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Chuong 7 .
CAC DUNG CU DO THOI GIAN &
CONG TAC PHUC VU THOI GIAN & TREN TAU BIEN

§28. THOI KE VA CAC DUNG VU CHI THOI GIAN TREN TAU

Chung ta bi€t rang: sy chi bdo thoi gian va d6 chinh x4c clia thoi gian dugc chi bdo dé & ttén
tau bién 1a hét stc quan trong. D& giai cdc bai todn thién van hang hai, trén tau doi héi phai ¢é chi
s8 gid the gidi T (GMT) v6i do chinh xic dén 0,5° + 1,0°. Con véi cic phuong phdp hang hai
thong thudng, cic muyc dich khai thdc st dung tau va yéu cau veé thong tin lién lac, sinh hoat doi
hoi phdi ¢6 chi bdo gio tau T, véi d6 chinh xdc tir 10° dén 1™ . Do vay, trén tau can thiét phai dugc
duy tri su chi bdo lién tuc thoi gian chuan chinh xdc Tg (GMT), va g10 mui gan ding - gid tau.-

Dung cu chi bdo va duy tri thoi gian chudn chinh xic Tg (GMT) trén tau dugc goi 1a thai ke
(thoi k€ co khi va thoi k€ thach anh). Ngoai ra n6 con duge chi bdo bdi cic dong ho boong (chi so:
gi0, phut, giay) hay déi khi bang ca cic dong ho bam giay ~+ (chi bdo s6 phiit va giay). Con dong
ho tau. dong ho tau co khi, hay hé théng dong ho dién lam viec bang bod cam bién trung tam chi
bdo gid tau (T)).

Sau day chung ta s& nghién cttu ciu tao va nhiém vu cu thé cta timg loai dong ho duoc trang
bi trén tau.

1. Thdi ké va cdc déng hd thach anh:

Thoi ké (the Chronometer) 1a dung cu chi thoi gian chinh xdc, ¢6 ciu tric dac biét va ¢ bo
phin lam giam tdc dong cia su thay doi nhiét do ciia moi truong lén tc do déu cia con lic.

Trude day, khi chua xudt hién hé thong bdo hiéu thoi gian, thdi ké duoce coi 1a dung cu duy
nhat chi bdo thoi gian chinh xic & trén tau. Do d6 né con dugce dinh nghia 1a: Thoi ké 1a dong ho
xich tay c6 do chinh xdc cao. ¢6 con lic 10 x0. ma qua d6 cho phép nhan duoc day du thoi gian
chuan chinh xdc GMT (Tg) trong mot thoi gian dai.

Su ra doi cua thoi k¢ 13 mot sy tién bo 16n cua nganh hang hai, wr 4o da ra doi phuong phip
xac dinh riéng kinh dé A, trong nhimg chuyén di bién dai ngay vai do chinh xdc ma truée d6 chua
buo gid dat duge. Ngay nay, thoi k€ da duoc phat trién ngly cing hoan thi¢n, duoc bdo quan 6t va
dat Ky luc vé do dn dinh cao. k€ cd viéc duy tri tée do déu vi gilr nguyén cic gid tri sai sé cla no,
nho cic co clu dic biét.

C0 2 loai Thoi ke dang duge su dung hién nay 1a:

- Thert K¢ cor khi
- Thai ke thach anh hay [ ¢ic dong ho thach anh.
I.1. Thoi ké co kin :

Tuemg tr nhur mot dong i thuong tho Ke co Khi duoe cau tao bor cae bo pliin clunh sau dav:



a. Déng con 1a co ciu a0 nang luong 1dm
chuyén dong cic bo phan cua thii k¢, tr d6 o
nén cic dao dong 8 vi c6 tinh mOt chitu (cic
dac trung cua thdi gian). Pong co cua Thai ke 1a
1 10 x0 nén (day cot) dat trong mot tréng hinh
tru (h - 66) v2 h¢ thong banh xe rang dac bitt
bao gom trong hinh non 3, day xich truyen luc 2
nham dim bao cho mo men xodn tic dong 1¢n
truc cia banh xe ring 4 lubn khong thay d6i.
Véi cAu tao nhu the khi ta len day c6t nho truc
5, ldc day cot & vi tri cang nhat thi day xich 2 s€
& vi tri ban kinh nhd nhat cia tréng hinh non.
Con khi day c6t & vi tri ching nhit thi day xich
2 <& & vi tri bén kinh l6n cua tréng hinh non.

DE biu thi s6 gi 1am viec cua day cot w
khi 1én day. trén mat cua thai k€ c6 gan 1 kim
chi bio.

B diéu chinh thoiké  ~

Hinh 66
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b. Cu cdu truvén chuyén dong (con buodng): c6 nhiém vu bao dam su khoi dong va dimg lai
deu dan theo chu ky cua con lac. cua t4t ca cdc co c4u tinh dm nhim tao nén dao dong khong lién
tuc. cua kim gidy qua timg nua gidy mot cho phép ching ta doc thoi gian GMT chinh xic dén +
0.5

Trén H.66. con buodng la co cdu dé cho banh rang cia binh xe rang 6 lot qua ting nua giay
mot va truyén nang luong cla dong co lén bo diéu chinh 12, khong ¢6 ma sit. bang xung dap (va
cham) nho c6 gat 8 va may xung 7 gan trén truc 11 cta bo can bing (b6 didu chinh 12).

¢.Bo diéu chinh (bo giao dong can bing 12) 12 thanh phan co ban dé tao lai qué trinh dao dong
diéu hoa (c6 chu ky khong thay déi) cta co ciu. "Bo digu chinh 12 13 lcon lic 10 xo ¢6 bo digu
chinh nhiét o, nh ¢6 dugc ciu tao bai 2 nira vong kim loai ghép vao nhau, vong trong 1a sit
Niken. vong ngoai 12 dong Latun. Ching c6 h¢ s6 dan nd khadc nhau khi nhiét d6 moi truong thay
d6i.

Ta biét rang, chu ky dao dong cua con ldc duge xdc dinh theo cong thic

T= 2n1/i
K

Trong do: - J 1a mo men qudn cua cdn bo can bang (con lic) d6i véi truc quay
- K1a m6 men dan hoi cua 10 xo hinh tru 14 trén 1 radian, né phu thuoc vao
hé s6 dan hoi N. va do dai L cua 10 xo
Momen quén tinh J phu thuoc vao khéi luong ciia bo can bang 12, cdc qua ddi trong q; va qs,
va khoang cdch tir ching dén truc quay 14. tic 1a ban kinh quén tinh cta cic d6i trong. Vdi cdu tao
nhu the, viéc git chu ky I khong doi cho dao dong cta con lic duoc thuc hién bang su thay déi.
cua bdn kinh quan tinh cua cdc d6i trong. Khi d6. duéi tdc dung cia nhiét do. vi du nhiét do tang
ién, 1at ca cac chi tiét cua bd can bang dugc no ra, trong dé c6 thanh giing 13, hau qua la cdc doi
hong q, va q» bi ddy ra xa lam tang ban kinh quén tinh cta ching. Lic nay véi cdu tao nua vong
“at Niken & trong ¢o do dan nd kém hon tdim dong Latun & ngoai, n6 lam cho cac déi trong duoc
dich lai gan tam (Jam giam bédn kinh qu4n tinh cta ching) va do d6 momen chung J khong thay
6i. Trudmg hop khi nhiét do giam xudng, thi hién tuong xay ra nguoc lai.

