~ Chuong 10
SEXTANT HANG HAI

Khi gidi bai toin thién van va mot s6 bai todn dia van trén bién, dé xdc dinh vi tri tau,ching ta
can phai do géc gilra cic muc tiéu (géc kep ngang, kep dimg...), géc gita cic thién thé véi dudng
chan trdi (d0 cao h cia thién thé). Do dic diém cda con tau ludn di dong va khong én dinh (luon
bi lac va chao dio), cho nén khong thé sit dung cdc thiét bi do géc & trén bd duoc, ma phéi la
mdy do goc gon nhe, co thé cam tay va ding tay ngudi quan sdt 1am gid d&. Xudt phat tir yéu cau
d6, o th€ ky thir XVIII, ngudi ta da thi€t k& 1en 1 dung cu do géc trén tau va goi 12 sextant. Cho
dén nay sextant vin la mot dung cu quan sdt truyén th6ng khong thé thi€u duoc trén mdi con tau
di bién xa. Ngoii sextant cdm tay ra, & mot s6 nuéc ngudi ta con ché tao sextan c6 chan trdi nhan
tao, mady tich phan NAC, NMC ciia Nga, Radiosextan...

§41 NGUYEN LY CAU TAO CUA SEXTANT
1. Nguyén ly cdu tao cua sextant:

Sextant lam viéc theo nguyén ly ctia so dd quang hoc, duge cdu tao trén co sd do goc kep cla
2 muc tiéu bang cach do goc giita 2 tia sdng di tir muc tiéu dén mat ngudi quan sat nhu sau:

Gia str ¢6 2 muc tiéu H nidm ngang va thién thé C & xa vo cuc. Cic tia sing CO (tir thién thé
C) va HO tir muc tiéu nam ngang H di t6i mat ngudi quan sét tao v6i nhau thanh géc 8 & tam O
(noi dat mat ngudi quan sdt). Bay
gi0 néu trén duong di tdi cia tia C
sang HO ta dat mot guong nho A
c6 mot nira trong sudt dé cho tia
sang HO c6 thé di thang vao mit
ngudi quan sat. Con trén dudng di
t6i cua tia CO ta dat mot phuong
I6n B phan xa toan phin, co thé
xoay dugc quanh truc cua nd. Y —e
(Cic phuong A va B phai duoc dit
sao cho vuong goc véi mat phang
chira 8. va mit phing phéan chiéu
cua chung hudng véi nhau va vao
phia trong cua dung cu). Diéu
chinh vi tri cta guong B quanh \
truc clia no (vuong goc vai mat \
phing hinh v@&) sao cho tia phin E
xa di tr muc ticu C trung vai la ‘Hinh 85
sing di thing tdi tir muc ticu H ¢
trong ong hinh cua ngud guan sat (tue L ta ticn hanh lam tring anh cta muc ticu C vdi muce ticy
nhin thay true ucp H) khi do goc kep boi gitta hai mat phing guong sé cho ta gid tri = 1/2 goc
kep gita 2 muc ticu,

P,
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That vay: Goi o 1a géc kep giita 2 mat phang guong A va B. Xét 2 tam glic AABO va AAB]
theo dinh iy tong cdc géc trong cla tam gidc bang goc ngoai khong ké véi no ta cé:
T AABO: 2a=2B + 5

hay 0=Q2a-2p)* c
TXAABE: a=8+0
hay o=(a-p) **
So sdnh * va ** 13 rit ra :
d=2w

1
w ==9 (10-1)
2

(Goc gitra hai guong bing mot
nla géc can do).

Nhu vay tir trén ta thdy néu ta
thay déi vi tri cia guong B theo vi
tri cua cdc thién thé C*, C "... thi
ta s€ thu duge cdc gid trj clia géc
do bang cich nhan doi géc kep
gita 2 guong. Trong thuc 1& trén
vanh chia do cua sextant, d€ don
gian, nguoi ta di tryc tiép thuc
hién phép nhan déi roi. cho nén
cdc gid tri cia s6 doc thu duge
rén vanh chia do la gid tri goc Hink 86
thue cin do. '

Trén vanh chia do coa sextant
cde gid tri duge vach theo do nguyén. Trong cdc vach do c6 mot vach khong (0°) cua vanh chia
do. Tr vach (0°) vé phia trdi ¢6 cic gia tri tr 0° dén 120" (doi khi ¢0 loai sextant dén 140" con
vé phia bén phai ¢6 5 vach chia do biéu thi s6 do tir 355° dén 360"

+ Trén vanh chia do, vi tri khong
(0°) duge vach o diém vj tri sao cho .
dudng ndi tam cua guong B v6i vach
0" song song véi mat phing cia
guong A (guong ¢4 dinh). Khi dé
trén hinh vé ta dé dang thay dugc
cung 0"V s& = géc © (UO° = w). .

Bay git ching ta nghién ciru mot
s0 vi trf dic biét ¢ta phuong 16n B
khi quan sat cac muc tiéu khéc nhau,
. dé tr d6 xay dung nguyén Iy cua
vanh chia do.

A 4

Hinh.87

2. Quan sat mét vat & xa vé cung: ,
Khi quan sat I vat g xa vo cung thi cdc tia sang di tir n6 t6i cic guong A va B ta coi nhu song
song voi nhau. Khidéta ¢6 £ 1 = 22 (s0 le trong) hav:
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180° - 20 = 180° - 23
a=3

T 12 gwong nhd A va guong I6n B song song v6i nhau. Trong truong hop nay theo ly
thuyél ta thay ddng ra vi tri clia guong B s€ trang v6i vach khong (0°). nhung trong thuc t€ do
trong sextant co sai s6 (c6 thé 1a do san xudt, do trong qua trinh sir dung guong A thay doi) nén
guong B s& khong nim & vach khong ma nam & mot vi tri Mo nao d6 trén vanh chia d6. Ngoai ra
du6i tac dung ciia su thay d6i nhiet 46 va d6 4m moi truong ciing lam cho Mg # 0°. Do vay ma
trude lic quan sat ta cin xdc dinh lai vi tri M.

