than robot, sau d6 lap cdc phich cdm vao gidia canh
khung sudn va thanh dd, st dung go bao quanh phich cdm.
Ban can khoét mot 6 vuong nhd & mot trong hai géc dudi cia
mit sau khung sudn dudi dé 14p phich cdm (Hinh 6-10).

Hai linh kién ti&p theo la cong tac déng/ngit va cac phich
c&m nap dién cho hé théng diéu khién tir xa. Cong tac dong/
ngit dugc 14p & mép dudi tdm che bén phéi khung suon trén.
Ban hay lam theo so tay huéng din di kem véi bo diéu khién
tif xa (RC) va sif dung cdc chi tiét di kém v6i cong tdc. Phich
cim nap dién cho bo diéu khién tir xa dugc gan v6i mép dudi
ctia mat sau khung sudn trén bing bang keo. Cach ga lap hai
linh kién nay duge trinh bay trén Hinh 6-11 va 6-12.
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Hinh 6-12. Phich cim nap dién cho hé théng RC.
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Hinh 6-13. NUt dong/ngét dén mui trong dau robot.

Linh kién dugc g4 14p sau cing 1a cong tc dong/ngit den
mui 6-t6 trong ddu Questor. Ban hay 1dp cong tac nay cung
mot phia véi cong tdc dong/ngit hé thong RC, nhung § mép
trén cta khung suon trén (Hinh 6-13).

Sau khi g4 1dp tdm linh kién nay, vé co ban, Questor da
hoan chinh. Phan con lai ciia chuong nay tap trung vao cac
vat dung phu diung d€ trang diém cho Questor. Néu ban mua
hé thong RC ba kénh, ban c6 thé gin thém coi diéu khién
biing co ciu trg dong thi ba cia hé thong nay.

PEN VA COIl

Céc den pha cia Questor 1a hai dén cita xe hoi 12-volt lap
& mat trude khung sudn dugi, hai bén cong cia mdy hit bui.
Ban g4 ldp céc den pha theo cdch gé 1dp cong tdc da trinh
bay trong phan trudc, nhung cit dat phan kim loai du thay
vi bé gdp vao trong. Ban hay lam theo huéng dén gé ldp cac
den ban c6. Hinh 6-14 trinh bay cdch dau noi day dién cho
hai den pha. Cong tic diéu khién cdc den nay (phai c6 mot
cong tdc SPST) duge ldp ¢ mit sau cia khung suon dudi,
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C . . ) o
ong tac SPS Bén 1udi cong sudt am

Bén usi cong suat duang

Hinh 6-14. S6 d6 mac néi day dign cho dén pha cla robot.

phia d6i dién vdi dong co cia may hiit byi khi nhin tir cong
tde dién chinh.

Coi 12-volt cia Questor duge 14p phia du6i tdm che mat
trude cia khung suom trén va dsu néi v6i ban mach chinh
cia bé diéu khién tir xa (RC). Trong trutng hgp nay, ban cin
¢6 cong tdc 14 duge ddu néi chinh xic, Ban g4 14p coi 16n mat
trude robot, vi tri tily ¥, néi day mau dé cia coi V61 cuc ndi s6
14 trén bdn mach chinh ciia RC va day mau den véi lusi dién
am. D€ diéu khién coi, ban bat ngang mot trong céc cin didy
khién trén thiét bi phat. Diéu nay sé lam quay co ciu trg
dong thi ba d€ kich hoat cong tic 14 didu khién coi. Cong tdc
18 thit hai, 14p & phia dgi dién cta co ciu trg ddng thi ba,
duge ding dé didu khién chie néng déng/ngit khde ma ban
muén. Hinh 6-15 minh hoa coi va cdc den pha sau khi lip
rap ding vi tri.
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Hinh 6-15. Hai den va coi.

& CAM DIEN 12-VOLT

O cdm dién 12-volt ciia Questor cho phép ban kéo dién
truc ti€p tir cdc dc-quy clia robot nay dé st dung céc thiét bi
12-volt, chdng han, radio va TV cong suat nhé. Ban than 6
cdm nay la noi gdn bat lta moi thude, c6 ban ¢ hau hét cac
ctfa hang linh kién dién ti. Do hau hét céc radio va TV déu
st dung phich cim ctia bat li7a trén xe hoi, nén kiéu 6 cim
nay la su chon lua hgp ly. Ban hay ldp 6 cim 12-volt bén
trai khung suon duéi cua Questor. Hinh 6-16 minh hoa céach
ddu noi 6 cdm véi lugi dién trén bang diéu khién tir xa cta
Questor.