Chi y: DGi véi cdc thoi k€ néu hanh trinh ngay dém (nhat sai) vuot qud 4°/ ngay thi can thiét
¢6 thé diéu chinh hoat dong cua thdi ké bang cich siét nhe hoac ndi 16ng doi chiit cic qua d6i
trong phu bang cdc vit trén bo cin bing.

d/ B¢ tinh dém: Gom cic co cdu truyén dong cdc kim va mat chi béo. BO tinh dém cda thoi ké
khéc v6i cac dong ho thudng boi cdc két ciu ciia 6 truc, duge lién két bang hong ngoc (Rubi) & &
iruc, va kim cuong (Diamon) dung lam chan d€ va gid d@, 1am cho thoi ké luon duoc boi tron mot
zach ¢6 dinh.

Tat ca nhimg K¢t cau do. cong voi nhimg yéu cu cao v vat lidu va cong nghé ché tao. lam
<ho thot ke tro thanh dung vu dac biét tn cdy, va trong qud trinh st dung néu tuan tha cic quy tic
bao quan thi n6 ¢6 thé lam viéc lién tuc tir 10 dén 15 nam. v6i do chinh xéc cung cap gi¢t GMT
thuong xuyén kKhong vuot qua = | (trong khoang + 0.5" dén 1%)

Thoi han su dung cua thdi k& trong khoang sai s6 cho phép khoang 25 nam

=
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Ngoai nhilng diém dac biét néi 6 trén. nhin be ngoai thoi k& khdc véi dong ho thuong thém
mot s& diém nhu sau :

- Trén mat thei k€ c6 thang s6 phu va kim chi s0 gitr lam viéc cha day c6t sau khi da 1én hé
day cot (thudng 1a 56", d6i khi dén 7 ngay dem)

- Kim day nhay 2 an trong mot giay gip ta c6 thé “doc™ dugc bang mat, hoac nghe 15 tiéng
tich tac 2 lan trong lgiay.

1.2. Thoi k€ thach anh (dong ho thach anh):

s + mm
- L1 ]

(o] o) Goo} oee)

\ —
Hinh 67 (a, b)

La co céu dién, hoac dién co trong d6 dao dong déu c6 tinh chu ky (dao dong dieu hoa cua
ihdi k&) duoc tao nén bdi dao dong tuan hoan cta tdm thach anh khi ¢6 tdc dung cua dong diér:
chay qua.

Trén hinh H. 67a. chi rd nguyén 1y lam viéc cia dong ho thach anh. Tam thach anh 1, dudi tac
dung cta dong dién s& nd ra dong dién cyc 2 lai va ndi mach so do vdi tan s6 khong doi f = T khi
d6 trong khung dién tir 3 s& xy ra qué trinh dao dong, dao dong nay dugc khuyéch dai qua bg
khuyéch dai 4, sau d6 tan s6 lai dugc gidm xudng chd bo chia tan 5. Dong dién xoay chiéu nhar
duoc trds lai ¢6 tan s6 rat 6n dinh & dong co 6, s& lam dich chuyén cac kim trén bang chi s6. ngoai
ra thong qua hé thong xenxin thu phat n6 con duge chi bdo thém ¢ cdc mat dong ho phan anh 7.

T4m thach anh duoc dat trong hop dieu chinh nhiét do 8, con mach dién tir 3 va bo khuyéch
dai 4 duoc dat trong bo di¢u chinh nhiét d¢ chung 9. Nguon dé cung cép cho dong ho la dong 1
chiéu hoac pin.

Thoi k€ thach anh hang hai kiéu KH c6 4 mat phan anh, kim gidy phdi nhay 2 Ian trong 1s v
c6 nhat sai @ = 0,01 s. cho phép xdc dinh sai s6 thudng xuyén hon so véi thdi k€ binh thudng.
Trén thoi k& con ¢6 bo phan khir sai s6 boi 1 nit &n dac biét. do cho phép Khir dugc tich sai.

2. bong ho boong:

La dong ho chinh x4c kiéu bo i, ¢6 kim day nhay 2 [an trong 1 gidy, thudng duoc dat gic
GMT va duoc ding dé quan sit trong thién van, hoac trong mét sG quan sit hang hai khac. Dong
ho boong ¢6 thé thay thé thai k¢ trén cdc tau khong duoc trang bi thoi ké. N6 duge bao quan trong
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- 1 hop gb dac biét ¢6 2 ndp. mot nap bang kinh d€ ngan cich véi moi truong xung quanh. Dong ho
boong dugc sur dung thuan tién hon thoi ké & ché 6 thé d; chuyén né duoc. :

Thuyc t€ hién nay cic dong ho boong dugc hiéu 12 141 ci cic dong hd c6 kim gidy ma ¢ thé
dung dé quan sat cac thién thé duoc.

V6i y nghia trén dong ho boong con duoc goi la cac dong ho so sdnh (The comparing watch).

Dong ho boong it duge trang bi trén cic tau. '

3. Dong hd tdu (Navigational Watches):

La loai dong ho c6 dang treo tuomg, nhung c6 chét lugng cao, chiu duge cdc va cham va su
lic, rung thuong duge b6 tri & bubng trai, buéng VIDD, bubng may, cic cau lac bo... chia tau bién.
N6 ¢6 t6c do nho va deu, dé doc, kim gidy quét nhanh.

Pong ho tau duge ding dé chi gio tau T, tic 1 gio mi cia mui gi ma tau dang hoat dong,
hoac 1a git mii cta mii gity duge 13y theo iénh clia Thuy2n trudng. Dong hd tau dat trong bu6ng
VTD, thudng 14y theo gity GMT, va dit khoat phai c6 kim giay. .

Cac dong ho tau khong c6 cac bo phan diéu tiét nhiét do va chiu 4nh hudng cia cic yéu t6 bén
ngoai, cho nén ching phai duge theo doi thudng xuyén va chinh lai khi can thiét.

4. Ddng hd bém gidy (The stop watch):

L4 loai dong ho kiéu bo i chi c6 kim phit va kim gidy, n6 c6 thé dugc khdi dong hodc dimg
lai ngay tic khac va c6 thé doc duoc tri s6 gidy chinh xdc dén 1/10. Ngoai ta n6 con cé theém bo
phan bim dé dua kim phut va kim giay vé vi tri 00700".

Dong ho bim giay duoc ding dé tinh khoéng thdi gian ké tir khi chon thoi gian m6c GMT cho
dén thoi diém quan sit thien thé, tic 1a : To* = Te™™ + stop cha dong ho bdm gidy; hay la
khodng thoi gian tir thdi diém quan st thién thé cho dén tho diém doc s6 chi trén thoi k&,

Ngoai ra dong ho bam giay con dugc dung dé xdc dinh sai s6 cta thdi k€ va cic dong ho khac
nhau, t6c do tau... va cic muc dich khéc.