3. Quan sat muc tiéu 6 goc gi6i han cho phép.

Hinh 88 Hinh 89

Khi tia sang di t6i guong 16n B khong phan xa ma truot qua n6 di t6i guong A, phan xa vao
mat ngudi quan sat, thi ta c6 goc = 0° (g6c phan xa = 0), do d6 tir phuong trinh (10 -1) ta rit
ra:

Omax = O _ (10-2)
. Omx =20

T biéu thitc (10 - 2) ta thdy rang : goc do gi6i han cho phép cua sextant phu thuoc vao goc
phan xa I6n nhat cia guong nho A (néi cich khic la phu thudc vao vi tri cua guong A). O nhimg
sextant hién dai thi o =70°+ 75" =>  8max = 150°. Nhung thudng thi Smax = 120° + 140°.

Trong c4u tao cia sextant dé du xich khong lam can trd vi tri cia guong B, dén gid tri
©uay » NZUOI ta dat guong 1on B léch véi truc doc cua du xich 1 goc nao d6 (h.89), va khi d6 vach
0° trén vanh chia 6 s& dich sang bén phai 1géc tuong ing nhu vay.

4. Quan sat muc tiéu 6 gan:

Khi quan sat mot muc tiéu & gan thi cic tia sang di tir nd t6i cdc guong A va B s& khong song
song v6i nhau ma tao thanh mot géc v duge goi 1a goc thi sai muc tieu, n6 chinh 1a sai s0 ta gap
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phai khi do. Ban chal cia n6 1a gdc nhin tir 1 vat o gan 6i 2 guong A va B. néu Ava B cang xa
nhau hoic khoang cach HD ~ HA cang ngan thi y cang 16n.

Tren hinh vé H91 xét A HAB va AEAB ta c¢:

AAEB: B=o+o =0 =H-aF

AHAB: 2B=20+y => y=2(B-a)**

So sanh * va ** 1a dé dang thay:

y=20" (10-3)

Nhu vay khi quan sdt mot vat & gan nguyén ly
cua sextan van dugc gilt nguyén. Nhung su so sinh

hai biéu thic (10 -1) va (10 - 3) s& cho ta thay ¥
rang goc do sé ¢ gia tri am.

: \ \%
!

Trén hinh H91: @' = U0" = © , v nam vé-phia \
phai cia vach 0”, ngugc huéng véi cung 0'v= o &
cac muc trén. Trén vanh chia do cua sextant, vé
phia phai cta vach 0" dugc vach khoang 5" (tir Hinh 90
360" + 355"), goc 16n hon khong can thiét - ta
chimg minh diéu d6 nhu sau:

TuBha BD L HO. Xét AABDtacé:

BD = AB.. sin(180° - 2a)).
O céc sextant hién dai thi:
AB = 10cm, a = 75" nén BD = 5cm

BD 5" ;
Xét AHBD ta céitgy = — = H

HD HD _
Voiy = 5n ta ¢6 : HD ~57cm. Hinh 91

Trong thuc té thi khoang cdch nay ta hau nhu khong gap khi str dung sextant.
5. Quy cac goc vé tém cua guong I6n.

Khi tién hanh do géc bing sextant ta thay cdc géc do hinh nhu khong thé so sdnh dugc véi
nhau vi ching khong c6 cing chung mot dinh, ma dinh ciia ching s& xé dich trén dudng thang
ndi guong nho A va truc 6ng kinh ngudi quan sat.

D¢ dua céc goc do duoc vé ciing mot tam (& thm guong B) cho tién viéc so sanh. tif hinh veé {a thay
duoc ta can phai cong vao cac goc do mot dai luong bang gid tri ca goc y. (Trong tritong hop nay goc
y duoc goi 1a goc qui din). O trén ta di thdy goc y phu thuoe vao khoang cach HD ~ HA Néu HA
giam thi y s& tang va nguoc lai. Ngudi ta qui ude cho phép bo qua gée y néuy =~ 0L

cm

Tu cong thuc: 1gy =

thay y = 0 'l vao ta co:
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=cm

d
1g(0".1)=0"larcl' =

HD
;cm
HD =— ~ 1.72km =~ 1 hdi ¥
0'l.arc

Vay: Khi muc tieu § cdch xa trén 1 hai ly thi ta ¢6 thé bo qua gée quy dén.

§42 SO HIEU CHINH VI TRI KHONG, SO HIEU CHINH
VACH CHUAN, CAU TAO CUA SEXTANT

1. $& hiéu chinh cta vi i khéng (zero - point correction):

Nhu trén ta da biét s6 khong (0% trén
vanh chia do va vi tri khong (M) trén dé sé
khdc nhau. Do d6 ma trong méi s6 do cua
g6c¢ khi doc trén vanh chia do ta can phai
chinh ly mot dai luong bang tri s6 cung U
0°M,=|A| (Hinh93).

Khodng cich cung U 0°M, dugc goi 1a
sai s vi tri khéng, con A duoc goi la s6
hiéu chinh vi tri khong.

S6 hiéu chinh A cling nhu bat ky s6 hiéu
chinh nao sé& bang hiéu s6 cla tri s& that
cua dai luong quan sit nao do va tri s6 do
cua nd, do d6 ¢ day ta rit ra dugc cong thitc
dé tinh A la:

A=0"(360" - M,

vdi M, 1a 56 do cua vi tri guong B ¢ vi
tri song song v&i guong A, tinh tr vach 0°
trén vanh chia do.

Hinh 92

Dé tim duogc gid tri M, ta tién hanh lam chép anh 2 [in phan xa (C ") va anh truc tiép nhin
thdy cua cing mot vat ¢ xa vo cung trong thi trudng cta ong kinh quan sat. Tir hinh v& H.93 ta
thdy: do c0 sai s6 vi tri 0", cho nén géc do duge & trong trudng hop niy duoc tinh theo cong thic
(10-4) sau: - v

o=U0vV+A=0 +A (10 - 4)

2. 56 hiéu chinh vach chuén (index correction of the sextant)

Nhu trén ta da n6i vdi muc dich qui cic géc vao tam cia guong 16n B. ta phai cong thém viao
cdc goc do mot dai luong 1a géc qui din y. Khi d6 biéu thic (10-4) phai duoc viét lai la:

o= +(A +y)y=wvl

Hay noi cdch khdc. khi ta quan sat goc hop bdi gita hai muc tiéu trong d6 ¢6 | muc ticu & gin
thi lic d6 ta s€ co thém trong gid tri do duge | goc qui ddn y va ta ¢6 thé viét lai (10 - 4) nhu
trén. trong do dai luong A + v duoc goi la sai 36 vach chuan cua sextant. va ky hiéu 1a 1.
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Nhu vay: khi do goc giita hai muc ticu ta phai chinh |

¥y vao s6 doc duoc trén sextant mot gid
tri i, goi la s& hiéu chinh vach chudn.

