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(57) Sang ché @ cap t6i may danh tréng dwoc st dung dé ty dong danh bao hiéu cac
tiét hoc, gid ra choi va két thic budi hoc. M4y c6 cdu tao bao gdbm vé may; vi mach
thoi gian thuc (1); vi mach chti (2); relay (3); man hinh hién thi thong tin (4); cdng nap
code (5); cong tit nhan nha (6); dii tréng (7); gia trong (8); bang thong tin (9); aptomat
(10); co céu tao ra lyc danh tréng (11); 14 sit (12), dwoc gén 1én mot truc quay thi nhét
ndi ¢d dinh véi banh rang 16n (13), can danh tréng duoc gin 1én truc quay tht hai va
duoc nbi cd dinh voi banh rang nho; hai banh rang dn khép véi nhau va c6 sd ring khéc
nhau; hai nam cham dién (14) manh dugc dat trén va dudi 14 sit va & hai bén cua truc

quay tht nhét.
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Linh vie ki thuit dwoc dé cip

Sang ché thudc linh vuc gido duc, d& cép cu thé dén may danh trdng ty dong
ding dé béo hiéu trong trudng hoc. May danh tréng c6 kha ning dénh vao trdng véi
luc danh tuong dwong v6i lyc danh cia ngudi, sd 1an danh va khoang céch giita cac 1an
danh c6 thé diu chinh tity ¥ theo yéu cau ngudi st dung. Thoi gian chay trén may ciing
duoc diéu chinh mot cach dé dang qua 4 nut bam, c6 thé luu lai va dic biét 13 co thé tu

dong dém thoi gian thuc ngay cé lic nguoi sir dung da tit ngudn.
Tinh trang ki thuit ciia sang ché

Chiéc tréng va tiéng trong truong 1a mot trong nhitng hinh anh va 4m thanh mang
tinh truyén théng ctia gido duc Viét Nam tir xua dén nay. O céc truong hoc, tir bac tiéu
hoc, trung hoc co s& dén béc trung hoc phd théng, tham chi 13 ca bac dai hoc, déu st
dung tréng dé bao hiéu thoi gian b4t dau cac tiét hoc, hét tiét hoc va hét budi hoc....
Thuec té & nhiéu nha trudng hién nay, 4m thanh tiéng tréng bao hidu déu do con ngudi
(nhan vién, hoc sinh truc) truc tiép danh. Diéu nay tuy dé& thuc hién nhung van c6 nhiing

han ché, c6 thé dan dén nhiing sai s6t nhur:

- Luc danh yéu, khong déu (nhat 14 véi hoc sinh truc).

- Nguoi danh tréng phai dé y dén thoi gian, nim viing quy dinh vé s6 1an danh
cho mdi loai hiéu 1énh thong béo, vi vay dé dan dén viéc danh khong dung thoi diém
(s6m hoic tr& hon), danh khong diing sd 1an (thira hodc thiéu) so véi quy dinh, doi lac

quén dénh; it nhiéu lam &dnh huéng dén nén nép day hoc cua nha trudng.

Hién nay, da c6 m{t s6 may dugc tao ra dé giai quyet cac van dé néu trén, nhung
tat ca déu con qua nhiéu han ché nhu: do chinh x4c vé thoi gian chua cao, tiéng tréng
chua du 16n, khong thé di€u chinh thoi gian cai dét trén may tir bén ngoai... vi vay, that

su chua dép Gmg dugc yéu cau thuc té.
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Tra ctru trén hé thdng https://ipvietnam.gov.vn/, d& c6 mdt sang ché d3 duogc dang
ki v&i 56 don 1-2015-04309. Qua nghién ciru ban tém tat ctia sang ché va san pham da

dwoc cong bb trén website http:/robotdanhtrong.com/, t6i nhén thay thiét bi danh tréng

ty dong nay da khic phuc rat nhiéu nhuge diém ciia cdc mdy trude day nhung van con

mot s0 han ché sau:

1. BO dém thoi gian cua may st dung qua nhiéu dén led @ hién thi thoi gian, sir
dung qua nhidu cong tic dé chinh thoi gian, kich thudc bd dém thoi gian qua cong kénh,
khong thé tich hop chung véi b phan danh tréng (thuong phai gén riéng lén tudng bén
canh b phan danh). Mt khéc, do st dung dén led nén may hién thi dwoc rat it thong

tin; trong do, chi hién thi thong tin dang s6, khong thé hién thi duoc thong tin dang chit.