5. Cach doc thai gian ti cac ddng hd.

Khi doc thoi gian ciia mot thai diém quan sat nao do, kim giay phai duoc doc d4u tién, sau d6
dén kim phit va cu6i ciing 12 kim gi0. D¢ cdc s6 doc dong ho duoc ludn chinh xdc, ching ta phai
luon giir cho (hoac dizu chinh cho) kim gidy va kim phiit dong bo véi nhau, trinh su nghi ngo,
hoac gap phéi sai s6. Can ghi nhé rang, mot phit sai s6 cta dong hod c6 thé gay nén mot sai s6
tuong mg Ia 15 miles trong dudng vi tri thién van.

§29. SO HIEU CHINH THOI KE VA CAC SAISG CUA PONG HO.
TICH SAI, NHAT SAI

1. 88 hiéu chinh thdi ké va sai s6 cla ddng hd :

Cdc thai ké va cac dong ho néi chung thuong duogc chia thanh 12 vach trén mat chi bdo, do d6
0 nlfa ngay sau cic s6 doc phai dugc cong thém 12 gid. D6i véi cde dong ho chi gio mii, didu d6
thuc hién qua sy nhan biét sang va chitu, nhung d6i v6i thoi k& luon chi gio GMT, thi didu truc
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quan d6 1a khong thé, vi vay ching ta can phai tinh gio GMT truéc mot cich gan ding nh& dong
ho tau, ta di c6 cong thic dé tinh giowf GMT (Tg) qua gio tau (T) la:

To = T, F N&* (7-1
Tir Tg gan ding nay ta xdc dinh chi s6 gio thai k&, ky hiéu 1a T can doc.
Vi du 8.1:

Ngay 5/12, chi s6 thoi k& 1a Tn, = 9"49™22°, dong hd tau chi 07"51™ hay xdc dinh Tg
(GMT), biét N = LOE. '

Giai : Theo cong thic T =T, + Ny, ta tinh T; gin ding la,bai todn duoc gidi theo so

do doc : \WQ Iy

T, | 07's1™  (5/12)
-NE 10
T dine | 21°51™  (4/12)

Vay thi k€ can doc 1a T = 21"49™22° (4/12) thay cho chi s6 9"49™22° trén thoi ké.

- Ngoai sai s6 do céch chia mat dong ho thanh 12 gi¢ néi trén, cling nhu cdc may méce khdc, db
duge ché tao mot cdch tinh vi va chat liéu t6t dén dau, thi thoi k€ ciing khong tranh khoi nhimg sai
<§ gy ra trong qud trinh st dung, dén dén s& chi cla thdi k& s€ sai khdc v6i gio the gidi mot da:
luong goi 14 sai s& thai k& hay sai s6 dong ho néi chung duoc xdc dinh boi cong thic.

ssen = Tan - Tg (7-2)

D¢ loai trir sai s6 ndy. ngudi ta st dung dai lugng bang gid tri nhung nguoc diu vdi nd va got
1a s& hiéu chinh dong ho, hay s6 hiéu chinh thdi k& (U hay Uno tir ddy ta c6 cong thic dé tinh
U ( Um) la: .

Uk = Tg - Tx
U= Tt -Tan | (7-3)
Theo cong thic 7.3 ta c6 cdc khdi niém :

- Thoi k€ chay nhanh, néu chi s6 cta thdi k& 16n hon GMT (Tg) tic la Tk > Tg , hay la khi
Uk < 0.

- Thoi k& chay chafn néu Trx < Tg va khi d6 Urg s€ duong (U > 0)

Nhur vy trén tau va bat cit Iic ndo, néu biét duge s6 hiéu chinh thdi ké Uk va doc duge s6 chi
cta thoi k€. ta s& tinh duoe gi GMT chinh xdc, theo cong thic (7 - 4) :

Te = Tk + Ux (7-4
hay gid tau tir dong ho tau :

T, = Tan + Usn (7 -5
Vi du 8.2:



Ngay 1/04 vao lic T, = 8"55™ A = 125"30E. doc Trx= 00"50748", biét U= + 1I"11'S.
hdy xac dinh Tg - o

*

(4} 1
" Giai:- Tinhs6mii N = 9135—05 = 8E
T 08'55™ 1/4 T | 00" 50" 48
N 8 + U ™15
Te 00'55"™ 1/4 Te | 00" 51™ 445

2. Tich sai - Nhat sai:

Du6i tac dong cha di¢u kién moi trudng nhat 12 do anh hudng clia nhiét do va dp sudl, sai s8
cita thai k€ s& khong ngimg bi bién déi theo thoi gian, din dén s6 hiéu chinh cua thoi ke s& thay déi
mot cdch lien tuc. tic 1a thoi k& s& chuyén dong nhanh hay cham. Khi d6. dai luong bién thién cua
56 hiéu chinh thoi ké trong khodng théi gian nao dé dugc goi la tich sai cua thoi ké' trong khodng
thoi gian dé. '

Tich sai cta thoi k€ duoc xdc dinh 13 s& mang ddu duong khi thoi k€ chay cham (tdc 1a Un
tang), con khi thoi k€ chay nhanh (Urk gidm) thi tich sai s€ mang gia tri am.

Con tich sai ciia thoi k€ trong khodng thoi gian 1 ngay dém duoc goi 1a nhat sai va ky hi¢u la
. Vay nhat sai cua thoi k& chinh 1a su bi¢n thién cta s6 hiéu chinh thdi ké trong mot ngay dém.

Nhat sai o dugc xdc dinh theo cong thic :
Q)__IJTKZ'_IJTKI
C O AT™

O day : A T duoc tinh bang phin mudi cla ngay, ldy chinh xdc dén 0.01 ngay. Con U,
Uskz 12 cdc s6 hiéu chinh thoi k€ dugce xdc dinh tai céc thai diém ta da biét.

Vidu 8.3:

(7-6)

Ngay 11/7, vao lic Tg = 14" 00™ xdc dinh dugc U, = + 27 34°.5. Ngay 16/7, vao lic Tg =
19"00™ xac dinh duge Urg, = + 2745". Hay tinh o ?

Giai - L. TimAT® = 19" (16/7) - 4" (11-7)
= 5,21 ngay
7771 IS . :)m s =
2.Tinh g = = 2 273475 =+2°.02
5.21
o= +2

Trong thuc t&, néu dé cip dén day du cdc nguyén nhan gdy nén su thay doi cna sai s6 thoi ké,
nhu 13 : anh hudng cla su bién thién nhict do, do am, dp sudt. sy hao mon cua cdc chi tiet cua dong

-9-



co, cua cdc co cdu truyén dong, su dong dic ciia dau nhon v.v..., ching ta méi c6 thé ap dung day
du cdc bién phdp d¢ lam gidm anh hudng cia ching. Tuy nhnén trong t4t ca cdc nguyén nhan dé.
anh huono cua sy bién thién nhiét do duge xédc dinh 1a c6 tic dong 16n nhat. mic du bd dao dong
cua thot k& di duogc ché tao dudi dang dac biét, nhung van khong loai trir dugc hét cic sai s6 do né
gay nén. Gid tri nhat sai con lai cua thoi k& sau khi da duge diéu tiét, duoc x4c dinh theo cong thirc
(7 -7) duéi day:

o = 0, +o(t-1p) +B(t-1,)

+ c(t -ty) + S (t-t )2 ' T7-7)
(DO C - ——— - -
-k 200 © {

trong do: - «; 13 nhat sai & nhiét do t cin tinh

hay : N

- o 12 nh4t sai 0 nhiét d6 chuin t, = + 18°C .