1

i=A+y (10 - 5)

45 4 35 30
| .///u/uu/m':Iu

75 /40 s 30
Ty —
PM’/II/HHIH

———T

rh) Reading ts 0°3'20" oft the Arc

Hinh. 93
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S6 hicu chinh vach chuln co thé tim duoc true ti€p 1Y su quan sdt khi 1am chdp anh 2 Ian phan
xa vi truc €p nhin thiy ¢l muc tiéu & gin H. Khi 46 guong B s¢ GvitiBl.vataco V0T = A+
y. vay J la s0 do tuong ung voi s6 hi¢u chinh cta vach chudn i.

N&u goi 86 do cua vi tri guong B (hay 12 56 do cua sextant) khi ta 1am chap anh tryc ti¢p va 2
Jan phan xa cita vat ¢ gin 1a s6 4o cua sai s6 lech vach chufin, duoc ky hi¢u la 0i . Khi d6 hi¢u so
gilra gia tri 0" (360" vits6 do 0i chinh I 56 hitu chinh vach chudn i da n6i @ urtn.

i=0°360" - 0i° (10-6)

3 day gia tri 360" duge dua ra khi vi i ] & bén phai cda vach 0". Nhu vay s6 hicu chinh i s€
duong néu 0i < 360" va nguac lai. s¢ am néu 01 > 0".

+ So sdnh A va i 1a thay su khdc nhau co ban gilra chung 1a & chd viéc lam chap anh cua mué
liéu nao dé duac tién hanh trong 6ng kinh quan sdt - 0 xa (A) hay o gan (i).

'frong thuc ¢ do do cao trén bién, chan troi nhin thiy la muc tiéu truc liép, khoang cach tur
ngudi quan st dén muc tiéu luon luon > 1 hai 1y, do d6 ta c6 thé bo qua goc qui diny (y < O'D).
v khi d6 s6 hiéu chinh vach chudn i thyc 1€ s bing s6 hiéu chinh vi tri 0" . Bi thé ta c6 thé thay
thé viéc lam chap anh cua chan troi (muc tieu H) bing viéc lam chap anh cia thién thé & xa vo

N

ciing, dé viéc quan sat dugc d& hon. ro hon. va chinh xdc hon, tic 12 ¢ day ta coiA=1

Trong trudng hop khi chan trdi ¢ gan hon 1 hai Iy (quan x4t & mép bdy, hay mén nudc cua tau
khic...) thi nhél thié1 ta phai xac dinh 1 bing muc tiéu nhin tryc Liép & khoang cach < 1 hai ly
(chan troi ding dé do...).

I11. CAU TAO CUA SEXTANT HANG HAI

1. Céc sb liéu chung (sextant dung cho hang hai):

Trén cac tau bién cua chung ta hién nay duoc trang bi cic loai sextant cua Lién X0 - Pirc -
Trung qudc - My - Anh. N6i chung céc loai sextant nay cé cung mot nguyén Iy cdu tao, ching
- ~chi khéc nhau vé trong luong, kich thudc va 6 lieu vé quang hoc ma thol.

+ Cic s6 liéu khai thic co ban cua sextant la:
. D6 chinh xac cua s6 do: £0'1
2 Géc do t6i han 120" = 150" (Nga: 140", Anh: 150°, buee: 135°...
3. Thi truomg va do phong dqi cua ong kinh:
a. Ban ngay: thi truong 1a 4°5. do phong dai 6+ 8 Tan
b. Ban dém: 6+ 8", 3.51an
c. dng kinh dung chung: 8§’ 7 lan
4. Thoi han bdo dam lam viéc 16t: 5 nam: va hon

5 Trong luong ciiu sextant. khodng tu 1 (50g = 15008
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Hinh 94.

2. Cac bd phén do cua sextant:

a. Cdu tao cuia du xich do kiéu hinh tréng (Hinh 95 & 935a)

D¢ du xich xé dich do duoc nhimg khoang nho mot céch chinh xic, d6i v4i cdc sextant loai
nay ngudi ta ding khép banh xe rang khia. Cdu tao clia né gom: bo phan do va thanh rang khia
ngay vao khung cua sextant. Bo phan do gom: vit tiép xtc hinh nén cung mét truc véi mum hinh
1réng: va bo phan ham gom 2 cang va 1o xo.

Khop rang khia dugc tinh sao cho méi vong quay clia trong bang 1° chia trén vanh chia do.
Trén ndm hinh tréng ¢6 60 vach, mdi vach = 1.

Bo phan do kiéu nay cho ngudi sir dung don gian va dé doc nhung mifc d6 tin cay kém.

b.Du xich Vecnié (Hinh 96):

N6 la mot t4m kim loai hinh vong cung ép sit vao vanh chia do dong thoi cung tam véi vanh
chia do, n6 dugc ding dé tinh géc do dén 1/10 cia phit.

Nguyén Iy ciu cla n6 la dua vao su trung lap mot cdch ¢6 hé thong dé 1a tim ra dO xa céch

cua vach chuan.
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Minutes read at
position of Drum Index

Degrees read at
position of Index

Hinh 95a.
Liy m-1 d6 chia cua vanh chia d¢ va chia ching ra m phin bang nhau. Goi a, la gid tri cia mot
d0 chia trén vanh chia d9, con a; 1 gid tri cha mot do chia trén du xich, thi lic nay ta c6:
(m-1).a; =m.a;
Tl d6 ta rit ra gid tri cva do chia ¢ thude chay la:

m-1

4= al (10 -7

m
Khi d6 hiéu s3 theo chigu dii ctia moi do chia cia vanh chia do va thude chay s€ 1x:
m-— 1 ll'
dy =—dy 2dp - Ta = (10-8)
i m

Cong thuce (10-8) dé bicu dién cho dic tinh cua thude chay dom.
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+ Néu trudong hop ngudi ta ldy 2m -1 do chia trén vanh chia do dé chia ra m phén trén thanh
truot, thi ta s€ c6 khi dé:

201 —a: =2a| -

a, =— (10 -9)

m n
Biéu thic (10-9) dac trung cho dac tinh cta thudc chay kép.
Cach doc: Trén du xich Vecnié ta tim vach tring véi vach chia trén vanh chia do cua sextant

va doc s6 phit theo s& ghi dudi dé. Vi du:

a
W% P =K, —
m

/] a;
UO C=P+K]
m

trong d6: Oc 1a s6 doc cua géc do.

