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DEPARTMENT OF COMMERCE Sheet No. ___{_____ of ___)f _____ sheeta
U. 8. Coast AND GEODETIC BURVEY
g Pl AZIMUTH BY INCLINED ANGLE
From Buoy: -_3.'-.-_2;:’__5'.‘_;:-": ....... to Buey: LlosEsE Bossizr W rec k
: ‘ Latitude _:Z i{,,_{_&_,,{é_ —
U. 8. C. & G. 8. Ship Y v Coo wx £ é‘f /E"J_ ¥/ re‘*: i.vix Commanding. Longitude7.6_ 2% 27
Project , Locality ofd (o 2 Lok asils N EDate & LG joes &
Buoy ....__ bears ______° true, dlsta.nee s meters, honzonta.l seope —ii i meters"i Longltude f._é:-‘_.oé- ::_:3_? &
= e 5 . 8.
Celestial objeet observed -«—T-)“ bear;ng/GZ§° true. ROA s e ) e e 3 2 SeS :
Horizon object observed Sthd [Tast 250 e ek begnng J¥L° true. Hole anns st s
Anchor of buoy ______ is ______ meters, bearlng ______ ° true from horizon ob]ect Chronometer No _Lﬁ_'_‘_%iid Wateh No. ... Lfi‘?i‘

e 1 2 8 4 : 2 g :
bims e m a5 me s b m e 2 e el Sinl,
Watch reads..._.____ iHES Observed h__|G / 43 5%z // $8 1462 2044
Chron.-Wateh.____... IR o Index cor’n.. aol P/ ée o<
Chron. time________—=./5 53 08| 07 /5 0 &6 Semi-diam.} /58| \ksg| /8. 7/
Chron. cor’n. .. = Or o7 e b X6 SC GlGZ ) #0027 365 ) o
GECENE S e /3 0B ol|/s 07 087s ro w9l s &
Eqoftimeor RIA M. S+12Fr.|— 0] #58— of a5 o/ a5~
Cor'n, Table IT1I (N.A.). a7 S o\//l_,,w ST
G AT.or G 8. T _7|/5 06 msd /5 085 /5 094 ¢ Obs.inclangle___| 2 09 [Fd S0 5*13%.9
Longitude....cco...____ s o S 05372 S5 05324 4 Index cor’n.. co | | o
L.AT.orL.8. T 2|l o o/ 1g]l /0 02 25010 o¥ 0.1l % Semi-diam...| /58| \[¥s& f._ﬁs
R. A Tt |82° 248 BN WSEF o7 0|
~ Hour angle, ii=mtar | No correction should be included for parallax or refraction.
cos 7 : SKETCH
COMPUTATION OF HORIZONTAL ANGLE cos ﬂ“"r”'zcos 7
1 v 2 3 4 /’717:{4,?
LOg CO8 b-ooooaanern-an | 7,720 6505 |7.0278BEF7| 7. 0750550 7 T Nast e
OB COB el i L5 7/ 720757 648 2¢65(9. 66282457 on Wreek
. Log c08 Aapprog-mncazaocnn- -~ 7, Yyfasd2 G4y (]TY Gawzs2311| 7 :
: Agpproz---m--- e e ‘?0 i B T o s St i /ﬁf'i !
Dip correction*_____ = s uf— s zed — s 24 =7 o
A 28 gv.a | PN BA 07 2.8 |V 5
Azgoel objectesss o = l/o¥® s¢  |/osP iz e =
. \ “ P ' A
Apihotiz obiect. ol ) 2oy iy R L D l : - __;Qé
Mean | 3/- 2 j ‘b’f-,%
INTERPOLATION FROM AZIMUTH TABLES ]l s
i o ] E:
Hour angle | At latitude: 2 7 .oo+|| At latitude: gs°® / et Busy I#¢F
: 223 |5 24 Js23 2ss 223°|s 2¢%|s23 2558570827
/b 00 /07 #7| /03 a&lpd ' o3fioe 364 1pu-€l /o5 sV
oL32Z) ' r0¥° 247 : 106 [(20/09° g5
02.47. 104 35, 464 291105° /éa’/ AZIMUTH
0%.12 4 /| lles °¥ I ~ (06 55105 "° Z6° 5 7
/0 _Jo’ Vw7 20 |/05 26 /0C 32109 1YY 197- 24 (08 2 7¢ From to
Ty L Cor'n at buoy _________________
L : g Cornakbloya s = e
| i Az. anchor to anchor...____
2 ECCENTRIC REDUCTION
Stations a Log sin a Log s {meters) You oo Log reduction Redlicmm
Ece. station Buoy anchor.. 0°
Dispiits s meters, log ...._......
colog sin 1/ :
Bum = o
Eee. station Buoy anchor__ 0°
Distieimeters; Tog = =t =
colog sin 1’
Sum
*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Aspprez.) computed by the formula
o M e B Covipd bey w @ -
cos b —{ 7 & 11—11535

v i L ER




INSTRUCTIONS - s 2. s

Form 720 is designed to permit of the simultaneons oomput.'tinn of four sets of azimuth observations. y ;9
INTERPOLATION I'BOM ‘ZIMUTE TABLES

Azimuths should be reckoned clockwise from the north o Form 720, Spaece is p?vlded for abstracting the proper values from the tables, and for making all
neceasary interpolations.

ECCENTRIC REDUCTION

In case elther vessel i8 not on range with the buoys, the reduction can be made in the lower box—d Is the distance between the buoy anchor and the eccentrio
station; a is the direction, in whole degrees, at the eccentric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the initial, Logs
should be carried to four decimal places and distances to whole meters, The quantity “log of reduction ** is obtalned by adding the *sum* obtained at the left ol the
torm with the quantity log w

It should be noted that the result Is expressed in minutes of arc, .
DIP CORRECTION R .

The dip correction, which is obtained from the graph below, 18 applied to the approximate hoﬂzonta] angle, “Asypprer.”, to obtain the true horizontal angle, In
measuring the inclined angle it is assumed that the point od the visual sea horizon at the buoy is used.
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80 l /] // ol LT |
70" I / / '/// o
[ /1 A4
. | | YA
A7
I / / / . - EXAMPLE
50°
I / / | e=TT031, ’
’ / / h==42° 45’
40 .1~  Height of eyé=27 feet.
| From Tsble 14; Bowditch, a height of eye of
l / 27 feet gives an angular dip of the horizon
30 . - of 5/ 06” (5!1).
| Enter graph for i="77°5, and h=42°8 to obtain
correction of .68 for one minute dip.
o0 .88%5/1==3!5 correction to be subtracted from
the approximate horizontal angle.
10°
o°
5 I ) 2 - 5 ' 3
CORRECTION FOR ONE MINUTE DIP. To be subtracied from the opproximate horlzontol angle
b gz’ 3° 53 i 397 o /
) /‘“ . f I j 7 /.37 X 2.9 7__. ‘ ‘s",l/y K ! .7.6.5//’ 11—11535 ' V. 5, SOVERNMENT FRINTING OFTIOS




DEPARTMENT OF COMMERCE Sheet No. e bk

U. 8. CoasT AND GEODETIC SURVEY
Form No., 720

AZIMUTH BY INCLINED ANGLE

Ed. May 1935
From Buoy: _--.Z___—E.Zégvz_m to Buoy: i P lir ey o

N / Latitude _f_u.{_--.?f_-?.-fé!‘:
U. 8. €& 678, Ship_ /2 G/VC?'/‘? € e AI‘ rd‘ P v‘; raod Commanding. Longitude 7.2 0. &2
Project ﬁpecm! Ceorver. Locality Ca =2 2 50, QU 7  Date Jeutre 39 1993~ : n e
Buoy .= bears ...... ° true, distance ... meters, horlzonta.l scope et metersh Longltude 6 Zhe

. T, & v

Celestial object observed . ® bea.rmg @ 3.-“ true. el = ewi i Decl. 572 2 7 2 g0
Horizon object observed .../ L7 &/ [ ... ... bearing ____° true. Bl b f s
Anchor of buoy —_.___ Tg=i s meters, bea.rmé ______ ° true from horizon object. Chronometer No! 7027/ Lf}“]% Watch No. ______ hfiél-\

Inclined angle 4 by /4 /Kusing Sextant No. &/7. I. C.=_.2%__ Vertical angle h by C.£4. using Sextant No. 4271, C.=_.. 477

e e 1 2 3 & : = s -
b ks Sk e | R e s b omel g Sl et o o i L

Watchreads __......... Observed h_| 7/ 27 — .5/ Fo

Chron.-Wateh....__..__.. Index cor'n.. el e

Chron.time .. . = /2 4 5{ Y2172 o 56|/ Semi-diam... /58| 16 7

ChroICor N - = ¢l B 2r 28813/ #s8l”

(B enl/Z 72 ol[JZ #7 40 :