2. Khi ngét ngudn dién thi thoi gian trén bd dém khong thé luu lai, mudn st dung

tip phai cai lai tir dau.
3. Gi4 thanh con rét cao.

Tém lai, viée danh tréng trong céc trudng hoc hién nay déu do con ngudi truc tiép
danh. DA ¢6 m6t so it may danh trong ra doi cling con nhi€u han ché.
Bin chat ki thuit ctlia sang che
Do d6, muc dich clia sang ché 1a dé xuat mot may tu dong danh trong mot cach

chinh xéc theo thoi gian thue, tiéng tréng to nhim thay thé viéc truc tiép dénh trng ctia

con nguoi.

Muc dich khéc ctia sang ché 13 may dénh tréng duoc tao ra phai nhé gon, sir dung
thuén tién, than thién vdi hoc sinh, cac chiic ndng cua may co thé dugc linh hoat didu
chinh tiy theo nhu cau sir dung.

Muc dich khac nita ciia sang ché 13 tao ra may phai c¢6 gia thanh thép.

Pé dat dugc cac muc dich trén, may danh tréng duoc dé xuét bao gém cac bd

phén sau:
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Vo6 may dé chira cac thanh phan ciia may bén trong;

Vi mach thoi gian thyce (1);

Vi mach chu (2);

Relay (3);

Man hinh hién thi thong tin (4);

Céng nap code (5);

Cong téc nhan, nha (6)

Dui tréng (7);

Gia trong (8);

Bang thong tin (9);

Aptomat (10);

Co chu tao ra luc dénh tréng (11);
Trong do6:

V6 may duoc lam tir gd, ¢6 hinh dang mot robot dugc ghép néi tir cac khdi vuong,

gdm dau, than, chan tay.

Vi mach thoi gian thyc 14 mdt vi mach c6 kich thuée rat nhod gon, nhung dém thoi
gian rat chinh x4c; c6 thé thay ddi thoi gian chay trong vi mach nay bang c4c nit nhan
bén ngoai. Vi mach hoat dong dua vao ngudn dién cung cép tlr bén ngoai hozc pin du

phong nhd gén truc tiep trén mach va dugc ket noi véi vi mach cha.

Vi mach chu 1a mot vi mach ¢6 kich thudc nhé gon, nhan thong tin vé thoi gian
thue (tha, ngay, thang, nam, gid, phtt, gidy) tir vi mach thoi gian thuc, ty dong chay

code da dugc nap va d6i chiéu véi thong tin thoi gian thuc d& nhan duoc dé chon duoc
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thdi diém va sd tin hiéu xut qua relay, dong thoi chuyén thong tin qua phan hién thi

thong tin.

Relay 13 mot thiét bi déng, ngét dong dién c6 cudng do 16n khi nhan dwoc tin hidu

tir mach chu.

Man hinh hién thi thong tin 13 mdt man hinh LCD, c¢6 kich thudc da dang (theo
tiy chon cia ngudi ché tao may), duoc két ndi voi vi mach chi. Ngoai chirc nang hién
thi cac thc‘)ng tin co ban nhu: th, ngady, gid, ngdy, thang, ndm, man hinh LCD c¢6 thé

hién thi th tu c4c tiét hoc va mot sb thong bao tuong tac véi nguoi ding.
Cbng nap code 13 loai cdng USB diing két néi vi mach chu v6i may tinh.
Cong téc nhan nha st dung dé diéu chinh thoi gian clia vi mach thoi gian thuc.
Can danh tréng duogc 1am tir mot vat liéu cting, nhe nhung ¢6 do dan hdi tét.

Co céu danh trdng c6 ciu tao gdm mat 14 sit (12) dwoc gin 16n mét tryc quay thi
nhét, ni ¢ dinh v6i banh rang 16n (13), can danh tréng duoc gén 1én truc quay thir hai
va duoc ndi cd dinh véi banh ring nhé. Hai banh rang nay cé sb rang khac nhau va an
khép véi nhau. Ngoai chiic nang truyén chuyén dong, bd phan nay con bién ddi géc

quay nhé ciia 14 sit thanh géc quay 16n hon & can danh trong.