- @, 12 hé s6 nhiét bac nhét 1a bac hai duge x4c dinh & trong phong thi nghiém va
cho & trong hd so ctia thdi ke, o va B thuong khong sai qué + 0,1%/ ngay dém

- Cla hé s6 sai léch cua tich sai d6i véi ty 1& thuan nhiét d6.

Ngoai anh hudng cta sy bién thién nhiét do, cic nguyén nhan khéac thuong gay nén nhitng sai
s6 khong 16n 1am, vi du :

Trong I ngay dém, o gid tri bién thién cho phép cua dp sudt la tir 30 dén 40 mmHyg, thi o bién
doi rong khodng 0.3 dén 04’ nic la & trong gidi han cho phép cia cdc dao déng ngdu nhién cuia
tich sai.

Con dusi dnh huong ciia d¢ dm, khi dg dm tang né lam cho thoi ké bi chay chdm lai, viéc xdc
dinh sai 56" cu thé rat khé khan. Trong thuc t¢ ngudi ta tim cach lam gidm dnh huong nay barg
cdch thiét ké: ddt thoi ké' trong 1 hop chong dm, va lai dat hop dé trong mét héc ddc biét trong
buong hai do.

Nhiing nguyén nhdan khdc nhu do hao mon, ro ri cua cdc bo phan, chi tiét mdy, su xdy it
truc va chdn kinh v.v..., thuc té¢'la khong thé tinh dugc ma né lam thay doi tich sai cia thoi ké mét
cach dan dan. Phuong phdp duy nhdt dé loai trir né, la chiing ta thuong xuyén kiém tra va xdc
dinh w theo ting khodng thoi gian nhdt dinh.

D6i véi thai ké di bién, nhat sai trung binh & nhimg nhiét do khdc nhau khong duge vugt qu4
+ 4°, con hiéu s6 lién ti€p clia 2 nhat sai lién tuc khong dugc vuot qua +0.5° . Khi vuot qué gidi han
dé6 ta can didu chinh lai thdi k€ (bing cich ditu chinh cic qua d6i trong phu) hoac mang di sira
chita hay thay thé.

§30. XAC PINH SO HIEU CHINH THOI KE TREN TAU

Tir nhimg 1y do trén 13 rang & trén tau nhiém vu can thi€t cla ngudi s§ quan hang hai 1a phai
luon duy tri duge gis GMT chinh x4c, tic 12 phéi luon xdc dinh dugc s6 hiéu chinh cia thoi ké mot
cach chinh xdc va lién tuc. \

Tru6e day, khi thong tin lién lac chua phat trién manh va rong khip nhu ngay nay, thi viéc xdc
dinh s6 hi¢u chinh thoi k€ doi hoi rdt cong phu va khé nhoc. Cic phuong phdp thudng dugc six
dung lic d6 1a :
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- Bang quan sat thién van déi véi cdc thién thé da biét vao hic no6 di qua kinh tuyén da duoce
xdc dinh.

- Bang su so sdnh truc tiép véi cac thoi k€ ¢ dai thién van - Nhimg thoi k€ chuén & trén bo.
- Bang céc tin hiéu thong bdo thai gian nhin bang mit & cdc bén cang.

Ngay nay. viéc xdc dinh s hiéu chinh thoi ké duoc 1ién hanh thuan lgi hon & trén tau bién nhu
su ti€n bo vuot bac cua nganh thong tin lién lac.

C6 ba phuong phdp duoc dp dung dé xdc dinh s6 hiéu chinh thoi k& dé 1a :

- Xac dinh s6 hiéu chinh thoi k€ theo tin hiéu thoi gian qua cc dai vo tuyén dién
- Xic dinh s6 hiéu chinh thoi k€ qua mot thoi ké khdc.

- Va xdc dinh s6 hiéu chinh thoi ké theo nhat sai 3 biét cia no.

. X&c dinh s6 higu chinh thdi ké bang céc fin hiéu thdi gian:

Hién nay trén thé giGi c6 nhiéu dai phat thudng xuyén phat cic tin hicu thoi gian theo nhitng
chuong trinh dinh san ma chiing ta c6 thé tim duoc tir quyén danh muc VTP, tap 5 (The Admuralty
list of Radio Signals Volume 5). M¢ danh muc nay. tir viing bién chay tau. chiing ta ¢ thé tim
duoc céc tram phat bd ¢ phét chuong trinh tin hiéu thai gian ciing v6i tén, toa do, ho hiéu. tan s6
phit, chuong trinh phdt va thoi gian phat cia né. Tir d6 ching ta ¢6 cc budc sau day dé xéc dinh
sO hiéu chinh thoj ké :

BudGe 1: Xac dinb tram phdt. thoi gian va chuong trinh lam viéc cua tram {su dung danh muc
VID tap 5)

Bude 2: Mo mdy thu. diéu chinh may thu theo an s6 phdt clia tram phat. dé thu nhan céc tin
hiéu phat cua tram phat

Bude 3: Nhén cdc tin hiéu cua thoi gian va doc cdc chi s6 thoi ké tuong tmg.
Budc 4: Tinh céc gid tri Urg. tuong tng véi mdi Ian doc Tr

Urk; =Tg; - T, (7-8)

Buoc 5 : Tinh gid tri Uk trung binh
UTK=—ZUTK (7-9)
i=]

Thuong thi ngudi ta chon n dén 3 hoac 5 lan 1a di. Cic dai phat hi¢n nay trén thé gidi, phét
ph6 bién mot trong hai chuong trinh.

- Chuong trinh I. hay con goi 1a chuong trinh "hé théng Anh".
- Chuong trinh II. hay con goi 13 chuong trinh "thé giGi mdi”.

Ngoai ra 6 M¥ va Nhat. cdc nude nay lai phét theo chuong trinh riéng cta minh, cho nén
ching con dugc goi la cdc chuong trinh My, Nhat.
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1. Chuong trinh thé gi6i mot (chuong trinh I):

Céc dai phat phat tin hiéu thoi gian trong 5™ cudi cua méi givy dd duge chon trude. Mdi phiit 1a
mot chudi tin hiéu thoi gian gom ¢6 59 tin hiéu ngan (tich) mai tin hiéu kéo dai trong 1/10° va cach
nhau 1* mot. tuong tng méi tin hiéu biéu thi 1’. vao gidy cudi cung (gidy thi 60) phdt tin hiéu dai
(ta) kéo dai 6/10".

Nhur vay ci mot chudi tin hiéu thdi gian ching ta ¢6 thé xdc dinh duoc moét s6 hiéu chinh cia
thoi ké. Diéu d6 cho phép chiung ta loai bo dugc cdi sai sO do sai s6t hay nham 1an.

Nhimg dai phdt theo chuong trinh nay, chuing ta c6 thé bat gap & Anh (dai Regbi) , & viing bién
Lién x6 cii va khu vuc Nam MJ.