03234 % < 53 2247

Eq.of time or RJA. M. S4+18hr | — =
Na?gy.,.'f.a 290 4647 E e

Cor'n, Table IIT (N.A.)| =

G.AT.or Q8.7 _ __|o5 s¢ 7 Vs oc 2|~ Obs. incl anglo__| 28 420 |78 3720
S Longithndessantte 07 7z /2107 24 7211 Index cor’n.. oo o
BoAT o a7 23 21072 34 3)17 || Semi-diam_._ e mo| e
Bl R 128 swels’sv3l”
Hour angle, ... =22 No correction should be included for parallax or refraction.
cos ¢ SKETCH
COMPUTATION OF HORIZONTAL ANGLE cos Bapproz, = o0, 5
e S—— S ————— e
- 1 2 3 4
ToEleomias o ey 7. 28334 |928¥ 27 . o2 ﬁﬁrrvﬂ
Logeosh ..o 7.9200672.9295¢ i
Log ¢08 Aapprogececccoooenens 2 3532512.354 7% :
Bapprog---ocowezanean- 7l ST 76 LTSS :
Dip correction® . ______ — @201 — 02,0 O2.0f IVM i
T "?Q -—5._5—;-9,7(3.' 324 {E {~ :
Az, cel, 0bjethm-. | B2 - O TBY —Illi0 Q\ !
L N 1
Az. horiz. object ... |75%8-5791 IS7 o0&l &, - |
Mean |/ 5F- 9/ S :
INTERPOLATION FROM AZIMUTH TABLES 538 : - /
~J Fal~ B
Latitude of
Hour angle | At latitude: . .7 7 ° | At latitude: zs° abservation ||)” A
: s 23 |8 24° [s23.2 s 23 s ar lazs 20 .'l_‘/.__é_‘?__f
07-80 g/ 3/| 80 30|8) 88|82 0G| 8] o5 |8/ 5388/ 29 |
£3.2 : 81-43] 81 -F8[ 82 62" AZIMUTH
3¢.35] : B/ - 501 it A T B L - 7 P ) T
07-M6 " g2 49|81 4|82 31463 22|82 13|63 079 82 %z| From B0 o s
' Gormatbiioy e
| CoTin abihoy: R =
| Az. anchor to anchor._____.
4 ECCENTRIC REDUCTION
Stations a Logsina | Logs (meters) Log S Log reduction R“d‘:“t{m
Ece. station ...| Buoy anchor.. 0°
Disti - meters, log .._____.___
cologgind ZEsemi e n St o _
Sum
Reoetation i r e Buoy anchor__ 0°
Pigts s meters, Tog =
cologsin 1’
el s T e et
*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Asppree.), computed by the formulas
€os 1
008 Aaprres.= oo = Corfo ’Q w0 y oouss

oL R AT




INSTRUCTIONS
Form 720 i3 designed to permit of the simultaneous computation of four sets of azimuth observations.
INTERPOLATION FROM AZIMUTH TABLES

Az should be reckoned clockwise from the north on Form 720, Space I3 provided for abstracting the proper values from the tables, and for making all
necessary interpolations.

ECCENTRIC REDUCTION

In case either vessel is not on range with the buoys, the reduction can be madse In the Jower box—d Is the distance between the buoy anchor and the-sccentrio
station; a is the direction, in whole degrees, at the ecosntric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the initial. Logs
should be carried to four deglmal places and distances to whole meters. The quaatity “log of reduction * i3 obtained by adding the *sum* obtalned at the left of the

{orm with the quantity log slnTa_

It ghould be noted that the result is expressed in minutes of arc,
DIP CORRECTION

‘The dip correction, which Is obtalned from the graph below, s applied to the approximats horizontal angle, “Aqppres,”, to obtaln the true horizontal angle. In
measuring the inclined angle it is assumed that the polnt on the visual sea horizon at the buoy is used.
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lo¢ / / . o e A e g
/| /1 L~ T 1
"I o0 I // / 4 d L1 he?O ||
= LT/ pau) e i
% 8Ok / /4 / ' i — ]
V1 |
8 W/
5 | 1/ // ////
£ 60 4 7 d
] / / / ExampPLE
50° / ) ) '
17 , ' et 35,
40 Height of eye=27 feet,

From Table 14, Bowditch, a height of eye of

] 27 feet gives an angular dip of the horizon
30° : of 5’ 06” (51).

Enter graph for ¢ =775, and h=42?8 to obtain

” - correction of .68 for one minute dip.
88X 5!1=3!5 correction to be subtracted from

20 - the approximate horizontal angle.
|0" WY,
00
5 I 5 2' 5
CORRECTION FOR ONE MINUTE DIP, To be subtracted from the approximate horizontal angle
: ' oy = Sis’ : wrs
3 \r 1111535 U. & GOVERNUENT FRIXTING OFTICE
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DEPARTMENT OF COMMERCE . / =
U. 8. CoasT AND GEODETIC SURVEY Sheet No. ... of “"KL’“ sheets :

g Ak AZIMUTH BY INCLINED ANGLE
From Buoy: ._--____(?A:':_i.‘!‘_;’.”.-_ to Buoy: --_h-__-:” *\f‘ lat 3] .3
N CJ{ / — j Latitude .é.?i_u_éﬂ:.r‘ N
U. 8. €—4&&-8. Ship /? Vale o <l E_, : e '/f’ 1119202 Commanding. Longitude Z4....7.. =
Project SPec"ra/ gurv@/ Locality t..a;".?ea LOO{C O w77, Date 5//?0 ,19.42- s ;‘71' =
Buoys— = bearg - ° frue, dlstance ______ meters, horizontal scope -________ mefrerﬂh Longltude ‘.5_‘___-9_(“__12_.2.: =
M. 8. L
Celestial object observed S bearing 8=._° true. REPAS Sheisie o s Dedl. § .23 /. Al
Horizon object observed = bearing -..... ° frue. /20290 o Bl o adEloaa
Anchor of buoy ____. T meters, bearing ...___° true from horizon object. Chronometer No. ... 3% Watch No. _____. Lf“.lr =
Inclined angle ¢ by/&2. using Sextant No.£./7. 1. C.—=_ 7. Vertical angle k byC & lusing Sextant No. 777 1. C.=_c-s-.
bbbl B ? 3 x s 2 g :

& k. m. & h. m, & k., m. & h m s e 2 % e 2 .
Watchreads..........__._ ; Observed h__|2 ¢ 52 |25 /2878 I
Chron.-Wateh .. = Index cor'n.. o5 -0 oo
Chron. time........ ... 13 o] 2713 o2 2473 0% 3/| Semi-diam.__ /e8|l sepl- IEEB[
Chroniicorn. . e — - 4871 PrG P d hEEmee 34 088 by g2 35 wgel”
CHEIT /3 o6 2%)2 of 472 43 42| !
Eq.oftimeor RI4. M. S+ighr.|— ©ZF zzd« 02 "2.3.5 ’ 03 23.87 :

Cor'n, Table I1T (N.A.). 1 5 e |- iy o o O K S
GA T oreR T J2 ST t4d/2 {3;3 472 00 /7.4 Obs. incl. angle.....|1 28 — | 28 /4| 27 49
Longitude. ._....._______ o5 06 2 o de \;;,b; o5 06 2tk Index cor’n.. ¢o s oo
LAT.orL.8. T _op 50642567 s2ordo? s3528 Semi-diam_ (58|, {(58[, /58
7 A 7- Co-sad e 28 158178 298178 o#d ”
Hour angle, -0 : No correction should be included for parallax or refraction.
cos SKETCH
COMPUTATION OF HORIZONTAL ANGLE cos Agjpproz, = -
= =
i ; 2 3 / 4
Log cos oo 930838 . 27728 \7. 3750 2 B
Log cos h 2.9/2.58 1791 02519.90 889 i
Log ¢0s Aupprog—cceecaaoaeo 9.35580" ‘r 383»0.?"?'6’.(36 T -
Avrancas - &~ 125 3597 7599 B" 25 14.& !
Dip correction®______________ == sz®i=— == 02.A| — I
Bimee 55 33.87 35 07.0 25 7287 :
Anieeltobjecties s o B4 33 &« 2.7 8¢ L
i '} | S5 1
Az. horiz. object___.______ /59 4L X7 08.71/157 : ;ZH— T !
27T Mean | /5 - 704 {j‘\w’ !
el s 7a.
INTERPOLATION FROM AZIMUTH TABLES e =
Tatitude of || | i
Hour‘angle At latitude: 352 At latitude: AaeT observation | P A
s 22t o 29 s gaip | 2= s a4 a;e.;e.zd-__ii.*r'.-,,_‘,,z_‘_”/
K ’ L L el 5
o2 solF53 5B\&X 53|63 9NGY 70|83 3¢ |57 2l gy oFH
s2.02, g4 213 S
53, 96 : : : | 8% 3% s#r/ ............ foo . = |
o2 co | TS 13284 06|88y s7588 S$7|8% £3|65 459 85 237 Cozr’n abibloy i SR
24 Cor'n at buoy..c.......__.
= Az. anchor to anchor______.
£t ECCENTRIC REDUCTION
Stations a Logsina Log s (meters) Log Si? £ Log reduction Redt:ction'
Ece. station = Buoy anchor.. 0°
st S meters, log o
cologrRins[e s sea T s
Sum
Ece. station | Buoy anchor_| 0°
Bt meters, log —_________
cologeind /=t inaie e
. Sum
*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Aapproz.) computed by the formula
€08 Aapproz. =t
PR S eoahs t’:uf ) (30.-_-. X 11—11535
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Azimuths should be reckoned clockwise from the north on Form 720. S

necessary interpolations.

should be carried to four deci

In case either vessel Is not on range with the buoys, the reduction can be made in the lower box—d is the
station; ¢ is the direotion, in whols degrees, at the eccentric station of the distant buoy reckoned clockwise from
to whole meters. The quantity ““log of reduction*

1 places and dist:
sing

form with the quantity log e
.
It should be noted that the result is expressed In minutes of are.

measuring the inclined angle It is assumed that the point on the

INCLINED ANGLE—i

The dip correction, which i3 obtained from the graph below,

INSTRUCTIONS

Form 720 fs designed to permit of the stmultaneous computation of four sets of azimuth observations.
" INTERPOLATION FROM AZIMUTH TABLES

ECCENTRIC REDUCTION

DIP CORRECTION

i3 spplied to the approximate horizontal angle,
visual gea horizon at tho buoy i3 used,

pace is provided for sbstracting the proper values from the tables, and for making all

distance between the buoy snohor and theeccentrie
the direction of the nearby buoy as the initial. Logs
is obtained by adding the “sum” obtained at the lett of the