Dac diém cua du xich nay Ia cho s6 doc chinh xdc va thoi gian phuc vu lau. Nhuoc diém cia
no la phuc tap.

3. Cac bd phan khac cia sextant:

+ BO phan quang hoc bao gom: Guong nho ¢6 dinh A c6 mot nira trong sudt va mot nira phan
xa. Guong di dong B phan xa toan phan, 6ng kinh quan sét, va hé théng cic kinh mau bao vé mat
trude guong A va guong B, duoc str dung khi quan sat mat troi.

+ B6 phén do: gom phan chia do va du xich do.
+ Gid do va cac bo phan cam tay.

+ Phu tung va cdc b phéin chinh 1y sextant.

m
Doc 40°26'6

Hinh 96

§ 43 SAI SO DUNG CU CUA SEXTANT
CAC PHUONG PHAP CHINH LY CUA SEXTANT

|. Sai 6 dung cu cua sextant:
Co ba loai sai s6 dung cu cla sextant:

1. Sai s6 ché tao: dugc xdc dinh trong phong thi nghiém va cho trong ho so cla sextant.
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2. Nhimg hu hong vé co cdu cia cic bo phan, 40 mon...(ta khong nghién ciu).

3. Sai s¢ do vi tri guong va Ong kinh khong ding gy nén, nhimg sai s§ nay c6 thé xéc dinh va
chinh ly duoc.

1.1 Sai s6 do ché tao cla sextant:
1. Su khong song song cua mat guong 16m va guong nho.

Trong 1y thuyét ché tao sextant doi hoi mat phang cic guong phai song song véi nhau va,
vuong goc vai mat phang chifa goc do, dong thoi cdc tia phan xa tir cdc guong 1a khong sai léch.
Nhung thuc € do k§ thuat ché tao va cdc dung cu ché tao nén cdc mat guong ctia guong Ava B
khong hoan toan song song v6i nhau ma hop véi nhau 1 goc rdt nho y nao do, goi 1a géc doc.
Gée doc y 1o rang dic trung cho sy khong song song cia cic mal guong Ava B. O cdc sextant
hang hai thong thudng, goc déc v khong vuot qua 1°.

Trong hai guong A va B thi g6c doc y cua gﬁo‘ng nh6 A gdy nén mot sai sG khong déi trong
nhimg s6 do. Sai s6 nay ngudi ta di chimg minh duoc 1a n6 nam trong s6 hiéu chinh vach chuén,

ma ta ¢6 thé xdc dinh duoc. Con sy khong song song cua guong 16n gdy 1én sai s& trong cic s6
do. Khi goc do tang thi sai sG ciing ting va nguoc lai.

Néu v = 1° thi khi goc 0°v = 20° thi sai s6 1 0”1, va khi 0°v = 130" thi sai 6 1a 10",

" 3. Sai s6 do viéc cat rang khia khong deu:

Cé thé 1a trong khi ché tao do k thuat cic ren ciia thanh khia s& dugc cit khong déu, dieu dé
gay ra trong s& do mot sai s6. Sai s6 nay khong 16n nhung ciing khong ¢6 dinh & nhitg phan
khdc nhau cta vanh chia do.

Do vay ma khi xdc dinh sai s6 chung can chon géc do cang nho cang t6t (dudi 10° hay 3 + 5"
thi cang tot).

3. Sai s6 do hanh trinh chét cia vit tiép xuc:

Cic num hinh tréng trong sextant khi str dung lau ngay s€ lam cho cdc rang khia s& bi mon
gdy nén nhimg khoang tréng gilta vanh chia do va vit lam cho & doc khong chinh xéc. Mudn
khac phuc sai so nay khi su dung sextant dé do. ta luon nh¢ phai van nim hinh tréng theo mot
chigu nhat dinh.

4. Sai s¢ do su khong song song cua kinh mau:

Néu cic kinh mau ma hai mat cua ching khong song song v6i nhau ciing sé gay nén nhimg
sai s6 trong khi do. Theo tiéu chuin k¥ thuat thi géc gilta hai mat ctia kinh mau khong vuot qua
10" néu 16n hon thi ta phai thay. Sai s6 nay c6 thé phat hién ra duoc khi ta xdc dinh i bang Mat
troi v6i nhimg kinh mau khac nhau. Néu tri s6 cua hiéu nhitng s8 do O - 0i, & nhimg kinh mau
khdc nhau ma khdc nhau thi cdc kinh mau d6 khong dung duoc.

5. Sai s0 do tam sai cua du xich:

Theo_nguyén ly ché tao cla sextant thi tam cta vanh chia do va tam cua du xich phai tring
nhau. Nhung do ché tao sextant khong chinh xdc cho nén chung khong trung nhau ma cdch nhau
mot khoang e nio dd, goi la tam sai.
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Trén hinh vé H.97 ta goi:
C 1a tAm cua du xich
~ C, latdm cua vanh chia do
R 1a ban kinh cla vanh chia do
e la khoang cich CC,.

Gdc p 1a goc hudng tam ctia tam
sai (vi e rdt nho nén ta luu y: M,C
coi nhu = M0C|)

Vén de dat ra la ta cin phai tim
hiéu s6 AC

m

c ¢
AC=—-—
2 2 Hinh 97.

1a géc nghiéng thuc t& cia guong B trén vanh chia do.

1a goc do thuc 1€ cua du xich ing véi s6 chi trén vanh chia d6 khi da nhan 2.