2. Chuong trinh thé giéi méi (chuong trinh II):

Theo chuong trinh nay cdc tin hiéu thoi gian dugc phat theo so do sau (so d6 XNG):

Tir 57™00° d€n 57™50°  Hiéu bdo nhém tin hiéu tha I (chi Chir X
X sau 10" mot) ——e e e

T 57755° d6n S8™00°  Phat nhom tin hiéu thoi gian thdnh, 35 56 57 58" 597 00°

Tir 58™00" d&n 58™50°  Hiéu bdo nhém tin hiéu thy I1 = = = =
(chir N sau 10" mot)
Tir 58™55° dén 39™00°  Phdt nhom tin hiéu thdi gian thit 55" 56" 57" 58" 39" 007
hai ° L) 3 * » .
Tir 59™00° dén 59™50°  Hiéu bdo nhém tin hiéu thdi gian Chtr G
thi IT1 (chit G Sau 10" mot) —_— = = — e e
Tir59™55" dén 00™00"  Phdt nhom tin hiéu thoi gian thy 55" 56" 57" 58 59" 60
ba * [ 'y . . °
T 60™15" dén 00™30° 16 tin hiéu r.gdn hay
00™10 dén 00™30 21 tin hiéu ngan

Chuong trinh nay thuong bat gap & cic khu vuc bién cia Phdp, Y, Thé Nhi Ky. Viing bic -
Nam Phi. An do duong, Indonéxia, Tdy ban nha, Niu Di Lan, Bién Trung quéc, Singapore, Houg
Kong ...

3. Chuong trinh My :

Tuong tu nhu chuong trinh thé gidi 1. chuong trinh M§ phat tin hiéu thdi gian bat dau vao
phiit tha 535 cia moi gio GMT, tic 1a vao 5 phit cudi cung cia méi gid. Trong khoang thoi gian d6
< 0 mol gidy nguoi ta phdat mot tin hiéu ngan. bat dau cua tin hiéu 1a lic bat dau coa giay. con do
dai thi khong xdc dinh. Diém khic clia chuong trinh M§ véi chuong trinh | 12 : O giay thd 29 cla
moi chuoi thoi-hiéu va & mot s giay trong 107 cudi cung cua so do phat duoc chi ra & dudi dav,
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ngudi ta bo qua khong phét tin hi¢u vach nhu di n6i - thém vao d6 & gidy cudi cung clia gidy, ngun
ta phit mot vach dai trong 1" d¢ bio thi diém bt dau cua gid tiép theo (0700,

Chuemg trinh M§ duoc phit @ ciie dii b bhién cia nude M® nhu New York, Francisco .. v
cac dai Honolulu vov...

4. Chuong trinh Nhat:

Hay con goi la chuong trinh NDB theo cic chi¥ cdi hi¢u bdo cic nhom tin hi¢u thé gian tuomg
tmg. né ciing twong 1 nhu chuong trinh th¢ gidi mdi. nhung cic tin hicu thoi gian duac phdt vao 3
phit dau tién cia gio GMT duoc chon. So 46 phat cua dai nhu sau:

Tir 00™05" dén 0015 Phdt tin hi¢u dai 10°
Tir 00™30" dén 00™55° Hiéu bdo tin hiéu thoi gian Chi N

thiel (Chﬁ N) — — —®
Tir 01™ 00" dén 01"01° Phat tin hicu thoi gian thi nhat -
Tiz01™ 30" dén 01755 Hiéu bdo tin hiéu thdi gian Che D

tha I (chir D) Cee 88  mmee
Tir 2™00" dén 02"01° Phdt tin hiéu thoi gian thi hai -
Tir 02™30" dén 02™55 Hiéu béo tin hiéu thoi gian Chr B

thlj'III (ChﬁB) e ee .. eee 8 ®®
Tir 03"00" dén 03"01" Phat tin hiéu thdi gian thi ba =
Ti: 03™05" dén 03™15° Mot tin hiéu dai néu chuong trinh phat ding

Mot s6 tin hiéu ngan néu khong dung
Chuong trinh nay dugc ghe rét 1o & ving bién Vién Dong va bién Nhat Ban.

Cic dai 1am nhiém vu phat cdc tin hiéu thoi gian néi trén, trude hic phat chuong trinh cua
minh deu phat cdc tin hiéu goi clia minh (ho hiéu tram) va céc tin hiéu 13y tan so.

Do chinh xac cua thoi gian nhan duge tir cc dai phdt nay dam bao cho cong ldC phuc vu Sic
tram quan sat thién van 0 trén bo va cac muc dich khic, cho nén gio GMT nhan duoc ¢C do chinh
xac dén 0,017 + 0.001".

Ngoai ra trén th¢ gigi c6 mot s6 nudce phat cdc tin hiéu thoi gian qua cac dai phat thanh dan
dung v6i do chinh xdc dén 0.1°. dam bao cho cdc muc dich hang hai.

Dé nhan cdc tin hi¢u thoi gian, trén tau sir dung mot trong ba phuong phap sau :
a: Nhan truc tiép tir loa gin & phong hai do, va doc dong thdi chi s6 thdi k¢ tren thoi ke

b : Nhan qua dong ho boong. néu trén tau khong c6 loa gin & buong hai do. thi 12 ¢6 thé dung
dong ho so sdnh, mang dén phong VTD nhin truc 1iép tin hiéu, sau dé so sanh no vai thai Ke.



¢. Str dung dong ho bam gidy: dén phong VTR khi nghe tin hiéu thoi gian ta khoi dong dong
ho bam gidy, sau d6 dén budng hai do va doc chi s thoi ké va stop dong ho bam gidy, tinh:

Uk = Te+ n - T (8- 10)
n 1a chi so hoat dong cua dong ho bam gidy .

Thong thudng, trén tau viéc xdc dinh Ur duoc thuc hién bdi Thuyén pho phu trach budng hai
do va sT quan VTR va duoc ghi chi tiét vao nhat ky thoi k&', theo mau dudi day:

Ngay thang | Bhi phat T, GMT T Urk 0] Chir ky

Il. Xac dinh s6 hiéu chinh thdi ké bang mét thdi ké khac:

Trudng hop trén tau c6 mot thai k€ chinh xdc. hoac truong hop khong nhan dugc tin hiéu cta
dai phat nhung c6 thé so sdnh v6i thoi ké ¢6 s& hiéu chinh chinh xdc clia tau ban, thi ta c6 thé xdc
dinh so hiéu chinh thoi k€ cua thoi k€ chua biét véi thoi k& chinh xdc da biét. Khi d6 Uk cin xic
dinh duoc tinh theo cong thuc dudi day :

Uk = (T + U ) - T (7-10)
Né&u can thiet su dung dong ho bam day thi : ‘
U = (T + Una + 0) - Trx (7-12)

lIl. Xac dinh sé hiéu chinh thdi ké theo nhét sai :

Néu ta da cd so hiéu chinh thai k&€ chinh xdc tai mot diém trudc do. va nhat sai cla thoi ké
duoc xdc dinh theo cong thirc chinh xdc, thi ta 6 thé tinh duoc s6 hicu chinh thoi ké tai thoi di¢m
quan sét cin tim theo cong thic sau :

Ui = Una + o AT™ C(7-13)
Vidu:
Ngdy 13/09 vio lic Te = 14" xic dinh duge Upg = - 17575, bict @ = -2"4 hiy tic dinh
Urxa tai thoi diém quan sit co T = 06" ngay 14/09.