“Aapyres.”’y to obtaln the true horizontal angls, In

150°
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140° > <] =1
130° S S ]
V! W
I A Ld
120° /] \\‘/r/ , L —
/ v w217 I I —
K
ne / / L et SR I
ne
/ A / / '//r/
100 / // = // h¢.60° /—”—’
/ 0
o0 l 4 /] L1 L n=70 |
l / I/ // B / // /’_‘_,’
8¢ l / // —1 |
1 l / 3 / A L~
W I 775
JAVAY, ]
60° / /////
f E
500 [ / // XAMPLE —/:(’,é:i_
l // $=77° 31/, 2o
/ h=42° 457, A
40 Height of eye=27 feet. %5y
J From Table 14, Bowditch, a height of eye of
27 feet gives an angular dip of the horizon
30° of 5 06% (5.1).
Enter graph for {=77°5, and A=42°8 to obtain
correction of .68 for one minute dip.
o0 68X 5!1=3!5 correction to be subtracted from
the approximate horizontal angle.
10°
o°
.5 i 5 2 5 3

CORRECTION FOR ONE MINUTE DIP. To be subtracted from the approximate horizontal angle

11—1153%
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DEPARTME\IT OT COMMERCE Sheet No. __-.‘::E.- of .. 2 __sheets
U. 8. Coast AND GEODETIC SURVEY :

s AZIMUTH BY INCLINED ANGLE
From Buoy: ... Raker to Buoy: = : 3
N 7/ Latitude _5.2(_-__@1 Fo S
U. 8. €&6-8. Ship R dvan c=, Lr, .S— ‘o h vood Commanding. Longitude 2€._S&" 20
Project 5?’6&: 1al _Ctu Vs P)I Loeality .2 £ Cﬂa Pa /t\[{bék sul. ., Date @/ 39, 1942, o
Buoy _____. bears ... @ true, distance ... me}grri ho?zontal SCOPe oo me‘r.ers;l‘i Longitude 9_‘5:._9.5.--“‘:%
7 . 5. ! -
Celestial objeet observed 2 beanngé’_\a_f’ true. Reda sart 0 Decl. 8 7. 2.3 (1
Horizon object observed E bearing ______° true. 17839/ Bl soes e
Anchor of buoy ______is ______ meters, bearing ______° true from horizon object. Chronometer No ..... _?. Sid Wateh No. ___-. l\g.Iqu
Inclined angle ¢ by /- fusing Sextant No. G/7 1.C.=..at-. Vertical angle b by(_~ 4 using Sextant No 2.3 21. C.=__o.
] » s s 1 2 3 t
fems s a. hiim. 8 Rooomo o B k. m. & 0. d ,?" % S L o ’
Watchreads ___......___ Observed h..| 29 o4 |TZ7 2/249
Chron.-Wateh__._________ Index cor'n_ O e
Chron. time ... V7 2/ 35/5 22 50 Semi-diam.__ | e
Ghroneorinial SR A TS ¥ 7 R 22 /2837 37.117
e e lr2 20 ¢ /2 22 o7 ,‘,,.&7/;‘
Eq.of timeor RIA. M. S4-12hr |~ 3 23.90— © 3 239 7 - F%-
Cor'n, Table IIT (N.A.). o ; P G e R
GEAT T or G P J3 17 22.3/3 83729 Obs.incl angle..__| 25 F=| 28 4%
Bongituder iz s 506 1610 16 Index cor’n. o5 e
A Terlesim= 08 /[ #o-308 /2 2547 Semi-diam... i5.8|7 48| 7,
R. A 6.3 2/-3 e 78 8178 55817
Houramgle, .- -2 | Mo correction should be ineluded for parallax or refraction.
cos 7 SKETCH
COMPUTATION OF HORIZONTAL ANGLE cos Bappros. = o
- o
ik ’ 2 3 4
2l v
e P e | 9.285 252 |,7. 281 378 R asct
Logeos hooeeoooeei 2. 868 % 52. 886 6.5 i
Log €08 Aapprog--cezz-anennes .B39E 787|239 13| :
Agpproge-cmmmmzocoaae s 33'7/76* SZ 9 :I
Dipicorrection® =i = O 27— = I
e T !
Az. cel.object .cooeecccco| ¢ R Y| EC 569 Stan :
]
A h OO PO b it 16X el 2 s _‘3'}/& i" 7{
Mean | 162-19.¥ e
INTERPOLATION FROM AZIMUTH TABLES SN
]
= Latitude of 2
Hour angle | At latitude: 29 ° /| Atlstitude: 3s o sesiirvation : 2B aq L e
s 23 7ls 29 |s 232 23 0 24 s o3 2 BFEKEY
e o /. ' ¥ @ £
o8 /o | Beso|8s 266 w287 /7|86 /|87 05)8E 34
el gc  48.4 AZIMUTH
/2.3 1 /‘ ; b /|gc_58.9| =
08 26 |B7-¥%|8¢c 28|87 378 &8 /|87 3/ 88 22488 o7 From-o. =t fo i T
: Cormatbuoy. i
Cornatbuoy........_._.__.
Az. anchor to anchor.___._..
ECCENTRIC REDUCTION
_ Stations e Log sin @ Log s (meters) Log '31—25 Log reduetion I-r.edltction
Recoatationiiiie. oo = sd Buoy anchor.. 0°
Distcias meters, log ..........
colog sinslEiamees e i
Blmrees e S e
Eerisiglichtii it e Buoy anchor._ 0°
Dishtaes meters, log _._._____
cologigind’ =m0
Sum
*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Aapprez.) computed by the formula
cos 1
cos Anp;rw.=m. : C M‘_‘;‘:‘I “/;'./ “wgm X 11—11%35

7




INSTRUCTIONS
Form 720 i3 designed to permit of the aimultaneous computation of four sets of azimuth observations.
INTERPOLATION FROM AZIMUTH TABLES

Arzi hs should ba reck clockwise from the north on Form 729, Space i3 provided for sbstracting the proper values from the tables, and for making all
necessary interpolations,

ECCENTRIC REDUCTION

In case either vessel s not on range with the buoys, the reduction can be made in the lower box—d s the distance between the buoy anchor and the eccentrio
station; a is the direction, in whole degrees, at the ecoentric station of the distant bucy reckoned clockwise from the dlrection of the nearby buoy as the initlal, Logs

should be carried to four decimal Places and distances to whole meters, The quantity “log of reduction s obtalned by adding the “‘sum* obtained at the left of the

form with the quantity log ﬁ:—",

It should be noted that the result is expressed in minutes of are,
DIP CORRECTION

The dip correction, which is obtalned from the graph below, is applied to the approximate horizontal angle, “Ayppres.”, to obtain the trus borizontal angle, In

measuring the Inclined angle it is assumed that the point on the visual sea horizon at the buoy {3 used.
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50 / §=77° 31", ;6;; &
/ h=42° 45", 2096
40 Height of eye=27 feet. e
y From Table 14, Bowditch, & height of eye of
‘ 27 feet gives an angular dip of the horizon
30 of 5/ 06” (5!1).
Enter graph for ©=7725, and h=42°8 to obtain
correction of .68 for one minute dip.
20 88X 5!1=3!5 correction to be subtracted from
the approximate horizontal‘angle.
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CORRECTION FQR ONE MINUTE DIP. To be subfracted from the approximate horizontal angle

11—11535 U. 8. GOVERXXENY PRINTING OFTICE



DEPARTMENT OF COMMERCE Sheet No. -fff..__- of -./L.Zh:__ sheets — —
U. 8. Coast AND GQEODETIC SURVEY : 5 !

5 ATl AZIMUTH BY INCLINED ANGLE
: : From Buoy: _-----____C.:.-Q_-i_f:_-_ to Buoy: _________E__é‘-‘g _______ =iy
~N Latitude .27 2475  —
U. 8. ©-&-6—. Ship . 50/ \r O L C L?“ 8 / @ "j: woood Commanding. Longitude 2&____ 345
Project Sp@clal Suriey Loclity .(Cap2  hools. ant  Date G/30 1042 e _
Biloy: bears ._____° true, ‘distance ....__ meters, horizontal SCOPE oo meters. Longitude £ & 72— R
f?ov‘-zw?»i' = 4% I i o B /0.8
Celestial object observed & bearing ££..° true. RAT i o Decl, 6 2. 23... 4B
Horizon object observed & bearing ______° true. < ol R0 0
Anchor of buoy ...... it meters, bearing ____._° true from horizon object. Chronometer No. o327/ A% Watch No. ... S
Inclined angle 4 by/ & Kusing Sextant No.G/7. 1. C.=..£T__ Vertical angle 4 by (&7 using Sextant No.222. I. C.=__ 91
Sreree bl E 3 £ ! : : -
h. m. & h m & | R eom g ] Hs e 4 g L2 ! %
Watchreads..........____ Observed h_|#2 2F (%3 3D
Chron.-Wateh __.__._.___ Index cor'n.. so e
Clifonatime. - = /3 #3061 #4£/2] Semi-diam...| /587 54 7
Chrdntcorn: = e — R e e piEene e e A A
GECET e 12 97 [EiRe3 o
Eg.oftimeor RIA. M. S+412hr.| — oz 238% o3 228 7
Cor'n, Table 111 (N.A.)| )2 »m c1.47/13 305754 7 Gy o S o s
GEATT oriG 8. T - e ] Obs.inclangle.__| 22 46|22 47
Tongitides s S 06 678 s 06 oA Index cor’n. o R
L.AT.orL.8.T_|08 52 b0 33 264 7 Semidiam._.| /58|77 4ng|”
R. A e 23 /.82 0¢.8
Hotir anglej ¢ i Mo correction should be included for parallax or refraction.
cos 17 SKETCH
COMPUTATION OF HORIZONTAL ANGLE €08 Auppros. =
: =
i / 2 7 3 4
OO e e e 2405 /91 9. 463 1/5| gk Deog
Tomeghs o 5. 858 ?80|7.857 263 i
R i e 2606%1119.605685247 :
Agpprogemasamazcoazoac- Lt SO Z:__“ ¢6 /2.2 v :
Dip correction® _______._.___. — 2.6 1 —. 02.6(— = !
Aot A e i
Az celoobjestiin oo g «itl &9 sriof :
T 50 .5 s |
Az. horiz. object_____________. /S8 wg9-21/5 ¢ 65t IST-$4%2 :
FoE Y8 pal 252 Mean | r55- oo LX <59 :
INTERPOLATION FROM AZIMUTH TABLES \&{\ :
- B iR e
: Latitude of
Hour angle | At latitude: 2 || At latitude: i A obssergaig;)n_, ta Cas =
t 5. 2375 2y [seagianiom i 2% |5 23| BY. X
e 4 : ‘ e i
o8 do | &2 /0| 87 6|88 55490 06 |88 53 8F 574 89 ;.Sjl
22.821 : 89 H#i@¥0T AZIMUTH
23.7271 / ¢ rie)| A8 i e i N &T 41 £ B 7
0F #% |90 24 189 /8|90 ,88| 9/ 28| 70 2 /9|50 42.9
28 F
Corniafbuey o
Az. anchor to anchor_._____
ECCENTRIC REDUCTION ~ = .~
Stations a Log sin a Log s (meters) Log Si—’:-'f Log reduction Red‘f"tion
BieorBtation e Tk T Buoy anchor.. 0°
Dist. ...... meters, log .......
colog sin 1/
Sum 2
Ece. station Buoy anchor._ 0°
gt meters, log ________
cologrint S e e |
Sum
*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Aspprez.) computed by the formula
_cosi = : :
€08 ﬂwwu.—m- C‘Q/L—.ﬂf, £ {,d/ Ly &5 o ad K 11—11535
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INSTRUCTIONS