2 l_ﬁ SR N

AC chinh 1a 56 hiéu chinh d6i véi s6 do cua sextant do tim sai.
Xét A CMC, va A CM,C, ta c6:

C c, . X
Stx= 7’ +0 (viching cung bang géc MDM,)

1
hay —(C-C))=5-x

Tir C ha cdc dudng vuéng géc CKva CL xudéng C;M, va C,M, theo cdc tam gidc ACKC, va
ACLC; ta c6: , :
CK =e.sinp
va CL=e.sin(p-C,/2)
Mit khac: CK=~R .sind vi CL=R.sinx

Nén ta c6 thé vi€t: . sinp =R. sind
. (C .
va: esin| =L | = R.sinx
2
Do goc x va 3 nho nén ta cé:

e
sino = o"arcl"=—sinp
R
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G
sinx =x"arc1"——sin(p———)

e .
Hay: ¢"s——sinp

Rarcl"
x" sm(p———) *%®
Rarcl"
K&t hop ** v6i * ta c6:
[ 1l
AC'=2 Lsmp sin(p—— J
Rarcl"
" __ " Cl
Hay: AC"= 2c"| sinp +sin —2——p
S (10-10)
R.arcl"

Sai s6 gay ra boi tam sai thuong 1a 1on nhdt trong cic sai s6 ché tao cla sextant.

+ Céc sai s6 dung cu ctia sextant dugc xac dinh trong phong thi nghiém trén mot dung cu dac
biét. N6 duoc ky hiéula s va cling v6i p” va 2¢" né dugc ghi trong chimg chi cua sextant.

Dua vao s ngudi ta phan sextant ra lam hai loai:
- Loai Acé: s < 40" (trong gidi han nho hon 0'8)
-loai Bco: 40" < s <2

Khi s >2' thi sextant khong dung duoc.

L ¥: s6 hiéu chinh s c6 thé thay d6i theo thdi gian. Nén hang nam néu c6 diéu kién nén dua
sectant i xac dinh lai s.

IL Cée sai 8 do vi fi clia clia guong vé ng kinh khong ding gdy nen:
Trong khi ché tao va dac biét 1a trong qua trinh st dung cic guong phéng cia 2 guong c6 thé
s€ khfmg vuong goc vO1 mat phang vanh chia do, va truc 6ng kinh c6 thé khong song song Véi

mat phing vanh chia do dé. Nhimg su sai léch d6 gay nén trong s6 do cha sextant nhimg sai s6
Nhimg sai 56 nay ta c6 thé chinh 1y duoc.

1. Sai s¢ do truc ong kinh khong song song véi vanh chia 40

Khi truc 6ng kinh khong song song v6i mat phang vanh chia d6 s& tao nén mot goc doc va do
d6 gay nén mot sai s6 duoc tinh theo cong thic:

C
AC", =0.0175 (K)* e (10-11)

K 1a goc d6c ciia 6ng kinh tinh bang phit
C la s6 do gbc cha sextant .
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AC" lasais6 doK giyra. -
Tix (10 -11) ta thay rang: AC",, luon duong, do d6 s6 do ctta géc phai do s& 16n hon g6c thuc
va Ac" phu thudc vao C. Khi K = 10' thi AC' =01=6
K=1"thioc"x=095+03=9"+18".
2. Sai 56 do guong lon khong vuong goc v6i mat phing vanh chia do
Khi guong 16n khong vuéng géc v6i mat phang vanh chia do thi sé gay ra | sai s6 Ac”, do cic

tia phan chi€u tir gwong B khong nim trong mit phing || v6i mat phing vanh chia do din t6i,s6
doc duoc trén sextant thuc ra chi 1 hinh chiéu cta gid tri géc do duoc.

sin(a + E)sin(a - E)
AC™, = -0,035(¢")> 2 2 (10-12)

sinc

AC";: sai s0 trong s do tinh bang giay

€' la goc léch khdi vi tri vuong goc cia guong 16n B (tinh = phiit)

@ la g6c gila truc Ong kinh va mat phing cia guong nho A (a = 70° + 75%)

C 1a géc do cua sextant

Qua cong thic ta théy: Khi C gidm thi A C", tang va nguoc lai

3. Sai 56 do guong nhé khong vuéng goc v6i mat phing vanh chia do

Khi guong A khong vuong géc v6i mat phing vanh chia d¢ s& g4y nén sai s6 AC",, duoc tinh
theo cong thiic:

AC",, = - 0,035(m’)’ sin’a. cotgc (10-13)

m'’ 1a g6c léch khoi vi tri vudng géc cia guong tao bdi gifta dudmg thing dimg guong nho véi
mat phing vanh chia do tinh bing phit.

C1a géc phai do; & ninr trong (10 - 12)

lIl. Chinh Iy Sextant

Trong cu tao cia sextant di c6 nhimg dung cu cho phép ta co thé dieu chinh duoc vi tri cta
guong va ng kinh vé vi tri diing ciia né. Cic phuong phdp chinh ly d6 la:

1. Chinh ly dng kinh ctia sextant:

Tic 12 1am cho truc 6ng kinh cba sextant song song v6i mét phing vanh chia d9. Dat sextant
trén mot mat phang 6n dinh va dé né nim ngang, trudc d6 14p Ong kinh ngdy vao sextant. Dong
thdi chon mot muc tieu c6 dudmg nim ngang rd nét cdch xa trén 50 m. Sau d6 14y 2 di Gp dat vao
mép ria cia vanh chia do sao cho dutmg thing n6i ching song song vdi truc clia 6ng kinh. Chiing
ta chon muc tiéu hay chon vi tri dit sextant sao cho khi dat m4t trén duimg thing cia 2 i 6p ta
thly 2 mép trén cia di 6t va dudmg nim ngang cia muc tieu ciing nim trong mot mat phing. Sau
d6 dat vao Ong kinh néu thoy dudmg nim ngang clia muc tidu nim gilfa tAm cua Ong kinh tr truc
ong kinh dd song song véi mat phing vanh chia d0. Néu no léch khoi vi tri do thi ta ding tuéc la
vit dong thdi vixa ndi vira siét 2 6¢ nho treén thanh gid dd cua dng kinh (mot 6¢ ndi ra chimg nio
th thi 6c kia siét vio chimg fy) 0 dua dudmg nim ngang v& vi trf & gitta cia nd.
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Trong khi tau hanh trinh trén bién c6 thé 1i¢n hinh ki€m tra su song song cia truc Ong kinh bang
céch:

Sau khi da chinh IV guomg A
va B, dat hai soi chi trong thi
trudmg cua ong Kinh song song van
mit phing vanh chia d6. Tim hai vi
sao cO AA khoang 90" va lam chap
anh ching véi nhau va véi soi chi .
dudi, sau d6 nghiéng sextant dua - =
n6 dén soi chi trén, néu ching
Khong tich ra thi truc 6ng kinh da
o vi tri dung cia né. Hinh 98.