NG cO

Mot tuy chon phat sdng khdc ma ban c¢6 thé thém vao
robot ciia minh 14 no ¢é ¢6 cdc LED (diode phat quang) nhdp
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Dén Iudi cong suét duong
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Hinh 6-16. Mac ndi
8 cadm 12-volt,
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Dén Iugi cong suat am

nhdy (Hinh 6-17). Ban c6 thé tim mua no ¢8 nay ¢ hdu hét
céc cita hang do chai hoac tir cdc nha cung cap duge lidt ké &
cudi sdch nay. No ¢ tiéu thu rat it dién tir dc quy 9-volt dugc
dén bang keo v6i mét trong tdm che than trudc cla Questor.

i

Hinh 6-17. No cd phat sang.
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Céng tAc SPST

i g

l

Vdc

Hinh 6-18. Sg d6 ddu ndi day dién cho nd ¢8.

Vi vay, dc¢ quy nay kha bén khi sit dung gidn doan. Ngoai ra,
no ¢é khdng c¢é cong téc déng/ngit nén ban phai tu méc néi
day dién va g4 ldp cong tdc nay (Hinh 6-18). N¢ ¢d duge gin
v6i robot biing bang keo hai mat.

SON VA TRAU CHUOT THAN ROBOT

Ban c6 thé son Questor c¢lia minh theo ¥ thich, nhung néu
ban mudn theo mau duge trinh bay trong sach nay, cac hinh
anh tir Hinh 6-19 dén 6-22 s& trinh bay cdch son robot nay.
Questor ¢ day chi dugc son phan trén véi hai mau den va
tring d€ robot nay trong nhu dang méic chiéc do gi-lé. Dé
son hai cdnh tay, tot nhat 14 ban thdo chung ra khéi théan;
phén bdp tay dugce boc biing cdc doan ng mém mau den con
du tir hé théng hut bui. Ban hiy cit §ng nay theo chidu doc
va 1dng qua bdp tay, ndp bit & diu trén bip tay sé gilt ¢6
dinh doan 6ng nay. Néu can, ban cing nén son khay phue vu
cua Questor cho phit hgp véi phan con lai cda than robot.
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Hinh 6-19. Son robot.

Hinh 6-20. Son robot.
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Hinh 6-21. Son robot.

Hinh 6-22. San robot.
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TRAU CHUOT

Trén than Questor vAn con vai khodng hé can che kin dé
cai thién ngoai hinh cia robot, bén khodng hé xuit hién tai
vi tri cde tAm che khung sudn trén ti€p gidp v6i hai tim tiép
cdn ¢ mit trén khung sudn dugi sa duge 1ap kin bang daj
mit mau den (Hinh 6-23). Ban gin cac dii mdt v6i cdc tdm
che than trén cua robot sao cho cac daj nay chi vita cham cac
tAm ti€p can ¢ mat trén khung sudn dudi. Nhu vay, khi cin
thdo ldp cdc tdm ti€p can, ban ¢6 thé day chiang vaoc va ra
bén dudi ede dai muit.

r

- b

Hinh 6-23. Dai mut che 1&p céc khe hé trén than robot.

Chi ti€t sau eing duge gén véi Quetor 14 rém che céc
banh xe. Rem che duge 1am tir tham tra; san nha bing cao
su. Ban sé& cin miéng thim khodng 2 x 2 foot; tit miéng tham
nay ban cdt thanh bén dai 6 x 20 inch, méi déi cho mét canh
cua than dudi robot. Cdc dai nay duge xé nhidu dudng (tua)
dé cho phép né VUGt qua cac vat can, sau d6, ding vit gdn dai
tham tryuc ti€p 1én mép bé gb, sif dung vong dem (long dén)
I6n dé gia cé cdc dai nay (Hinh 6-24).
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Hai khe hé nhé can duge che
kin xudt hién ¢ diém gidp mi cia
hai tAm ti1€p c&n ¢ mat trén khung
suon dudi. Ban hay che phu cde
khe nay bang tdAm kim loai méng
hinh ch@ T, st dung kim loai tam
con du khi ch€ tao lép da cho ro-
bot. Cac miéng che hinh chir T duoc
¢d dinh bang cdc vit gin t4m ti€p
cdn vdi tai ga ldp (Hinh 6-25).