Form 720 {s designed to permit of the simujtaneous computation of four sets of azimuth observations.
lNTRgPOLATION FROM AZIMUTH TABLES

-
Azimutha should be reckoned clockwise from the north on Porm 720, 8pace is provided for abstracting the proper values from the tables, and for making all
necessary Interpolations, .
ECCENTRIC REDUCTION
In case ejther vessel {s not on range with the buoys, the reduction can be made in the lower box—d is the distance between the buoy anchor and the eccentrio
station; a i3 the direction, in whole degrees, at the eccentric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the initial. Logs
should be carried to four decimal places and distances to whole meters. The quantity “log of reduction ” is obtained by adding the *‘sum* obtalned at the left of the

form with the quantity log sl%z_‘

It should be noted that the result is expressed In minutes of are,
DIP CORRECTION

The dip correction, which is obtalned from the graph below, is applied to the approximate horizontal angle, “Aappren.”, to obtain the true horizoutal angle, In
measuring the Inclined angle it is assumed that the point on the visual sea horizon at tho buoy i3 used. '
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/ // EXAMPLE 5= 27
50" s Sl
/ v i=77° 31", o
7/ h=42° 45', 24T 87 oy
40 Height of eye=27 feet. 7. 57
J | From Table 14, Bowditch, a height of eye of
] / 27 feet gives an angular dip of the horizon
30° of 5’ 06 (5:1).
Enter graph for i=77°5, and h=42°8 to obtain
correction of .68 for one minute dip.
20 .68X5!1=3!5 correction to be subtracted from
the approximate horizontal angle.
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CORRECTION FOR ONE MINUTE DIP. To be subtracted from the opproximate horizontal angle
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DEPARTMENT OF COMMERCE Sheet No. -h__‘_-_g:_ of _./.Z sheets '
U. B. CoastT AND GEODETIC SURVEY
- P A AZIMUTH BY INCLINED ANGLE
From Buoy: ........ _2:—_)_.?:} ...... to Buoy: ... £ .Q-:‘/Z’. _____
o r - L
N S ?Z 5 Latitude .4 _ 2748
U. 8. €-&€=-8, Ship. 2 dya nce 71 20@ N nr29 @ . Commanding. Longitude 26 2224
Project.gfec‘r: — U -.f:;)’_ Locality .C‘a{.b& o{am k a. v * Date 6"//30 : 192 . -::'- 3’
Buoy~ . bears . ° true, distance ...__. meters, horizontal scope _.....__. meters.h Longitude ;3:‘:._":‘:'___5?22-
. m. 2 - . L] ’ [
Celestial objeet observed a2 bearing _.._.. ° {rue.” B e T Denl R e R
Horizon object observed 2 bearing ______° true. T 1 OB SRS £ St
Anchor of buoy ...... g meters, bearing ._____° true from horizon object. Chronometer No. ?.__%__ m Wateh No. ______ Lflqr

Inclined angle i by /4% using Sextant Nog& 2. I. C.=_07J__ Vertical angle kh by=£Z using Sextant No.2%.2 I. C.=.&-u—.

Booom bk e L N him - SRl ﬁ) el Ok I gt (s
Observed h..| #2 2 A4 7 #0|47 5T
Index cor'n.. o o© k|
i 6] S0/ 02 59 04 35 = Semi-diam... /58|y /5.8 /5.8
e o= 52— 52 e ¥z w8l e8¢ 4).8!"7
1% 00 £8V#% oz o7[1¥ 43 #¢|7
Eq.of time or R|4. M. S.4-12hr.| o324 — p3F 29 — 62 24|~
CD‘T,T!, TableII1T (N.A.). ” V. ° ’ ° ’ ° v ° ’
G. A T.or Q.87 (/3572 14%/2 saf2|/¢ o 22| Obs.incl ange__| P2z 5| 20 782722 2
Tongitude - 2821 S or S35 os %S os s Index cor'n.. ) ) o0
LAToL8&T & o/ 348 £2 148 5 ! Semi-diam___ B8ls lsalf, /58|~
I B e 4 3l = 9 i 73 008002 53852 #d-
Holrengle b i | No correction should be ineluded for parallax or refraction.
; cos 17 SKETCH
COMPUTATION OF HORIZONTAL ANGLE cos A,,pm,_zcos h : S
i 2 3 ; 4
+ A )
T R L s 9.% 5 605 7, B ¢87|7. 72 /47|, ES : R E
I T R T e ?,822#7#2\7 82£02717.6§2385° i
LOg €08 Aappros-amemem-cocan-o- 9.£2769319.6¥2290|%.64831 A" :
A i LG LT 63 D9 63 kBT :
Dip correction*______________ = DIET = 03.0[ — 03,0 ';— i
Dppiaion res Gt Y X ois 3 LR !
Az. cel. objectmmeeeeoo.... 32 2% F9 3234 92 49aF :
247 25 $0-3 R i
Az. horiz. object____________. /56 3523/35L 285/56 +4& ¥ :
2236 30.3 Mfin; /156 -300 :
INTERPOLATION FROM AZIMUTH TABLES &
1 >
Hour angle | At latitude: i At latitude: o gilastg:\trlfteio‘ﬁ 2 2
: X Ay |[sEzprls 23 [ ot a,e:s‘/os'..szf_‘.é’;‘_-f?
A v uil F ’ 1 :
o8 $° le2 o] |90 #2|9/ ¥5¢| 23 0% #7r #7| 72 #78| 92 09.1} "© ¥+ .
. 2f 28,5 27 2.7 AZIMUTH .
2 72 a5 ——
Y ys & 4 ! gt | 72 50.3 = R e TR oo
0B 6o|f73 81192 0F|9z /5|79 41|22 2/ |7 25,7 73 #0.8)7%Cor'n at buoy........_........
; 254 Cor'natbusy.___.__._____..
| Az. anchor to anchor.______
ECCENTRIC REDUCTION
Stations a Log sin Log s (meters) Log 2.2 Log reduction |  Reduction
Becssiafion sl oe g - = 1 Buoy anchor.. 0°
Dist. ______ meters, log .______.__.
colog sl iea it .
BNm i e
Ece. station Buoy anchor__ 0°
Dist. ...... meters, log
cologinds oo - o
Lo e

*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Asppre.) computed by the formula
€08 ﬂ-nux.=& 4

cos b’ Coreup W8 X 11—11535
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INSTRUCTIONS
Form 720 is designed to permit of the simultaneous computation of four ssts of azimuth cbservations,
INTERPOLATION FROM AZIMUTH TABLES

Az hs should be reckoned clockwise from the north on Form 720. Bpaoce I3 provided for abstracting the proper values from the tables, and for making all
necessary interpolations.

ECCENTRIC REDUCTION

In case elther vessel is not on range with the buoys, the redustion can be made In the Jower box—d is the distance between the buoy anchor and the eccentric
station; a i3 the direction, In whole degrees, st the socentric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the Initial, Logs
should be carried to four decimal places and dist: to whole meters. The quantity “log of reduction * is obtained by adding the “‘sum® obtained at the left of the

sina :
{orm with the quantity log e

It should be noted that the result is expressed in minutes of arc.

DIP CORRECTION

The dip correction, which is obtained from the graph below, is applied to the approxrimate horizontal angle, “Aeppres,”, to obtain the trus horizontal angle. In
measuring the inclined angle it is assumed that the polnt on the visual sea horizon at the buoy is used.
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. ExamPLE 27
50° 1 / // . ___,,74
/ i=77° 31, 2767
/ h=42° 45',
40 L Height of eye=27 feet.
l From Table 14, Bowditch, & height of eye of
27 feet gives an angular dip of the horizon
30° of 5’ 06* (5/1). ’

Enter graph for 1=77°5, and h=42°8 to obtain

correction of .68 for one minute dip.
20 88X 5!1=38!5 correction to be subtracted from

the approximate horizontal angle.