Hai nam cham dién (14) manh dugc dat trén va dudi 14 sdt va & hai bén cua truc
quay.

Gia trong dugc ciu tao tir khoi sit ning, ¢ thé thay ddi duge khdi luong, duoc
gén 1én madt bén cua 14 sdt, c6 tadc dung kéo can danh trong ve vi tri ban dau sau khi nam

cham dién khong con hit 1én 14 sit.

Bang thong tin duge 1am tr gd, hai mit dugc dan thong tin nhu lich danh tréng

clia may va huéng dan st dung clia may...

Aptomat 12 mot thiét bi dung dé déng cét dong dién qua may.
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Mo td van tit cac hinh vé

bé sang ché dugc hieu mot cach de dang hon, hinh v& va so d6 sau thé hién mot

phuong 4n thuc hién sang ché, trong d6:

Hinh 1: M6 hinh téng thé va vi tri clia cc bd phan may danh tréng;

Hinh 2: So dd hoat dong ctia may.
M0 ta chi tiét sang ché

Phan mo ta chi tiét ndy chi 1 mot phuong an thuc hién sang ché cing véi viéc
tham khao hinh 1 va hinh 2 kém theo, chi nhim muc dich minh hoa céc nguyén téc
chung theo séng ché va cic nguyén tic nay hoan toan khong bi giéi han boi phan mo
ta chi tiét nay.

~ Dua theo hinh 1, may d4nh tréng bén ngoai c¢6 hinh dang robot gdm phan dau,

than, chan va hai tay. C4c bd phan: vi mach thdi gian thuc, vi mach chy, relay dugc bd

trf phia trong phan dau ctia may. Cac bo phan: man hinh, nit diéu chinh thoi gian duge

bd tri & mit sau ciia phan dau clia may, mit trude hudng vé mit trong.
Co ciu danh tréng dugc bd tri trong phan than may.

Tay dugc gin véi than, trong d6 mot tay cAm bang thong tin dé ting tuong tac véi
ngudi diing, mot tay con lai 13 dui tréng. Bang thong tin trén may thé hién hai ndi dung,
mot mit thé hién lich danh tréng theo thoi khéa biéu, mat con lai hudng dan st dung

may.

Dua vao hinh 2, khi dong aptomat cho dong dién chay qua may, vi mach thoi thuc
va vi mach chu ty dong chay code, vi mach chu dbi chiéu véi thong tin thoi gian thuc
ctia vi mach thoi gian thue cung clp véi cac thoi diém duoge 14p trinh trong code. Khi
thoi diém duoc quy dinh trong code tring v6i thoi diém thoi gian thue, vi mach chu sé&
tw dong xuét tin hidu qua relay, dong thoi xudt tin hiéu qua man hinh, sb luong tin hiéu

xuét qua relay va khoang céch giita céc tin hiéu d6 da dugc 1ap trinh sin trong code.
5
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Khi nhén dugc tin hiéu, relay s€ déng mach cho dong dién chay qua hai nam cham dién;
hai nam cham dién hut 14 sét 1am 14 sit quay quanh truc 1 mot goc i1, kéo banh rang 16n

quay, kéo banh ring nhé quay va kéo dui trong quay mot goc i, &€ danh vao tréng.

Do nam chém dién hut manh 14 sdt & khoang cach gan nén goc i; nhd, deé tang goc
quay cua dui trong i, thi sO rdng cia clia banh rang 16n n; s& ludn 16n hon so rang cia
banh rang nho n,. Céc chi so néu trén phu thudc nhau qua cong thire:

I, m
iy N,
Trén may dang dung, cac chi s0 d6 la: n,= 12 rang, n;=60 rang, i;=20°, thi i,=100°.

Tin hi€u xuat qua man hinh &p dung cho may nay goém:

- Thong tin khong thay ddi: tén “MAY DPANH TRONG”.