Giai :
I.Tinh: AT™ = 6" +24" - 14 = 16"

= 06T
2 Tinh: U = = - -1"877° + -2 < 067"

N A

= NERURE
Fraion Upe = - 1"S9




§31. SUDUNG, BAO QUAN THOI KE VA CAC RONG HO KHAC TREN TAU

. SU dung va bdo quan thdi ké :

Thoi ke nhu chiing ta da néi 1a dung cu chi thoi gian (gio GMT) chinh xdc nhat & trén tau no
duoc coi nhu 12 nguoi gilt gin thoi gian chuén chinh xdc & ten tau, do d6 cong tic bao quan su
dung thoi ké phai dugc dic biét coi trong va phai luon tuan thi cdc quy tdc si dung ching, nhat ia
vGi cdc thoi ké co khi . .

1. Bao quan thoi ké :

Dé trinh anh hudng cua nhiét do, 4p suat moi truong, do dm, sv rung lic ... 1én thoi ké lam
cho thoi ké hoat dong khong déu, trén tau thoi k& dugc treo trong mot hop g8, ¢6 cdc tham len gl
nhi¢t va vat liéu chdng dm bdi mot vong cic dang. Hop dung thoi k€ duge day boi mot nap hop ¢o
2 16p kinh. Binh thudng chiing ta ¢6 thé quan sat mat s6 cua thoi k& thong gua ndp kinh bao vé thu
hai cta hop. Toan bo hép dung thoi ké& nay lai duge dat trong mot hée dic biét & ban hii do va
khong bao gi0 14y ra. trir nhitmg trudng hop dic biét can sira chita, hoac khi tau Ién da... Vo ngoai
cua hop thoi k& ghép chat véi hdc cia ban hai do va dugc bao boc thém 1 tham len nita.

Vi tri dat thi k€ trén tau (& ban hai db) phai duoe chon & nhiing noi khong ¢6 éng hoi, ong
nudc. tr truong va dién tir trudng mach. it bi rung lic va xa cic vit dé rung lac. )

Dé dim béo cho thoi ké hoat dong t6t ngoai cdc diéu kién trén cin 1am sao d€ ludn gilt duoc
nhiét d¢ & noi dat thoi ké vao khoang + 18°C 13 t6t nhat.

2. Lén day va diéu chinh thoi ké

Déi v6i théi k€ co khi, viec len day duoc tién hanh déu dan hang ngay, hoic 2 ngiy mot Ian
hay mot tuin mot [in, wy theo timg loai thoi ké va dugc tién hanh boi s§ quan phu trich (Pho 2).
Ngoai ra khi thdi ké ngimg hoat dong hoac mdi dua tir Xudng veé ... cling phai lén giay. Dé len gidy
thoi k€ ta mo nap kinh ciia hop ra, dung tay trdi nhe nhang 1at nguoc thoi k€ lén, tay phai ding chia
khoa tra vao 16 trén ndp hop. dich chuyén nguoc chuyéu quay mot doan cho dén khi dua duoc chia
khoa ién gidy vao truc lén gidy thoi ké. Quay chia khéa mot cdch nhe nhang va chAm rii theo
chieu nguoc chigu quay véi kim dong ho tir 7.5 dén 8 nia vong quay (d6i véi loai thoi k€ len giay
hang ngay) hoac theo s6 vong ghi trong hudng din cua thoi ké d6i véi cdc loai 2. hodc 7 ngayv lén
gidy 1 [an.

Luu y : Khong nén Ién hét giay c6t vi dé 1am cho day xich bi dut roi khoi tréng.

- M&i mot nira vong lén diy tuong mg vGi ba gid hoat dong cua thai k&, do d6 ta ¢6 thé dém
timg nua vong va tinh todn cho timg loai thai k& mot khi khong 6 catalog.

- D¢ cho thi k& hoat dong deu, nhat thiét phai giff cho s6 vong I8n gidy hang ngay ciia thoi k&
luda 1a nhu nhau, - - o

Truong hop thoi k& mdi [inh ve, sau khj lén ddy ncu thoi k¢ khong chay ta phai tién hanh khoi
dong thdi k&, Dang tay trdi gi chat thai k&, tay phii <ouy din mat thoi &€ agwe chidu kim dong
ho cho dén lie 1ay duoc nidp kinh tren mat ra. Nang nhc mat troi k¢ [én khoi vo va 1y cic nem ban
ding dé chen bo dao dong thai ke ra. roi Kip thoi ke Lai, dong chot him cta vong cic dang, ding
has tay nang thai ke 1én va xoay mach ve hai phia trong mdt phang chin trdi cho dén lic thoi ké
chay (nghe tiéng tich tac ro rang).

-15-



Khi ma: dua hoat dong tro lai. hoac vi mot 1¥ do nao do. cic kim cua thei ké chi Khong dong
bo vén nhau. thi ta co thé chinh kim gie va kim phut dong bo vai nhau. con kim giay thi tuyet dog
khong duac phép ditu chinh.

I van thén ke thach anh. phai co nhat ky theo don. trong 36 ghi‘rh ngay thang thay pin. tha
han s dung viv ngidy can thay pin mai. Khi thay pin phi chu ) cue cua pin cin i dung so e vi
Knong nén keo dai thon gian thay. : - -

3. Van chuyén thai ké ’

Khong nén di chuyén thoi k€ khi khong can thiét. Trutmg hop can thict phai di chuyen thi can
lau y. v

- Khi di chuyén ¢ cu ly gan thi chi cin dong ch6t ham cia vong cdc dang lai. ddy nép hop 1a
duoc.

- O cu ly xa khi can dua vé Xuong d¢ sua chira hoac chuyén tau v.v... ta can dung ném ban
kich thuéc (9 + 10™) x 4™ x 1.2™. chén bo phan dao dong ciia théi k€ lai. Sau do dong chat -
ham vong cdc dang roi méi di chuyén. '

4. Cac hu hong cua thoi ké: . L . ;

Trudng hop thoi ké bi hu hong, nghe tiéng nhay khong dugc rd hoac nhat sai bién déi qué gidi
han cho phép (vuot qué + 4s) thi ta phai mang thoi ké dén xuong d€ sira chita. DU thé nao di chang
nira ciing khong dugc tir stra chita trén tau.

Il. Theo dbi va bdo quan cdc déng hd khdac trén tau:

S
S

Viéc phuc vu theo doi va bao quan thoi ké néi riéng va cac dong ho néi chung trén tau duoc
glao cho s§ quan phu trich hang hai hay con goi s¥ quan phu trich buong 1di. O Viét Nam 1a
Thuyén ph6 2, con mot s6 nuéc khac 1a Thuyen ph6 3. Nhiém vu ciia sT quan phu trich 13 phaj
thuong xuyeén theo ddi su lam viéc ding ddn va lién tuc cia cic loai dong ho duoc trang bi & t41 ca
céc budng trén tau, nhimg noi cong cong va nhimg noi ¢6 treo chiing .