5 ' 5 2 5
CORRECTION FOR ONE MINUTE DIP, To be subtracted from the approximate horizontal angle
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DEPARTMENT OF COMMERCE Sheet No. fé_ of ___»f_?-_= sheets

U. 8, Coast AND GEODETIC BURVEY

e Moy 005 ~ AZIMUTH BY INCLINED ANGLE

From Buoy: o e Buoy: ... E@.K _______ e - ' =
N ' Latitude 3% ___/2.257 —
U. 8. €-&-6-8. Ship . /@Q/V&’ e Tl - KT rz/c’?’ FIAC OO0 C/ Commanding. Longitude 25---%—_%‘:%_,
Project S_f-"é‘C-r of Sury %,»,’ Locality (—‘G?/Pﬁ éidok ot 7V.C Date 6. /2 e ,19.42 . m : ‘*'8
Buey = bears ______ . true,"'!distance ______ meters, horizontal scope ......... meters. Longitude L_f_'__(?_g_-.é'::“f-":;s’/
179F2VS = ¥ = B e o ’ P &7 2
Celestial object observed e bearing 7<__° true. Hokte U Ped (S
Horizon object observed e bearing ______° true. Hob— e fo il ann
Anchor of buoy ... ISy meters, bearing -...__° true from horizon object. Chronometer NJ.7227/ 1{0}141‘ Watch No. .. l\ffd,]“_

Inclined angle i by /A Zusing Sextant No.C./7 1. C.=_. 0. Vertical angle h by(~47 using Sextant No. 257 I. C.= .27

ettt | R 2 8 & ! : 2 =
RS e e Smaeenig: B I 2 4 S 2 % bl

Watch reads...__.._______ Observed h_| £/ 36| 5/ 455/ 58

Chron.-Wateh ___._______ 2 Index cor'n_ i P o

Chron. time_.....__.___... /4 20 25l/4 22 ol|/4 23 451 Semi-diam...| g /5.8 ss:8| 7

Chron. cor'n......_. e = 44 — el =47 hisisinias s/ v 2l&2 w0 Bls2 ,38

GECERE /4 19 4174 2r oA/E 22 <7

Eg.of time or RIA. M. S4+18hr.| « 03 242 — 03 247l — 03 242

Cor'n, Table I1I (N.A.)| /¢ /¢ 1c.874 f87‘/§.§/(( 19 24.9 % ; .' e . s ol S o iy
G.ATorGS.T S o5 8" ¢ os PhE"S oc TYE|” Obs. inclanglo—-| 720 32| 72 #2722 22
Longitude....ccccee r9 o Ty 18 ygdl 9 /5 229 Index cor'n.. oo oo o-o
T LAT.or LS. T 539 /o 96| 9 M #3695 13 27%¢ Semi-diam... r<8|L /5@ ASB
A e Toroommmeooeeee P2 528123 ©28/2> 328
Hour angle, ¢_.._________| - Mo correction should be ineluded for parallax or refraction.
cost- - SKETCH
COMPUTATION OF HORIZONTAL ANGLE cos ﬂ“"”"":cos 5
i 3 2 3 4 S
= " I 7
TiogicoR iy i 28 EPY | Py 727 | T H4PSHY | TR
Log cO8 Aveeeoeeeee . 9. 22/ 628" 2.289 2/2'12. 28701 1 i
T ey e e ?.€97272119.67650%19.682%0 3 '
Bl cr 2¢ol Gr #5.3( Lo ¥% 7 :
Dip correction™*. ____________ — o6z3l— 03,3 — 033" — I
I G/ 32.2] é7 Yo.o 6o vé.4” :
Az celiobjesti . 25 5% s el 95 woim !
]
Az Horiz. object . Ise #-8)<7 ir8l/s6 358, sas|% o |
T Mean |150 - %:H-{;?' g |
INTERPOLATION FROM AZIMUTH TABLES :
o]
TLatitude of Eoas)
Hourtangla At latitude: 3 Al At latitude: 25 ' 5 observation G G & l9/
523 s LY |323.475|8 23 ls2 ¥ 5 23098 S 22! 1 :
See y = : oth & e
7 /0 |?s 07 |28 42 7% s52.49€ 2/ |FY £7|%6 02T 75 434
0.8l 2ea| - 222\ ; b 75 9.4 AZIMUTH
12.72.1 95 2.8 ==
/3. %6y - | L Ais #2.3||v From to
7 2o |7 wr|Esiys|g. Junie 07 |#C W 97 solfe Frglp Cornatbucy. o nis
29 26 ( 29 Con atibudy- it o
s Az. anchor to anchor...____
ECCENTRIC REDUCTION
Stations a Log sin ¢ Log s (meters) Log si%a Log reduetion Rad‘i‘m"n
Eece. station 2 Buoy anchor._ 0°
Trighitaseis meters, log __________.
cologsin i B
Sum :
Ece. station Buoy anchor.__ 0°
ETEE meters, log .
cologindic s ol 8
St S e e

*This aorrecg\ion is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Aspsrez) computed by the formula

€08 Aspproz =28 - e £ 3 3 '/){
*cosh Corp 5 0 k-;_‘:‘.‘/-’, 11—11535




INSTRUCTIONS

Form 720 1 designed to permit of the slmultaneous computation of four sets of azimuth observations.

Azimutha should be reckoned clockwise from the north on Form 720. Space i3 provided for abstracting the proper values from the tables, and for making all

INTERPOLATION FROM AZIMUTH TABLES

necessary interpolations,

In case either vessel is not on range with the buoys, the reduction can be made in the lower box—d is the distance between the buey anchor and -the eccentrie
station; a is the direction, In whole degrees, at the eccentric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the inttial. Logs
should be carried to four decimal places and dist: to whole meters. The quantity *“log of reduction ’ is obtained by adding the ‘“sum* obtained at the left of the

ECCENTRIC REDUCTION

sing

form with the Quantity log e
It should be noted that the result Is expressed in minutes of arc.

The dip correction, which is obtained from the graph below, is applisd to the approximate horizontal angle, “Asppeos.”’, to obtain the true horizontal angle, In

DIP CORRECTION

measuring the inclined angle it is assumed that the point on the visual sea horlzon at the buoy is used,

INCLINED ANGLE—i
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/ N 1A ///I,
l // // L~ // e 7O° i
T AT e ——
T T
l / / A /
I / '/ /// L~
[ /1 / £
[ 1/ 7
/ // EXAMPLE 427
/ i=77° 31", +7 Y/
I // h=42° 45’.
- Height of eye=27 feet.
| From Table 14, Bowditeh, a height of eye of
/ 27 feet gives an angular dip of the horizon
of 5’ 06” (5'1).
Enter graph for i=77°5, and A =42°8 to obtain
correction of .68 for one minute dip.
.68 5!1=3!5 correction to be subtracted from
the approximate horizontal angle.
5 ) 5 - 2 5 3

CORRECTION FOR ONE MINUTE DIP, To be subtracted from the approximate horlzontal angle
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H’-Z‘_’S’;

2
ST L Sheet No. . Z... of L& sheets
e AR AZIMUTH BY INCLINED ANGLE
From Buoy: -_A-___--E_Q.:'S _____ to Buoy: ,_,-,__6__ P LS g
N Latitude -___2{_-1_’6._-;5_'____
U. 8. €& G-S. Ship A) dNancs § 1[ K. OC}Q/ Commanding. Longitude 72._ 2225
Project SPCNG[ Su rvrrf Locality | Q/Pf-’ Look (o, 7‘{- Date 5/:? 2. 1942 i fn"“"’;c
Buoy ______ bears ._____° true, dlstance ... meters, horizontal sCOpPe weeweeeee me{;ers."l Longltude E'_:f:-_é_’.éf_gﬁ"‘:"';"
: . . &, ] -+
Celestial object observed _ L. bearing ... ° frue. BeA - .= Decl 5 7 23 Hew <
Horizon object observed = bearing ... ° true. ikt oo Al S
Anchor of buoy _.____is _.____ meters, bearing ______ ° true from horizon object. Chronometer N§ ??_3:1" 1&’% Wateh No. ______ h?fér
Inclined angle ¢ by /£.& using Sextant No. 242 1. C. — 07 Vertical angle h by C.£/ using Sextant No.Z27 1. C.=__ 0.
oo 2 3 s 1 ? s |
B om | E o mate | h ml e e el e s e ] e
Watchreads.__........... Observed h..| 522 b g5 0| s /3 |SE 33
Chron.-Wateh __________ Index cor'n.. s o0 ~| ; o5
Chron. time_____________ V¢ Yo 32]\/¢ ¥2 /4|/4 #3 39 /¢ #4 53| Semidiam .| + o8| /587 /587 /587
Chron.corn....________ ) — s = ré, R st ¢4 3¢ acBs6 268l5¢c ¢85 8
@IS s ¢ 39 z25/4 4 1874 ¥Z 3474 43597
Eq.oftimeor RIA. M. S4i2hr| - 3 2437 - 3 av3” = 3 agzl” - & ;/d -
Cor'n, Table ITI (N.A)|/ % 26 1o 4% 37 53 /€ 27459 /{c v0 22,4 7 s 5 oA 5
CEAE R T oA = L ot Usinlange | 24 00 | 24 2/| 7% 02) o¢ 25
Eongitudesc i sa i 05 0S |0 05 %5 05 o5 #| 05 &5 #4f Index cor'n.. oo oo e o
AT ol S 0T 30255407 32 pE-70§ I3 a#d 07 3 #9 Semi-diam... /58 l/ P Z e
A= e J2.” 06 1c.7 agleEEEE 7 22.819¢ 36824 280 0.8
Hour angle, ¢.___..__.__.. No correction should be ineluded for parallax or refraction.
COMPUTATION OF HORIZONTAL ANGLE cos Auppros = 22: - - S
= =
i 1% 2 ] 3 9 4 1 :
OECOR, s e 7, 430/65 |7 4237287\ 7. 532 /8|7 Y2/ 757" - R e
Togco - e Q. 200488 19.25¢ ¥73 2. 792 1/ 8 |P?. 728280 % i = a7
LOg €08 Aapprogemznzzaccceeccas 9.629¢22{7.6922/¢|2.670 2300|7836 671/ :
aa‘p'prn:a— --------------- 6‘/ .2-—5_6' 1) \_‘?JTB N 60 37 I l:'7_/ 08 =2 / 1
Dip correction® ____________ — 0384— o03.8"— 03,8/ — 03.8 |
T L ey nee e e = T -0%5/{ '
Az. cel. objett s oons 78 42.90 79 02,8V 79 (25 27 3385 !
1 /| - Suve !
Az, horiz, object ... /¢ 0 0#A/c0 34.8|/F9 52.8|/co0 38.0 ;j: :
& Mean [1L0- 36. 4|71~ !
=~ 1
INTERPOLATION FROM AZIMUTH TABLES \ ]|
(]
Tatitude of > \2& oA
Hour angle | At latitude: 3¢ A At latitude: TS it -/ o
223 s 2y |e23mls 29 |0 2% |e2zsps ) X2 2t f
e e 15] i A o
6y 23S |78 3¥ |7 X &t| 28 25| /00 0 A B '?2-?’5’5"3‘?‘.?/
F0.28F Tl og #2.9 > AZIMUTH
22.00F 79 oz_.a‘/ =
23.27 f 71" I?QT From ... 0 e
24,65 9 047 3 i .61 Sbornaubuey -
0y va  |/00 22| 78 £#/00 ¥o|s02 OF|/00 2X[/6/ #2.X5] /oo 35@) ~ Cornat buoy .
s 2 ; Az anchor o anchor.._____
ECCENTRIC REDUCTION
Stations a Logsina Log s (meters) Log 51—1;2 Log reduction Redz:ction
Ece. station Buoy anchor._ 0°
Dist: i meters, log =i
colopsinie e i
NI e
Ece. station s Buoy anchor.. 0°
Dist. ...... meters, log
celogiEinalZ e s ten
Sum
*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Aappre=.) compuied by the formula
€08 Aapproz. =§g: ;; s 7 : 11—11535
- ;.‘_{'{J‘gl e ) T3 E“')

_1,‘.