- Thong tin ludn thay ddi nhu: thi, gio, phut, gidy hién tai va cac nodi dung thong
bao di kém tuong tng véi mdi dang danh tréng nhu: vao tiét 1, chudn bi hét tiét 1, hét
tiét 1, vao tiét 2, ..., ra choi, hét budi hoc...Cac ndi dung thong bao nay rat d& dang

thay ddi trong code.

Khi vi mach chu ngit tin hidu, nam chdm dién khong con hiit 14 sét, gia trong gin
trén 14 sat s& kéo 14 sdt ve vi tri ban dau, luc truyén qua céc truc va cac banh rang s& kéo

dui trong ve vi tri ban dau.

Khi khong st dung méy, ngudi ding tit aptomat ngét ngudn dién. Luc dé, cac
b6 phan ctia may déu nglmg hoat déng, chi trir mach thoi gian thuc van chay dé luon

lwu giit thoi gian khong bi sai khi st dung lan sau.

Pé phii hop v6i thoi tiét timg budi hoc hogic v6i cong viée riéng cua timg truong
trong timg thoi diém, gid vao 16p thuong dugc thay dbi (sém hozic mudn hon so véi
lich thuong dung). Thuc hién viée thay ddi nay, may c¢6 4 cong tic nhdn nha dé diéu
chinh thoi gian; co ché hoat dong cu thé nhu sau:

6
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- Nhén cong tic 1 14n 1: vao phan cai thoi gian,

- Nhén cong tic 1 1an 2: di chuyén con tro,

- Nhén cong tic 2, 3: dé tang, giam thoi gian,

- Nhén cong tic 4: luu thoi gian va tré v& man hinh chinh.

Céc thao tac nay duogc hién thi trén man hinh va bing ngdn ngit tiéng Viét nén

viéc diéu chinh rat dé dang va nhanh chéng.
Vi du thwe hién sang ché

Yéu cau dit ra: Vao ltic 7 gio 00, may s& danh mot hdi gdm 3 tiéng tréng bdo vao
tiét 1; sau d6 dén 7 gid 45, may s& danh hai tiéng bao hét tiét 1, v6i diéu kién 12 tiéng
thir nhit cach tiéng thir hai 0,5 gidy, tiéng tht hai cach tiéng thi 3 13 1 gidy.

May s€ hoat dong nhu sau:

Dén thoi diém 7 gid 00, code trong vi mach chu s& x4c dinh dwoc thoi diém danh
(nho d6i chiéu thoi diém quy dinh trong code tring véi thdi gian thuc ctia vi mach thoi
gian thuc cung c4p) va xuét tin hiéu thi nhat qua relay, relay déng mach cho dong dién
chay qua nam cham dién, hut 14 st 1am quay truc, kéo dui trong di chuyén tir vi trf nghi

dén tiép xuc véi mat tréng, ta duoc tiéng trdng thir nhét.

Code chay lénh ngit tin hiéu trong 0,5 gidy, relay ngat dong dién trong 0,5 gidy,
nam chdm dién khong hut 14 sit trong 0,5 gidy, gia trong kéo dui trdng vé vi tri ban dau.
Sau d6 code lai tiép tuc chay 1énh, xut tin hidu thir hai qua relay va tuong tu ta dugc

tiéng thir hai. Vay tiéng thir hai cach tiéng th@ nhit 0,5 gidy.

Code chay 1énh ngét tin hiéu qua relay trong 1 gidy va chay 1énh xuét tin hiéu thir
ba qua relay, twong tu ta duoc tiéng thi 3 cach tiéng thir hai 1 gidy. Code chay lénh
xuét tin hidu qua man hinh n6i dung “Vao tiét 17; trong qua trinh d4nh, thoi gian van

hién thi lién tuc.
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Pén 7 giv 45, code xé4c dinh dugc thoi diém danh tréng do dbi chiéu thoi gian
thyc ciia mach thoi gian thuc khép véi thoi diém quy dinh ddnh trong code. Code 1an
lwot xut tin hicu, ngét tin hiéu 1an mot rdi lai tiép tuc xult va ngét tin hiéu 14n hai; ta

duogc hai tiéng tréng. Ddng thoi code xuét thong tin 1én man hinh “Hét tiét 17,

Nhu vay, thoi diém danh trdng, s6 tiéng trng va nhip diéu danh nhanh hay chdm
ddu duoc code cua vi mach cha quyét dinh nén ta d& dang thay ddi cho phii hop véi yéu

cau thuc té.