2. Chinh Iy guong I6n B:

Khi guong B bi léch khoi vi tri vuéng goc véi mat phang vanh chia do 1 géc 1'> 5 va & nhimg
s6 do > 5" thi ta phai tién hanh chinh Iy.

Tru6c hél ta thdo Ong kinh ra, dé g T
sextant ¢ vi tri nam ngang sao cho
guong I6n huéng vao mit ngudi chinh
ly. Pua du xich v& vi tri 30" trén vanh
chia d6. sau d6 dat 2 di 6p tuong ing &
vi tri 0" va 130" clia vanh chia d6. Pat
mat quan sit cich guong lém 30 +
40cm, nhin vao guong dung tay diéu
chinh x¢ dich vi tri ctia di 6p & vi tri
130" sao cho nhin thdy duoc né & goc
phai cia guong. Khi d6 mép trén cua
di op trong guong va di 6p nhin truc Hinh 99
liép bén ngoai s€ tao thanh 1 dudng
li€n n€u guong 16n da vuong géc v6i vanh chia do. Con néu n bi gip khic thi guong 16n khong
vudng g6c va ta phai dieu chinh. Ding khoa tra vao 8 & sau guong roi dieu chinh siél vao hoac
nGi ra dé thay doi vi tri cua gueng sao cho dudng n6i mép trén cua 2 di 6p lien nhau.

Ding di 6p ¢0 thé chinh Iy guong 16n véi do chinh xdc dén 2 + 5 khi d6 AC, = 0'1.

Khi khong c6 di 6p hoac dé chinh 1y nhanh ta c¢é thé am chap mép trong cua vanh chia d6 o
gan vach 0" véi anh cia n6 & phan vach 130" trong guong, phuong phap chinh 1y nay duoc tién
hanh 1rén tay.

3. Chinh ly guong nho A -

*Sau khi chinh 1y guong 16n B va chinh ly Ong kinh ta tién hanh chinh ly guong nho A Dé
chinh Iy guong A ta chon mot muc tiéu & xa va c6 dudng nét 16 rang, ban dém ta chon mot ngoi
sa0 khong sdng 1dm & do cao khoang 15 + 20", ban ngay ta chon © hoac mot muc tiéu & xa.
Nhung chinh 1§ guong A theo vi sac cho ta k&t qua chinh x4c hon. ‘ '

a. Chinh I¥ guong A bang cdch quan sdt dinh tinh:

Huodng 6ng kinh quan sdt 1én thién thé. dé sextant & vi tri thang dimg va dat du xich & vi ui 0.
Trong thi truomg 6ng kinh n¢u ta thay ¢6 2 anh cta sao thi ta ding nim hinh tréng diéu chinh cho
chiing 1ién lai gan nhau, n€u ching tring nhau thi guong A di vuong géc véi vanh chia d¢. Con
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néu ching khong tring nhau mi lech ve hai phia (clia anh that) thi guong A khong vuong goc véi
vanh chia do.

Khi d6 1 ding khoa tra vio vit wrén (5) '

cua guong A va diéu chinh d¢ hai anh vé nim T q\
trén cing mot duwomg thing dimg (néu no / m Y \\ < (S +\
chap nhau thi cang 1061, nhimg thuomg thi rat it ,

N L
Khi vi trong sextant con co sai s& vach SS; <§ @
1
H

chuan). !
S / “ST 5

Nhu vay la khi chinh Iy guong A sé lam
cho sai s0 vach chudn i cua sextant thay déi,
do dé sau khi chinh 1y guong A xong, ta phai
xdc dinh lai 1. Hinh 100

b. Chinh I¥ guomg A bdng quan sdt Mdr tron:

yd

Céch ti¢n hanh va nhan bi¢t nhu chinh Iy bang sao, nlumg chi y st dung kinh mau hop ly d¢
bao vé mat.

c. Chinh Iy bang duong chan troi (néi thém) 5

Huéng 6ng kinh sextant vé phia dudng chan trdi rd nhat, dat _
du kich & vi tri 0" trén vanh chia d6, di2u chinh nim hinh tréng
cho 2 dudng chan troi (truc 1iép va o) tring nhau, roi nghiéng
scxtant vé hai phia vai chuc d6, néu duomg chan trdi vin tring

nhau thi vi tri cia guong A ding. con néu né léch nhau thi ta >
diéu chinh num nhu trén. A 6
§44 XAC PINH SAI SO VACH CHUAN VA LAM

Ta biél la sai s6 vach chudn xuat hién do mat phang cic
guong Ava B khong song song v6i nhau khi du xich dat & vach O trén vanh chia 46 - ding hon 12
do guong nho c6 dinh A bi quay quanh truc ding cla né. Sai s6 vach chuén i phu thuoc vao dieu
kien quan sat: nhiét do, 4p suat, su va dap cia cic guong va khoang cach t6i muc tiéu nhin thay
truc ti€p trong 6ng kinh. Chiing ta cin thiét phai xc dinh sai s6 vach chudn va Iam giam né. D?
Xdc dinh | ngudi ta tién hanh theo nguyen tic xdc dinh gid tri trung binh cua 3 hoac 5 Ian xdc
dinh. C6 3 phuong phdp dé xac dinh sai s6 vach chudn i Ia: '

1. Xac dinh sai s8 vach chudn i béing dudng chan trai nhin thay:

Duoc tién hanh theo cic bude nhu sau:

1. Ta tién hanh ki€m tra xem sextant c6 sai s6 hay khong: dé du xich & vi tri 0" va ndm hinh
trong ung vGi vi tri (). dieu chinh do sdng cuia 6ng kinh, sau d6 hudng 6ng kinh vé phia chan roi

ro nhat (chu y sextant phai cam that thang trong mat phing thing ding)