— R4




Azimuths should be reckoned clockwise from the north on Form 720. Bpaoce Is provided for abstracting the proper values from the tables, and for making all

necessary interpolations,

In case either vessel is not on range with the buoys, the reduction can be made in the Jower box—d is the distance between the buoy anchor and the eccentric
statlon; a is the direction, in whole degrees, at the ecoentric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the initial. Logs

INSTRUCTIONS

Porm 720 is designed to permit of the simultaneous computation of four seis of azimuth cbservations,
INTERPOLATION FROM AZIMUTH TABLES

ECCENTRIC REDUCTION

should be carried to four decimal places and distances to whole meters. ‘The quantity “log of reduction ** is obtained by adding the *sum’ obtalned at the Jeft of the

sing

torm with the quantity log e
It should be noted that the result 13 expressed in minutes of arc.

The dip correction, which is obtained from the graph below, is applied to the approximate borizontal angle, “A«ppres.”’, 10 obtain the true horizontal angle. In

DIP CORRECTION

messuring the inclined angle it is assumed that the polnt on the visual sea horizon at the buoy is used,

150°

/

1407

130

120

Ho

[e]o}

9¢

8¢

INCLINED ANGLE—i

lé
2

/.
Y 0‘70)

\6( o,

\

N

[~
NN

EXAMPLE 2>

T
£=77° 30 387 v

h=42° 45’.
Height of eye=27 feet.

From Table 14, Bowditeh, a height of eye of

27 feet gives an angular dip of the
of 5’ 06”7 (5!1).

Enter graph for £=77%5, and h=42°8 to obtain

correction of .68 for one minute dip.

.68 X 5!1=23!5 correction to be subtracted from

the approximate horizontal angle.

horizon

.5

CORRECTION FOR ONE MINUTE DIP, To be subtracted from the approximate horizontol angle

5 2

1111535

S5

U. 5. GOYNRKNEXT FRINTING OFFI08

3I



: o
DEPARTMENT OF COMMERCE Sheet No: O of e
U. 8, CoAsT AND GEODETIC SURVEY

o e pt AZIMUTH BY INCLINED ANGLE
From Buoy: Geor 2 to Buoy: Pt L
o y: - =ZS80P T e = 2
_ N : / ' : Latitude ¥ ¥ #fo
U. 8. 6-&-G-S. Ship = a/\/éf e e . ,é?“ S- a7\ ddal, Commanding. Longitude Z& == __
Project spac.*-.f g vivey Locality CC?;D? L oals gt , Date ‘;/_ecr 19.Z 2~ 5 iz i—
Buoy ._____ bears __.___° true, distance _____. meters, horizontal scope ... meters.k - Longitude $...05 48,8
. . 8. -] ’ [}
Celestial objeet observed 0. bearing .. ° true. BAT T Pen § 22 26 S
Horizon object observed C‘J' bearing ______° {rue. o H T andel . o
Anchor of buoy ._____ is ______ meters, bearing ______ ° true from horizon object. Chronometer N2 o Watch No. .. e
Inclined angle ¢ by /Z.% using Sextant No. €42 1. C.=__ 2.7 Vertical angle h by 4. using Sextant No, A7 I. C.=_4-Ci.
e e : s P
koms e hoomoe. Weems 8 R 8 Ll ] LR LESet)
Watchreads ... Observed h-_| 59 22 |50 0/206 0 03
Chron.-Wateh.___________ ; Index cor’n.. o0 S e [ral)
Chron. time. .____ s d0 27/ of £2|/5 03 03 Semi-diam._. /58|, /58 /58
Chrenicorn 2= 57 $7|w ol LT 59 #.8lco 17.5¢0 y5.8°
GECETRe ey /457 30/5 00 S5/ 02 o¢l”
Eqoftimeor RIA M. Sti2hr| = @ 2¢¢|7 = 2 2485 3 zpe ¥ :
Cor'n, Table I1I (N.A)| /4 36085\ 74 $73p.4( /% 58415~ Teo e B s
Gk TiorG. 8. e 4 > Obs. incl. angle..._.| 27 32| 7% $¢| 27 s
Longitude ._____________. 05 05 ¥RROS 0¥ #5Q 95 o5 75§ Index cor'n.. oo oo 0o
LAT.orL.8S. T |07 £014.90% 7 4407 s2 52.7 Semi-diam_.|”  /s8\, /58|, 458
R. A P ZEs2.8l75 11.8|1>%¥ osiB
Hour angle, ¢ ____.._____. | No correction should be included for parallax or refraction.
cos 7 SKETCH
COMPUTATION OF HORIZONTAL ANGLE cos Aappror, == -
1 P 3 4
Iy r’/
Fagicopics i P 4/6322|7. 407 37% |2, 410 z.s'w;:- o2 ﬁ//;a =~
Log cos h - 9. 9,2 2/202 655762776 2% 830 i
Log co8 Aupprogeecceec-ocmcn--- 9 .7/83C6 L1277 223219 .71 5427 :
Aapproz-ooocmmoaaene 58 5731 s8 8./ 58 44.9 !
Dip correction® ... _..___ — ol | — oYl — o ¥ f|"— 1
e &g 472 Y S8 sY. o s 38 % :
Az celiobjectsia s Tt /02 4so.Flloz 378|003 15T :
A 1
Az. horiz. object......._______. ¢/ 27 9l ] SEBIEL ¥ o :
Z “Mean | | [— 5% ﬁiiv\ o -
INTERPOLATION FROM AZIMUTH TABLES 7 T ;
iy kg
Latitude of ey
Hourfangle At latitude: ey | At latitude: 3 5 ° o observation b Ca Ge oyl
s 23 |s 24 |i23mills 23 |5 24 |s23.493 | 2¥. 228 ; d
V4 49 / p 59 : svefy /
07 s0 |92 By |M6 SL|/02 1] Loy r2|/o 2 e2y03 S2.8/02 ds /ﬁﬁ?
T AT A L 16ilies o "’“Z . AZIMUTH
=169 1. : (02 ST e 5 7
52,8871 e s / ALY o2 1% /From ............ to s
/o co o ¥9|108 eelioy 28|w0e zC|lod £t 16 /5804 247 Cor'natbuoy. ...
: eyl ARTE T Ly i Cormatbioy. = 0
Az. anchor to-anchor_______
=
ECCENTRIC REDUCTION , .
Stations a Log sin a Log s (meters) Log % Log reduction Redu;ction
Ece. station -.| Buoy anchor__ 0°
st meters, log

cologsin1’ ___. :
Summss Rt

Eee. station Buoy anchor__ 0°
Bl meters, log . ______
cologminilfeae e .
Sum

*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Aapprex.) computed by the formula

€08 Aspproz. =

11—11536

Cos 1 =
R ’ - S
o C/&-_{,c ’5(-_5— W & &2

=



INSTRUCTIONS

Form 720 is designed to permit of the simultaneous computation of four sets of azimuth observations,
INTERPOLATION FROM AZIMUTH TABLES

Azimuths should be reckoned clockwise trom the north on Form 720. Bpace s provided for abstracting the proper values from the tables, and for making all
neoessary interpolations.
ECCENTRIC REDUCTION
In case elther vessel Is not on range with the buoys, the reduction can be made in the lower boxd is'the distance between the buoy anchor and ‘the eccentrio
station; o is the direction, in whole degrees, at the eccentric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the initial. Logs
should be carried to four decimal places and distances to whole meters. The quantity “log of reduction ** Is cbtained by adding the “‘sum '’ obtained at the left of the
sing
torm with the quantity log et
It should be noted that the result Is expressed in minutes of are.
: DIP CORRECTION

‘The dip correction, which is obtained from the graph below, is applied to the approximate horlzontal sngle, “Asppres.”, to obtsin the true horizontal angle, In
measuring the inclined angle it is assumed that the point on the visusl sea horizon at the buoy i3 used.