Chi tiét cudi cung can che pha
la bé mgt khay phuc vu cia
Questor. Bé mat khay duge pha
tam ni mau den dé giit cac vat trén
khay khong bi xé dich khi robot dj
chuyén. Mat trdi cia miéng ni ¢6
tinh dinh, ban chi e¢in cit migng
ni vira ddng va dan 1én khay.

che gan vdi
bé robot.

Hinh 6-24. Rém

Hinh 6-25. Miéng che khe
hd tai di€m tiép giap cla
hai tam tiép can dudi.
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Herbach & Rademan Company
353 Crider Avenue
Moorestown, NJ 08057 _
(800) 848-8001
www.herbach.com

American Science & Surplus
3605 Howard Street

Skokie, IL 60076

(847) 982-0870
www.sciplus.com

The Robot Store

4286 Redwood Highway PMB-N
San Rafael, CA 94903

(800) 374-5764
www.robotstore.com

Radio Shack

300 West Third Street
Suite 1400

Fort Worth, TX 76102
www.radioshack.com
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MUC LUC

PHAN GIGI THIEU

Nhung diéu ¢o badn v& robot.......ovcvcveririiee e ceeeeren
Bé A0 A0NZ CO.ooovoeeeeeeeiee e
Hé thong diéu khign £ Xa ..o,
Nguon cung ¢Ap diD....coeieieeeeee e
Than robot ..o

CHUONG 1. BE GAN PONG CO

Chuén bi banh xe gan d0ng €O vovovvevvereeeeeereeeveseenans
Bé robot ..o
G4 18p cdc DAND X oo
Hoan thidn ...

CHUGNG 2, KHUNG SUGN THAN ROBOT

Cat thanh nhém ..o,
Khoan va cit cdc doan nhom ............ccoooovveveieeeeen,
LAp rap Khung SUST ..ooooooeoeeeee e
Lip khung sutm 16n bé robot .....ocoovvvveeeeaeeeeeia,
LADP rdp ¢dng hiit Bui ..o

CHUONG 3. NGUON CONG SUAT VA
HOP PIEU KHIEN TAM THOI

Lap dc-quy va cdc dai tiep difm ..ooooovereeeeee,
Maie ndi hé théng dién cho bé robot ..........cooeevveien..

15
15
19
21
23

66
70
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Hop didu khién tam thol ..o 72
Cau tric hop didu Khidn ... e 75
Mi#c ndi hé théng dién cho hép diéu khién tam thai....... 76
St dung hop diéu khién .......... RSO TO OOIRO 78

CHUONG 4. HE THONG DIEU KHIEN TU XA
Ban mach 11+ ¢ OO U U 84
Mdc néi ban mach chinh ... 87
Hoan thién ban mach chinh ........ccococoiiionviii 89
Lip dat va méc ndi ban mach chinh ... 91
St dung hé théng didu khién tif %a ..o 93

CHUONG 5. HAl CANH TAY VA CAC HE THONG PHU

Hai canh taY .oovirrvovirrierrr et e e e e 87
Bo phan phoi thife USTIE ..eociiiieiiieeire s e eee e 103
DA TODOb ...ttt isres s e a b s e s eneneneneserens 108
Dau ndi day dién cho hé théng hat bui ....cocveeeeveveee 111

CHUGONG 6. DA VA CAC CHI TIET HOAN THIEN

Lop da.. cerreeeraranrareeserraanreeaeaesaeneneresesnsasasanenreensananins 11D
Lip rap khay phuc vu . SO PRPRIY b |
LAp rdp céc bd didu khlen SOUSTOROOUUOTOIRUTRRORRPPOPSROORD b’ |
dén va coi.. et eeeeeiesesaeseseereesenentrnrarssrerarararnrannieiisirnens LOD
O cdm dién 12 volt ttrtraeneretaeeeraaaeeananannrarerarnenaranaes 12T
No ¢6. terererertrerrnrrnnnntnsaaseaiasasaasasseatnsrnrararesereransnnsinronee LAT
Son va trau chuot than robot tereeereeeererererannrarararseeenee 129
TTAU CHUBE ©ovvveviiereie e e et eetatae e s e e e e eababrararer e s a s mnmean 132
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