Tét ca cdc dong ho trén tau phai duge chi theo gidr tau véi do chinh xdc dén + 1™ & mot $G
noi nhv butng 14i, buong mdy dén +15° . Pong ho tau & buong VTDchi gits GMT véi do chinh céac
tir 5° dén 20™ _

. Doi v6i thai ke, hang ngay ciing v6i si quan VTDxdc dinh s6 hiéu chinh cia n6 theo tin hicu
thoi gian va theo doi nhat sai cia no.

Khi tau di qua nhitng dudng ranh gidi clia mii gio phai ti€n banh doi gio cho tdt ca cdc dong
ho tau sau khi di bdo cdo va duoc Thuyén truong cho phép. dong thoi phai thong bio cho toan tiu
biét bang s6 lénh.



Chuong 8

LICH THIEN VAN HANG HAI
$32. KHAI NIEM VE LICH THIEN VAN - LICH THIEN VAN HANG HAI

I. Khai niém vé lich thién van: i

3 §10 va §14, khi nghién cifu su thay déi toa dd ctia cc thién thé trong chuyén dong nhin thay
hang nam va hang ngay cta ching, chiing ta d3 c6 két luan: cdc toa do cta tat ca cic thién thé deu
thay ddi theo thoi gian. Mat khdc, theo ly thuyét luong gidc cfu, dé gidi cdc bai todn thién van
chiing ta cn bi€t trude cdc toa d¢ cla cic thién thé vao thoi diém duge chon dé tién hanh quan sat.
Do vay, véi muc dich giam nhe khai luong tinh todn cho ngudi quan sdt tai thoi diém tién hanh quan
sdt, trén co 3 cdc cong thic co hoc thién thé, ngudi ta tinh sin cdc yéu 1§ xich vi 8, géc gidy i va
Xich kinh o cua ching & cdc thoi gian dinh truée, hodc cho ca khoang thoi gian dinh trude, va lap
thanh bang goi 1a Lich ihién van. Vdy: Lich thién vdn la mot tai liéu tinh todn sdn cdc yéu t6 cia toa
do xich dao cua thién thé & nhiing thoi diém duoc chon.

Hién nay cing véi su phdt trién ctia cong nghé tin hoc, chiing ta ¢on c6 thé tinh truc tiép toa do
xich dao clia cdc thién thé trén mdy tinh cam tay, mdy PC ... theo céc cong thic duge néu & §37
trong chuong nay, hodc c6 thé cai LTV cta tham chi hang tram nam vao phan mém dé sir dung.

Tuy nhién trén cdc mdy tinh khong tinh duoc tat ca cdc sS liéu da biét, vi thé biang phuong phép
co ban, cdc lich thién van con duoc 14y tir cic lich nién gidm. Do d6 tai liéu lich thién vin vin duoc
dung phd bién hién nay. O cdc nude phat trién, Lich thién van dugc xudt ban hang nam, va goi la
Lich thién van hang nam, hoac hang thap ky, thé ky goi Ia lich nién gidm. C6 ba loai lich tinh sin
toa d xich dao ctia cic thién the tai cdc thdi diém cho trudc, tiy theo yéu ciu va muc dich st dung
cua no la:

- Lich thién van hang uam: Ding cho cdc dai quan sit thién van, cdc cong téc thién van tric dia,
cdc cong viéc nghién ciru khoa hoc... v6i do chinh xdc ciia cic s6 liéu cho trong bang dén 0,01" theo
doi s6 1a thoi gian lich, do vién han 1am khoa hoc Nga, United States Naval Observaytory (My)
Royal Greenwich Observaytory (Anh)... sin xudt. -

- Lich thién van hang hai (The Nautical Almanac) ding cho nhimg ngudi di bién, véi do chinh
xdc cua cdc s6 lieu cho trong bang dén + 0,1', va duoc hau nhu tat ci cdc nude c6 doi tau bién phat
trién, xuat ban hang nam.

- Lich thién van Hang khong (The Air Almanac) dung cho nganh hang khong véi do chinh xdc
dén 1", d L

Ngoai cdc lich hang nam chinh thic, ¢ cic_nude ngudi ta_con xudt ban cdc lich thién van phd
thong (dai ching) dung cho cic trudmg hoc va nhimg ngudi yéu thich thién van, vaéi do chinh xdc
ciing dén 0.1 hay 1", nhung qua nhimg khodng thot gian-Ion hon. Noi dung cla chiing ngoai phan
lich con thém cic muc phd thong v tdng quit theo thién vin va lich sir cic sao.

2. Lich thién van Hang hai:

La fich thién van hang nam xudt hin rieng cho nhimg ngudi di bién va duoe goi ta Lich thién van
(LTV) hing hai. LTV hang hai duoc xudt bin rong rdi trén nhidu nude, ma trong d6 noi dung clia tat
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ca ching ¢ nhimg phan chi yéu va cu tao cia lich thien van d®u gan nhy nhau. di€m khédc nhau
gita ching 1a & mot s6 6 licu. Cic LTV hang hai n6i chung deu cung cip cho ching ta cic gid iri
goc pity the gidi (GIIA - ). xich vi (Declination - §), xich kinh - o hoac xich kinh nghich
(SHA - 1), cia cdc thién thé sdng nhat trong h¢ mat trdi, diém xuan phan y, va cua cic ngoi sao hing
hai. cing véi d0 sdng cia ching... theo timg gi GMT mov, v cic phan noi suy cia ching.

Ngcai LTV hang hai chini: hang nam, mot s6 nudc con xuat bin cic cubn s6 tay hang nam. mx
trong d6 ¢6 cdc phan lich sao duge lay 1 hich chinh hang nam, nhung ngoai cic phin d6 ra con co
thém cic phan: Thiy trieu. s6 tay hoa ticu, cic ditu luat, cdc bang tinh todn dung cho thuc hanh di
bién, va nhimg phin khic... dung chung cho ngudi di bién. Vi du: Cubn s6 tay ph6 théng cho ngudi
di bién 12 "Brown's Nautical Almanac”, hay so luoc hon Ia cubn "Reed's Nautical Almanac" va v.v...

Trong LTV hang hai va phan lich sao clia cic cudn s6 tay hang hai déu bao gom 2 phan chinh la:

a. Phan bang chinh: bao gom cic trang hang ngay. ma & trong d6 nr cdc d6i s6 1y ngay thang va
cic gi®' GMT chén. ngudi ta cho ra cdc gia tri: Gio sao (GHAy hay Sg), g6c gior (1 hay GHA)), xich
Vi (8 hay Declination) cia mat 1rdi (®). cic hanh tinh hang hai (Venus. Mars. Jupiter. Saturn) va
mat trang ({). Do6ng thoi ciing cho gio moc lan coa Mat troi, Mat trang, gioy hoang hén, binh minh

- dan dung, hang hai (Twilight in Nautical or Civil)... theo ngay thing va vi do ngudi quan sat...