15¢°
I‘,—‘/ . |4+
s ———
140° B P B =
Qb / ///
AN
< e 7
130° 37/ B4 ]
<A = LT
120 % = —]
/ | ‘/ wb‘o// . /_’_____—
il
R / / Vd 1A Ls ]
1 O > ne J/‘
/ A / L~ o
|oo° / / // // \—\=60° ///"
L = L
T oo / A = T nefO |
= IRVARVARY, | e
—
2 80 / )4 | — |
; I (/ / L]
8 o A
5 [ /T4
Z &0 7 ///
1. EXAMPLE
0 g 7
n i ! .
It/ i=77° 31", 17,
7 h=42° 45", 4
40 Height of eye=27 feet.
I From Table 14, Bowditch, a height of eye of
27 feet gives an angular dip of the horizon
30 of 5% 06~ (5!1).
Enter graph for ¢=77%5, and A =42°8 to obtain
‘correction of .68 for one minute dip.
20° .68XSf 1=3!5 correction to be subtracted from
the approximate horizontal angle.
10°
o°

5 I 5 2 5 3
CORRECTION FOR ONE MINUTE DIP. To be subtracted from the approximate horizontal angle
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DUEPARTMENT OF COMMERCE

8. Coast AND GGEODETIC
Form No., 720
Ed. May 1935

N
U. 8. €%6-8. Shlp

BURVEY

From Buoy: _________‘_’c’_z _/é_________ to Buoy:

47* Ijr} weoad

AZIMUTH BY INCLINED ANGLE

/9(7//:7)7 Lol

Latitude 34 _ 000 ¥
Commanding. Longitude74...2/ 7.7

’ v

Pm]ects pecalS urve v, Locality (-a o Lk Oof NG Date CL2S 1942 -
/ . &
Buey .. hears — e ° true, distance ... m;;ters, horll?ontal BCOpE-imiiit metersh Longltude é_':.__t?.S.':h__?:.'_?_
5 i ey
Celestial object observed L2 bearing2.2.2° true. RoAL oo Decl. & .2 Bl
Horizon object observed ad) bearing ... ° true /7029, 120 i
Anchor of buoy —...._is ... meters, bearing ______° true from horizon object Chronometer No ______ i&‘d’T" Watch No. ______ h?id,r

Inclined angle 7 by Z£.£ using Sextant No. ¢./7 I. C.— .07

D | » 3 s 1 ? 3 s
e T ome R T h. m. 3 2 i 9 x ) & 2 !
Watehreads.._...___.___ : Observed h..| €7 go |68 433D 8 06 50
Chron.-Watch.___________ Index cor’n.. ok o o
Chronatimec o =00 /8 22 £3|/8 2529 /6 27 /£ Semi-diam.__ /58 7 &4 /58 ¥
Chron. corn........___ T e ey hesmin 67 5.8l £7.d¢€22 3
GECE T J8 31 8 34 15{r8 36 s/ e o e
Ba.of timeor RIA. M. S412hr.| ~ 45 267] ~ 63 237 — 02 2647
Cor'n, Table I11 (N.A.). % ST e Reuee
G.-AT.orG8.T_.I/F-28-135/8 30 431 /R 32-359 Obe. inel. angle...| 7/ 28|20 54|90 36
Eohgifidess gz TS T ot has e P aaY Index cor'n._ = o oo
LEATE oS /23-22-4673 2¢ 2m13-27-0%7" Semi-diam___ /5 8 /8.8 /58
AT SR e 7 { R 7/ #3.85/ 09.8l 70 5/.8
Hourangle =50 oWl Sl =y y-eL No correction should be includedfér parallax or'Tefraction.
COMPUTATION OF HORIZONTAL ANGLE cos ﬁmm-m%z;i : SKE:/CH
i 2 3 4
I/
PR S e g1 gg 2| 309552121780 39 2 Lo~z
Logeashes = = 9549 oﬁ:’,’?\p’a#ﬂ;o o566 5374, i
Log 08 Aspprogecaaecccaaaaa- 2.5739755#9.?5”1—? 998611 502 /_/ :
sl P - 5826-31 93 - - 45K 20 - .3}/ :
Dip correction®_________..__. — rLE = patmeE 3 e = ki
N 94- 42,27 V193- 03.5" " R2-0931 7 ni:
Az, cel. objecto.__.________ v - 29 S IYS-25% 246 :
B39- 132" 338 2357 B3¥-1 Bl |
Az. horiz. objeet.—_.___._______ | w3y, 19 - L3 31. 6 :
339-25-33 123 Mean | 338—3%7 :
INTERPOLATION FROM AZIMUTH TABLES ~'° Su~ E -
‘_M_"_________I oL |
Hour angle | At latitude: 5 L/ °~00 At latitude: E,g‘;f.:;‘;‘a;‘; -%_flf_ S e =
e 5 22°7 |5 240 823041 s 5 5 e
13- 20 | llb— 549 M‘—rﬁ' [16- 3@&"
22787 : 115- 29 B/
25367 nd- 23 (35 AZIMUTH
22.14 |7 A 113 - 54| Sk T
20 |13=17M =16 " |n2-54|" From to
= Cor'natbuoy.cc i
Gorn st by oot u
Az, anchor to anchor_______
ECCENTRIC REDUCTION
Stations a Logsina Log s (meters) Log 228 Log reduction Seddudon
Ece. station Buoy anchor__ 0°
Dist. ... meters, log ...
colopRin i e e g o
SimiEi e e s
Ece. station Buoy anchor.| 0°
Dist. _____ meters, log ..~
colomeintlles e ia o
Sumesiiae e e

*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Asppre=,) computed by the formula

A

COS &
€08 Agpproz.=——,

cos b 11—11535

"




INSTRUCTIONS
Form 720 is designed to permit of the eimultaneous computation of four sets of azimuth obser'vltionl.
INTERPOLATION FROM AZIMUTH TABLES

A hs should be 4 clockwise from the north on Form 720. Space Is provided for abstracting the proper values from the tables, and for making all
necessary interpolations. -

ECCENTRIC REDUCTION
In case either vessal is not on range with the buoys, the reduction can be made in the Jower box—d 18 the distance between the buoy anchor and the eocentric
station; a is the directlon, in whole degrees, at the ecoentric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the initial. Loga
should be carried to four decimal places and distances to whole meters. The quantity *log of reduction ** is obtained by adding the “‘sum ” obtained at the left of the

torm with the quantity log %2.

It should be noted that the result is expressed in minutes of arc,
DIP CORRECTION

The dip correction, which is cbtalned from the graph below, is applied to the approximate horizontal angle, “Agpprer.””, to obtain the true horizontal angle, In
measuring the inclined angle it is assumed that the polnt on the visual sea horizon at the buoy is used.

15¢
L / //
(8) -
140° 7, =] ==
.\Qb Vel / ///
130 3. L =
) >'d —
/ A A0 L~ 1
120 A )2 =
”0, / / // /// “")d ’4///
/ // / / ///
o0 A AT = e
} / // /’/ | ///
1 o I // // /// U we 0] |
| 1/ / // /// - : I e
O L] T
s 77 A
2 (/AL
Q V A
Z 60° A A /
- // !
5o 1 / / EXAMPLE L’,"-??-/}/
I/ i=T77° 31", ';731 7
’ // h=42° 45’ 258" %
40 : Height of eye=27 feet. 4 "3 i°
I From Table 14, Bowditeh, a heighe "of eye of
! / 27 feet gives an angular dip of the horizon
30 of 5/ 06* (5'1).
] Enter graph for §==77°5, and h=42°8 to obtain
correction of .68 for one minute dip.
o0 l .68 % 5/1=3"5 correction to be subtracted from
the approximate horizontal angle.
I0°
o 5 ll 5 21 5 1
. . : . 3

CORRECTION FOR ONE MINUTE DIP, To be subtracted from the gpproximate horizontal angle
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DEPARTMENT OF COMMERCE Sheet No. -£2___ of -.Z:e_?\.i_ sheets
U. 8. CoAastT AND GEODETIC SURVEY

B i AZIMUTH BY INCLINED ANGLE

From Buby: A Q€5 to Buoy: _______-_!{i/_i_»'f_f_g___ o : —
]\( O/ ) f 7Z ; Latitude -s?.i'f_u__P.{;fE-___’/ ———
U. 8. €—&-6-8. Ship .. Pdvance. LA 247 W OQ.c.... Commanding. Longitude 7. 225

Project bﬁ'f’.r vl S.202Y, Locality Ca?“ Lok Out; N. S, Date g/ S0 ., 19€3

/ h  m sl
Buoy ____.. bears ._.._. ® true, distance ...... meters, horizontal scope _________ rntatr;n-s."L Longitude f:.-.?:’i-___??_/.
m. 3. 1 ’ "
Celestial objeet observed o bearing ... ° true. Red Decl. 5 ...2A32 (| oo
Horizon object observed 5 bearing _.____ ° frue. 7029/ Hullow g Gars
Anchor of buoy _..___ is ._____ meters, bearing ______° true from horizon object. Chronometer No. _.__.. 1&*?1\ Watch No. _____. L?Iqr

Inclined angle i by Z4/Z using Sextant No.¢./.7 I. C.=__@7. Vertical angle h by C&Zusing Sextant No. 2291 C.=..F0