A 2. Trong thi trudng cla Ong kinh néu ta thay duong chan troi lién nhau thi 1 = (. Con nguoc
_lancu 12 (O thi 2 nura dudng chan troi khong 1icn nhau. . o

3. Dieu chinh nim hinh tréng sao cho trong ong kinh quan sat 2 nua dwong chan i xich lai
va lien nhau. Khi d6 doc gid tri cla so do trén vanh chia dd va trén ndm hinh tréng ta ¢6 0i. Theo
cong thue (10-0): 1= 07(360") - 0i 12 tim duoc i.

t
r
(8]

7
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Hinh 102
Luu y: Ta c6 thé doc va xdc dinh ddu cla i mot cich truc tiép trén du xich theo qui tac sau:
- Poc gid tr1 d6 I6n binh thudng néu du xich & bén trdi vach 0°, trudng hop du xich & bén phai

vach 0” (i duong ) thi s& phiit khi d6 sé& lay bang 60' - s6 phiit doc duge tng véi vach chudn (Xem
H-94.).

- Xic dinh ddu cta i: néu vach du xich & bén trdi thi i am, bén phai thi i duong.

Do chinh xdc clia phuong phip ndy phu
thudc vao dudmg chan trdi va trang thdi bién lic \
quan sat. Néu chan trdi nhin thdy trong guong =

¢0 hinh luon séng thi ta tang d6 cao ngudi quan I \o\\/:,\\v/s,\ ‘
sat. Con khi nhin xa x4u thi ta chon vi tri ¢6 do V\v\:‘j N -G 4
cao quan st nho (e, nho).

D¢ tang do chinh xdc thi ta phai ti€n hanh i=0 i#0
cac xdc dinh i it nhat 12 5 [4an sau dé lﬂy itp. Hinh 103

2. Xac dinh sai 6 i bang mét vi sao:

Ap dung khi quan sat dém. Chon mot ngéi sao khong sing ldm c6 d6 cao khoang 15°. Cong
tic chudn bi scxtant nhu trén nhung cho quan sit ban dém. Tién hanh 1am chap anh cia chung 0]
tAm cua thi-truong Sng kinh ta doc dugc s6 do Oi, sau d6 tinh i = 0° (360" - Oi.

Phuong phdp nay doi héi phai khir sai s6 do guong khong vuong géc v6i vanh chia do. Néu
khong thi chiing ta khong thé 1am tring dnh dugc. Dé dé quan sit hon thi ta c6 thé dé cho guong
nho con mot do khong vuodng géc rit nho.

Xic dinh i theo vi sao d0 chinh xdc kém va it sit dung.

3. Xac dinh i theo Mdt tréi:

Day la phuong phdp chinh xdc nhat. Phuong phép tién hanh gn’Sng nhir xdc dinh bing sao va
bang duomg chan troi. Nhung ¢ day cdc sai s6 dung cu cin phai duoe khir bo (cic guong di
vudng goc vdi vanh chia d¢). Khi d6 ta lim nhu sau:

. Ddt du xich va nim hinh tréng ¢ vi tri khOng. huong 6ng kmh len mat troi - chi y trude
day phai st dung cic kinh mau hup Iy d¢ trinh hong mdt. Néu cé sai s¢-vach chudn thi 2 inh mat
1rdi s ndm trén cting mot dudmg thing,

2. Quay niim hinh tréng dua vi tri ctia dnh do (inh hai Mn phin chiéu) tiép xic vii mép trén
(hoae dudi) vii dnh nhin tryc tiép va doc gid tri 0i,. Sau d6 lam chap anh A0 vdi mép dudi (hoic
trén) vdi dnh nhin truc tiép va doc gid trj O,
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. .. . . oi+ol, _. . A
3. Tinh gid uri: 0i, = —'—7—’ va iy = 360" (07 - 0iy

Dau cua s6 hiéu chinh i 13y theo cong thic.

» Luu ¥: Khi ti€p xic anh cua Mat troi can quay mim hinh
trong vé mmot phia dé lam diéu d6 cin thay d6i vi tri cua
du xich | cdch thich hop.

4. Kiém tra do chinh xdc cua viéc quan sit: Tir hinh vé
H:104 ta thay: oi, - oi) = 4Ro ta ¢O thé biét dugc bang cich
lay gid tri trung binh Ry, 16'.0 hoac 14y tr lich thién van hang
hai. :

Néu: (o1s - 01;) - 4Ro > 0'2 thi ta phai tién hanh xic Hinh 104 -
dinh lai i.
Vi du: Ngay 30 - 08 - 1978 xdc dinh sai s¢ vach
chuan bing Mat troi duoc gid tri:
oiy = 359°24'5;  oi;= 27'9. Xdc dinh i va kiém tra két qua.
_ C359%24'5+360°27'9 )
Giai: Oi, = = 3599562

2

i =360"-359"562 = +3'8.
Kiém tra: 360279 - 359"24'S = 634,
63'4-(4x159) = -02.

Két luan: Quan sat tuong doi tot.

4. X4&c dinh bang mét muyc fiéu hodic theo mén nudc clia mét tau & gén ndo dé:

Khi khoang cach téi muc tiéu <1 hai 1y thi s6 hiéu chinh i va A s& khdc nhau, va khi d6 nhat
thi€t ta phai xdc dinh i theo muc tiéu nhin truc ti€p (muc tiéu gan hon 1 hai 1y). Ta chon 1 diu
hiéu rd nao d6 trén muc tiéu (néu diu hiéu d6 thing dimg thi ta cAm ngang sextant). Lam chap

anh 2 Ian phan xa va anh nhin thdy truc ti€p cua ddu hiéu rd nét d6 trén muc tiéu va doc 0i sau d6
ta tinh i theo cong thic chung: :

i=0"(360" - 0i _
Phuong phap nay cho ta d6 chinh xdc kém do d6 nhat thiét phai xdc dinh i tr 3 + 5 [an va 13y ip.

Chu y: Néu nhu sextant ¢ nhidu ngudi sur dung thi sat s6 vach chudn can duoc xac dinh luon
trudc moi [an quan sat. Con néu chi 6 mot ngudi s dung thi c6 thé xdc dinh 2. 3 [an/ 1 tuan.