Ngoai ra & trong phan bang chinh nay ngudi ta con cung c4p cho chung ta cic s6 liéu can thiét
 khic nhu la: gio qua kinh tuyén (Mer.Pass) cha diém xuan phan Y, ¢dc s6 hi€u chinh v, d (qua si A,
“qua si hiéu s6 A, s6 hi¢u chinh § & trong LTV Nga va Viét nam) cita cdc hanh tinh, Mat tr&i va Mat

trang; gi¢ qua kinh tuyén (Mer.Pass) va xich kinh nghich S.H.A ciia 4 hanh tinh hang hai, ban kinh
nhin thdy (5.D) cia Mat troi, Mat trang, thoi sai va gid qua kinh tuyén ciia Mat troi, gid qua kinh
tuyén thuong va ha (Mer. Pass on Upper or Lower) ciia Mat trang, pha va tuéi trang. Véi lich Anh,
My trong timg trang hang ngay con cho xich kinh nghich (S.H.A) va xich vi (Declination) cua cic
ngoi sao c6 thé quan sit dugc vao nhimg ngly do.

Phan chinh cia lich bao gom phan i6n cia cuén LTV, né con c6 tén g0 khdc la cdc trang hing

ngay. Cdc trang hang ngay cho lién ti€p cac dai luong néi trén cia thien thé qua timg gio chin GMT

-8, va cho 3 ngay lién 1iép nhau.[Cic gid tri géc gid, xich vi ciia thién thé cho trong LTV theo d6i
s6 Ia nhimg phin 1é ciia gio (phut, gidy thdi gian), v zid trj cic s6 noi suy duge cho & bang n6i suy
co ban, tim duoc & sau phan bang chinh cia lich (Increments and corrections).t\

. Cac bang phu:

Ngoai phan trang hang ngay va bang néi suy co ban duoc néi & wén ra. hau het trong cac cudn
LTV hang hai déu c6 c4c bang phu sau:

- Bang Sao (Stars) cho céc gi trj SHA (1) va Declination (8) cia cdc ngéi sao hang hai theo tén
g(_)i‘ky hiéu va s6 thi tr clia ching, cng véi c4p sao nhin thay:

- Bang tinh d6 cao va phuong Vi clia sao Bic ddu theo gidr sao dia phuong LHA cia diém xuan
phan va ngay thiang quan s4t.
- Bang noi suy ctia gi¢r moc lan, binh minh, hoang hon, gi¥r qua kinh tuyér.... theo kinh vi do.

- Tinh hinh nhin th4y cta cdc hanh tinh (Planetary information) trong nam.

Céc ban do nhan dang sao, lich nam, tinh hinh nhat nguyét thuc trong nam...
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Thém vao d6 dé phuc vu cho cdc muc dich khéc trong bai tqdn thién van. tat ci cic LTV ¢on ¢o
thém cdc bdng hiéu chinh do cao thién thé quan sit duoc trén bién, bang ddi do. arc ra gio phuit
gidy...

3. TINH GOC GIO VA XICH VI CUA CAC THIEN THE
TU LICH THIEN VAN HANG HAI

i. Tinh gid sao (géc gid cla diém xuan phan y)

B tinh géc gid cha di€ém xuan phan néi riéng, va cic yéu t6 trong hé toa do xich dao cua cic
thién thé néi chung theo dai luong thoi gian, ngu’m ta sir dung mdi lién hé gilta ching thong qua
cong thuc co ban cua thdi gian:

S=t+a
Viét lai cong thic nay theo kinh tuyén Greenwich va cho mat trdi trung binh ® ta ¢é:
So=16'=16° + ag” (8-1
Mat khic:  16°=To+ 12" |
do d6 ta c6 thé viét:
| to'=To+ 12"+ o® . (8 -2)

Theo cong thide (8 -2) qua Tg (GMT) timg gi® mot ngudi ta tinh cdc gid tri tg's (goc gids ‘bang) ¢ -
bang chinh. Con cic gid tri A tg' duge tinh theo cdc s6 gia cha ATG, dua theo cOng thic dudi day. wr
viee vi phan phuong trinh (8 -2) theo d6i s6 12 thoi gian T, véi luu y ldy gid tri Aa® trong 60" ta thu 1
dugce:

D
/:\(GY =A T‘(;m's + ATC’;'”J
0 day: Aa® 1a su bién thién cia o® trong mot gity va bang 2'46.
nay: Alg' =A™ + Mtcm" ' (8-3)
Aa ® ) e aae e :
Trong do: = —g(-)— = 0,0027379 duoc goi la hé s§ chuyén d0i cua giv trung binh (1) sang

giiy sao (S). hay la lugng hiéu chinh cia gid sao (S) trong khodng thdi gian At,™
Ate” hay AS 1a 56 hiéu chinh ciiz goc gidr the gidi cia diém y hay gids sao.
Theo cong thue (8 - 3) ngudi ta iap bang ndi suy cu bin \Imrumm) theo do ng,um ta tinh cho L

cac mid ot v ¥ qua timz 2y mét cha GMT, vin cae d81 8 Ai‘g, cho ting trang va At«, theo cot doc
cua trang.



: '-Tdng hop lai ta c6 cong thic cu6i cing 8¢ tinh gidy sao 1a:
t; =1, + Mg (8-4)
vic€ 1=t +A A, (8-5)
Phép tinh theo cong thic (8 - 5, irong hang bii duoe tién hanti-theo 5o o doc, nhu trén vi ¢ PR
dudi day: '
Vi du: Ngay 5/5/94. Iic T, = 05°35", Ay = 103"50".2E doc Trx = 10"52™47", biét U = +28". Tim
}‘l..’ (LHAY). w?;: o

T 05"35" (5/5) | Tw c 10052747
Ny | 7 | U *CE +28°
GMTgdndang | Te 22°35" 4/5) | Te GMT | 22'53™15° (4/5)
T béng hang ngay. theo. TS =22 To GHATy | 192°35:4
‘ - ats . |inc. 13°23.9
T bdng ndi suy ATg = 5371 -
' e GHA” | 205°57'3
2Ew ar 103°50'.2 (E)
oE il LHAT 309°47'.5 (W)

2. Tinh géc gid vé xich vi clia cdc ngbi sao:
" Theo cong thic co bin ciathdi gian
tyl_ = SL = t*L; a*
ta co: t% =S -a* =1t - a*, cong thic nay s€ khong thay ddi gid tri néu ta thém bét vao
né mot dai luong 360°, tic 12 ta c6 thé viét lai duoc n6 dudi dang sau:

U=+ 360" - o*
hay: R =t +T* (8-6)
Thay (8 - 6) vao (8 - 5)1a c6 cong thic aé tinh t*_la:
t* =tgp+ Atg +g’§t& 8-7

Trong cong thic (8 - 7) cic gid tri 1g va AU dugc 14y tif trang hang ngay va bang noi suy co ban,
con*t* (S.H.A) va 8* (Declination) dugc 14y 1l bang Sao (Stars).

Bai todn giai phuong trinh (8 - 7) dugc tién hanh theo so d6 doc & vi du dudi day:
Vidu: Ngay 5/5/1994, hic T, = 19752™ 2 = 9547 .0W. quan sat sao Deneb. doc:

Trx = 01"50™38", biét Urx = + 1"48". Tinh 1, va § cha Deneb.
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