Trén day 1a mot phuong an thuc hién theo sang ché. Tuy nhién, cin hiéu rang sang
ché hoan toan khong gidi han & phuong an thuc hién ndy, ma c6 thé dugc thuc hién véi
nhidu thay dbi va cach sép xép twong tu khéc nita. Do vy, pham vi ctia sing ché duoc
x4c dinh rd bao gdm tit ca nhiing thay ddi, sip xép tuong tu thudc pham vi cac diém

yéu cau bao ho kém theo sau day.
Nhitng lgi ich c6 thé dat dwoe

M4y c6 thé thay con ngudi, ty dong danh trdng mot cach chinh xac, dam bao céac
cac yéu cau nhu tiéng tréng to, déu co thé tily chinh khoang cach gitta cac tiéng trong

va thoi diém danh trdng theo nhu cau.

May sit dung cac vi mach va cac linh kién khac nhé gon nén kich thuéc méy rat
nhé gon, hoat dong rat chinh xéc, hinh dang than thién v6i khong gian hoc dudng.

M4y st dung man hinh LCD hién thi nhiéu thong tin dé twong tic v6i ngudi st
dung va dé dang diéu chinh ndi dung thong tin tity theo ¥ mudn ctia nguoi sir dung.

Céc linh kién st dung trong mdy dugc déu dugc tidu chudn héa, duge san xuit,
ban rong rai trén thi trudng hién nay véi gia thip va d& dang mua véi sd lugng 16n; vi

thé, may c6 thé duoc san xuit hang loat, c6 gia thanh thap.

Nguon dién may hoat dong gdm ca dong dién mot chi€u va xoay chi€u.
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YEU CAU BAO HO
1. M4y danh tréng gdm céc bd phén sau:

v6 may; vi mach thoi gian thue (1); vi mach cha (2); relay (3); man hinh hién thi
thong tin (4); cong nap code (5); cong tit nhan nha (6); dui tréng (7); gia trong (8); bang
thong tin (9); aptomat (10); co ciu tao ra luc danh tréng (11); 14 sit (12), duoc gin 1én
mot truc quay thir nhét ndi ¢é dinh véi banh rang 16n (13), can danh tréng duge gén 1én
truc quay tht hai va duge ndi ¢d dinh v6éi banh rang nho; hai banh ring an khép véi
nhau va c6 sb rang khac nhau; hai nam chdm dién (14) manh dugc dat trén va duéi 14

st va & hai bén clia truc quay thit nhat.

2. May danh tréng theo diém 1, trong d6 v6 méy c6 hinh dang robot dugc ghép nbi
tir cac khdi vudng.

3. May d4nh trong theo diém 1, trong d6 st dung vi mach thdi gian thuc dé dém
thoi gian thue nhu: ngay, thadng, ndm, thi, gio, phut, gidy.

4. M4y déanh tréng theo diém 1, trong d6 st dung vi mach chii chay code dé xir 1i
thong tin xuét tin hiéu qua relay va man hinh.

5. M4y danh tréng theo diém 1, trong d6 sir dung relay dé déng ngit dong dién qua
nam cham dién.

6. May danh tréng theo diém 1, trong d6 sir dung man hinh hién thi 1 dang LCD.

7. M4y d4nh tréng theo diém 1, trong d6 sir dung gia trong gin lén mot phan 14 sat
dé str dung trong luc cia gia trong kéo dui tréng v& vi trf ban dau.

8. M4y danh trong theo diém 1, trong d6 st dung cip banh ring c6 sb ring khac
nhau dé bién dbi goc quay nho ciia 14 st thanh gbc quay 16n hon ctia dui tréng.

9. May danh tréng theo diém 1, trong d6 sir dung nam cham dién hut 14 sit dé tao
ra lyc danh tréng.

10. M4y danh trdng theo diém 1, trong d6 st dung céc cong tic nhan, nha dé diéu

chinh thoi gian cho may.
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Hinh 1
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