Sai s6 vach chuan c6 thé 1am giam hodc tham chi khu dén O’ bang dinh G¢ & guong A Ta xét
digu d6 dudi day:
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5. Phat hién va lam giam sai so vach chuan:

Trong khi quan sit thién van gia tri ctia s6 hiéu chinh vach chuén c6 thé dén + 20 hoic -10'.
ve ly thuyét s6 ma néi thi n6 khong anh huong gi mién la ta xdc dinh ding duoc né. Song trong
thuc 1€ hang hai dé thuan tién cho viée xdc dinh, khi i > 6' thi nguoi ta tién hanh lam giam no.

a. Phat hién i:

Khi dat du xich & vi tri 0 va hudng 6ng kinh lén muc tiéu. néu trong thi trudng 6ng kinh ta
thdy anh that va anh 4o tich roi nhau va ciing nam trén mot duong thang ding thi:

120vaAC  =AC" . =AC" ;=0

Khi anh that va anh ao cing nim trén 1 mat phang nam ngang nhung khong trung nhau thi:
1=0:AC"4=AC" = AC", 20

Néu anh nim & vi trf bat ky nhu H.105 thi:

i=0vaAC", AC".,AC", %0

yd N
) ﬁ C
,’(::{%C"l
e
< '

Hinh 105

b. Phwong phdp lam giam i:

Lam giam i duoc tién hanh bang cich xoay guong nho vé
vi tri song song v6i guong ion. Mu6n vay sau khi chinh ly
vi tri cia hai guong A va B xong ta chon moét ngoi sao,
hoac ®, hoac mét muc tiéu & xa va dat du xich & Vi tri
0°0' trén vanh chia do, huong ong kinh ve phia muc tiéu.
Khi d6 trong thi trudmg ta thdy anh ciia muc tiéu C va C
khong tring nhau, ma & trén mot dudng thing dimg. Ding Hinh 106

khéa van vit bén canh cla guong nhé A (vit 6) dua C, v& vitri C", (theo phuong nam ngang véi
O). Tic 1a ta 1am cho guong nho Akhong con vuong goc véi mat phang vanh chia do nira. do do
ma sau khi lam giam i ta phai chinh 1y lai guong nho A bang vit 5 (& phia trén) va sau dé xic
dinh lai i Ian cudi cung dé sir dung.

Viéc lam giam i khong nén tién hanh khir dén 0' vi nhimg vong quay thira cta vit diéu
chinh trén guong c6 thé lam long n6 ra khéi vi tri.

§ 45 CAC PHUONG PHAP PO PO CAO THIEN THE TREN BIEN
Do d¢ cao thién thé bang sextant ¢6 nghia 1a ta do g0c kep gilra thién thé v6i mat phang chan
troi nhin thdy caa nguoi quan s4i. Bo cao dé duoc goi 1a do cao do hay 1a do cao quan sit. Dé do

duoc goc kep d6 ta phai dua duge anh cuia thien thé Xuong duomg chan troi nhin thay (dong tdc so
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bo), va sau do lam chép anh cua né vai duong chan troi nhin thay trong 6ng kinh (dong tdc chii
Véu). Sau day ta sé lan luot nghién ctu timg dong tic dé. :

I. Kéo anh cua thién thé xudng dudng chan troi (dong tac so bd):
Dé dua anh cia thien thé xudng dudng chan troi nhin thay ta s dung 3 phuong phap sau das:
1. Phuong phap kéo anh tir cao:

Dat du xich va nim hinh tréng & vi tri khong, huéng 6ng kinh dén thien thé, hic d6 trong thi
trudng cua 6ng kinh sé xust hién hai anh: that va ao. Ha dan 6ng kinh xucng duong chan troi
nhin thdy, dong thoi ding tay trdi ting dan du xich theo chiéu tang s6 doc d6 cao trén vanh chia
d0 dé anh do clia thien thé luon nim trong thi trudng cia 6ng kinh. Dong tic ca chiing ta ci tiép
tuc nhu vay dén khi duong chan troi xust hién trong 6ng kinh va gan ti€p xiic v6i anh hai Ian
phén xa cta thién thé thi ta chuyén sang dong tic chi yéu.

Phuong phip nay dé sir dung vi né van nang va don gidn, thudmg hay dp dung cho nhimg 6ng
kinh ¢6 thi trudng nhé va c6 d6 phéng dai 16n, khi quan sit nhimg ng6i sao khong sing lam,
hoac nhimg thién thé ma ta chua biet trugc do cao va phuong vj.

2. Phuong phap dat truée do cao va phuong vi gan ding:

Phuong phdp nay thudmg dugc 4p dung khi quan s4t nhing ngoi sao c6 do sang twong d6i 16n
vao lic hoang hén hoac binh minh.

3. Phuong phap do tim:

Dung chil yéu 1a d€ do d6 cao ® va Hudng 6ng kinh dén diém sdng & chan trdi nhin thdy
du6i mat trdi © hodc mat trang (, giit cho sextant nim trong mat phang dimg. Sau d6 ta s& gitr

hiéu tang cia do cao dong thoi dao nhe sextant quanh truc 6ng kinh cho dén lic nao nhin thay

anh clia thién thé (© hay () trong thi trudng cia 6ng kinh gan tiép xic véi duodng chan troi.
. Dong tac chu yéu (phuong phap iam tring dnh)

Khi thuc hién dong tic chi yeu lam chp dnh cla thién thé v6i dudng chan trdi nhin thay, dieu
kho khan d6i véi chiing ta Ia vi tri clia sextant phai dugc dat ¢ vi tri sao cho that thang dimg, néu
khong n6 s& lam tang thém dd cao (do cao do > d0 cao thuc) cla thién thé. Trén hinh vé 106. néu
goi h 1a d6 cao that (d6 cao do duoc khi dat sextant dung) h' 1a do cao do duoc khi sextant khong
& vi tri diing cua né. Thi rd rang ta thay h' > h. Khi dé ky hiu: Ah=h'-h duoc coi 12 sai s6 46
cao va dugc xac dinh nhu hiéu s6 coa canh huyén va canh géc vuong cia tam gidc CS,;S. Gi4 trj
cua Ah duoc tinh theo cong thuc:
g2
Ah = Tarc]'.sinZh’
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