besisltamtaanl Ty ? 3 : 1 2 s [
|, iy Roiomen J R e X R m. s 2 % & x S £ . ’
Watchreads _.o........ Observed h__|¢zz /7 300G 12368 S
Chron.-Wateh. ... Index cor'n..| ) " on oo
Chron. time ... (7 %G 335/8 57 SA/8 7 .24 Semi-diam...| 52 /58 258
Chron. cor'n T ! L | J I ¢ 32.366 29.3166 13.8 ¥
GC T 18 4 218 up g 18 49 v o A
Eq.oftimeor RIA M. 8412hr| = 53 26H< 43 27 - 03 26 :
Cor'n, Table ITT (N.A.). 2 = = s s ey Gk
G.A.T.or G.8. T.___|/8 -ul . gkk (8-43 -8 /& -4 -¢5y Obs. incl. angle.....| P00 75|20/ | o o
Tongitude oot e YT as a2 Index cor'n.. o0 do oa
ERAST o SEa 132 -36 -2 13 - 20-wEH 13 -39~ A Semi-diam___ X /58 /58
R. A = }6-4 13.4 e e e 70 30-8loo0 7z Blgo /578
Hour angle, ¢..__._______ 1= RL. 47 -7 8F | 1-39. 28 No correction shou:?/fm included gaf parallax gf refraction.
T ‘5 . ~
COMPUTATION OF HORIZOB-H‘AL ANGLE cos -&approz‘=z_g§_; L
4’
i ) 2 3. J/ 4
Log cos i 79522 11 |75 7/ 556 b2 36> |, :
Log cos £ - 260003107 600 20379 b05 32", VTE K’”ﬁ
Log €08 Aupprogenceacacaaa-e 838 22¢071829 02 53805700 6], :
e s q1- 172:80 A 21-07e% | 20-25.2°A !
Dipicotrection® i it — ¢F/F-X| — 9.3 =GR = |
Kipeieeein 108 4 -A90874 7 | 902937 !
Ap. cel.object——— .. 24303 /9929 2 kg 57 !
34014 - S | o 59 /Q@QL- 2k !
Az. horiz. object._.__.________ ; !
213 Mean | JH0-279 :
INTERPOLATION FROM AZIMUTH TABLES Sun !
E i
Hour angle | At latitude: 34 = At latitnde: 3.5 el B }(:3‘ 2 e Lova
Y lean s a4 L a3 e 23 24 “|s 2320 | 34 %0l t
[~30 | N3-127) sn~10¥| w2~ Sl 1S -28] 113-287 nS-o0bls
-7 / .
BTN no- 4|~ Nir-59l1o0- 57 / AZIMUTH
3268 o= 2B e 32 Nor=3 ) ‘/ 5 7
39. 288 ho- oal|v I]l-o‘—}lno-ﬂ-fi /me to
Cornatbuoy--ioii o i
. /| 7 2 % ' Cor'n 8t bUOY.-eceeceeaaeee :
=40 [ 1io-p8 | 108~08 | 104-Hb || 12=10¥] 110-1S | W-49" Az, anchor to anchor______
ECCENTRIC REDUCTION
Stations @ Log sin a Log s (meters) Log ﬂ;—‘f Log reduction Redx:ction
Ece. station______ Buoy anchor_. 0°
Dist. ______ meters, log _.____.___
cologRinelfeam e -
Sume s ek e e
Ece. station Buoy anchor.. 0°
PRt meters, log ... :
colog sl se st s
Sum e T

*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Aaspres.) computed by the formula
]

cos
e0S Aoppran.= o Cemp L EUC R
v  Reas




Azimuths should be reckoned clockwise from the north on Form 720, Spaoce i3 provided for abstracting the proper values from the tables, and for making all

necessary interpolations.

In case elther vessel i3 not on range with the buoys, the reduction can be made in the Jower box—d 15 the distance between the buoy anchor and the eccentric
statlon; @ is the direction, in whole degrees, st the eccentric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the injtisl. Logs
should be carried to four decimal places and distances to whole meters. The quantity *log of reduction ** is obtained by adding the ‘‘sum* obtained at the left of the

torm with the quantity log s_(_x:_a__

1t should be noted that the result Is expressed in minutes of arc.

INSTRUCTIONS

Form 720 is designed to permit of the simultaneous computation of four sets of azimuth observations.
INTERPOLATION FROM AZIMUTH TABLES

ECCENTRIC REDUCTION

DIP CORRECTION
The dip correction, which is obtained from the graph below, is applied to the approximate horizontal angle, “Aeypror.”, to obtain the true horizontal angle. In

measuring the inclined angle it is assumed that the point on the visual sea horizon at the buoy is used.

150° —
Io / ./'/
'40‘ \b\o / —-——"'———‘—-—’——
)
Ny 2 sl
130 g7 \\5(9,/
L] 5 —1 1|
4 :oé/ P
Izoo / \\/ . "
‘/ ‘/ o A()// | |
-
no / 4 ] 050 At —T
/ 4 / ] T
100 / / /// > Bl =60, T |
/ /! A )i T
:Il 90 / 4 // T n=70 |
_a IVANVAR y AP ] E——
—
Z 80 / A_| / | — |
= | /1 V
S oA
& [ [ /TAX e
8 // il —
Z o /// 293¢
& 60 / i 1y
S
5o 117/ EXAMPLE 4 73657
PRy
I/ i=77° 31, %
I / h=42° 45’ 3‘4 3 el /"
40 Height of eye=27 feet. 54 ?
| From Table 14, Bowditch, & height BF 9ye of
[ / 27 feet gives an angular dip of the horizon
30 of 5 067 (571).
L Enter graph for §="775, and h=42°8 to obtain
correction of .68 for one minute dip.
o0 .68X5!1=3!5 correction to be subtracted from
the approximate horizontal angle.
0’
00
5 ) 5 2' 5 3

CORRECTION FOR ONE MINUTE DIP. To be subtracted from the approximate horizontal angle

11—115835
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DEFARTMENT OF COMMERCE ' Sheet No. £/ ___ of /_6_2._ sheets
U. 8. CoAst AND GEODETIC SURVEY :
B e AZIMUTH BY INCLINED ANGLE
. From Buoy: -_____--.K.J‘.:I?e ..... 15 Buoys ralo Ao
. N Latttude .3%._03.9 S
U. 8. em&-g.-s Shi fp /‘D Jvan = / z .r;*cm w.9ed. . Commanding. Longitude 25:___2_9___1_9;’
Project PEGr" S-'-" rve»“ Locality Ca e 100"- OU"Lr s, Date v/’ <0, 10 e
4 ,—_ 3 —
Buoy =.2- bears ____..° true, distance ______ meters, horizontal scope ... mei:ers]‘i Longitude .é____Qf.-___E__
. it 8. -] ’ [
Celestial object observed &£ bearing ...... ° true. RoA - - g6l g D il
Horizon object observed ... JeSian bearing ......° true. Bl oo f 20 s -
Anchor of buoy ...... 18c i meters, bearing ______ ° {rue from horizon object. Chronometer No. ??%?ig%“‘— Watch No. ... Lf“?r
Inclined angle ¢ by /& £2 using Sextant No.¢/47. 1. C.—___0V7 Vertical angle h byG £ £ using Sextant No.. 227 1. C.=__ o
biims e N e Tk m a ok me e Gl oy e P el I
Watch reads........._.._ e % Observed h._|63 #2|63 #¥3963.25 3bc2 43
Chron.-Wateh _..__._____ “3 Index cor’n.. o o | oo s
Chron. time......____. 7 /8 57 66|/7 00 SH/ 02 02]|/% oF /7| Semi-diam... /58 458 o /5
Chron.corn......__ == = B 7 BT 67 028167 00,343 ¥0.4¢2 2.8
GG 18 57 o1& 59 22019 00 46Y19- 03 o1lf Vi 7 e
Egoftimeor RI4. M. S+1ghr.| — 3 2Jlv = 3 28+ ~ 3 2]/ —3 2 £ 2
Cor'n, Table IT1 (N. A /& s-23.511% 5t c0.SV18& 57 12.5Y 1k ~52, 34S|V & o0 S ey B
G AIT. oG8 T Wi iz D 7 || Obsind snge._. | 57 73 |88 £4|88 /| ES o5
Longitude = aee So5s-3¥ | 5-05-34 | §-085-29 | v ~05 -~ 34| Index cor'n.. o ab oo e
L.A.T.or L. 8. T-.___||3-48 775|/3-5p - K513 -57 _5% 5| 13 54 -o}J]| Semi-diam... /5.8 /59 5.8 /578 7
AT ; 22 T |l &8 #8888 s7glss 29.8 88 zp.8
Hourangle oo I-He.28" | /-50.9% | 1-571.7K /-S40 No correction shoulybe Include}for parallax ‘:;)/retraction__ /
57 :
COMPUTATION OF HORIZONTAL ANGLE cos Acworon= o SK/?CH
i 2 3 4
LA / ’?! E o | 8I8 § /| 4, '
T R 7316175 |13 300|849 &3 (fde0178 Y, =T
. Togiconihe ol L, el 11 e 9641 f,c(f?.én_(fa-fmf’94»:{7.;44v/ Qf 7
R e e 695059 N &b01834187717 75 880vg344 :
T e 37 (71&/??'5"?\*6/ 9&‘3‘[:%6?'/ $6-2ir G ]I
Dip correction®* ______________ — 07 F V| — 828 4| —02.8 7| — 072:8 |
e e 1025 g2-24.8 Y |66-387 ¥ |56-13.7 |
Az. cel objecti il ___. 2023t 25056 p{-4720 3~ pe !
389-47.5 [3do 328 |3394% 7  |340-0 % 7 i
Az. horiz. object._____________ 3 S B !
/¥ 3 Mean [339- ‘f{g{ !
INTERPOLATION FROM AZIMUTH TABLES ; & Yy ; :
|
Latitude of 3:'?-——————~ !
Hour angle | At latitude: 3 o At latitude: 3.5 dbsxgsition T Kn 7
5 23 |s2d Je2z-nlls 23 s 24 Vs 23|34 20%T [F34.081
=40 | 1o-08 7| 108-08 | 109-46 f12=10" 1io~15Y 1ni-49 Y =
425 107- /131, 2 A 109 15 Mo 1-2 A
1=50 | 107-2C {10520 | 106- S 105-14) 10 7-24 | 10851} AZIMUTH
0, 9t /06-52|, /08-42 |40 7~02 | From...________. o=t
St1g] lioe-233¢, 108 -RAAype- HXpl Cor'natbuoy. ...
Yo S| ro5-59 1 ot v|/07- Sl /06 - o% Cornist bioy s
2-00 | d-491 122-59 | jo4-29 1 106-36 | /064-5S! | Io6-174 - Az. anchor to anchor.______
ECCENTRIC REDUCTION
Stations a Log sina Log s (meters) Log Ei-’:—“ Log reduction Redu’ction
Hegastation s n TR i TET ——-| Buoy anchor._. 0°
Dist. ...... meters,log _________
eologipinil o e
Sl e
._ Ece. station ; Buoy anchor__ 0°
Dist. - “Zmeters, log == -
CologEM-IE ShEE - s i
Sumsiin e e
*This correction is obtained from the graph on the back of this form and is applied to the approximate horizontal angle (Aspprez.) computed by the formula
cos P
€08 -ﬁnywor.*coﬂ i &Mf' é?f &R 11—11535
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INSTRUCTIONS

Form 720 Is designed to permit of the simultaneous computation of four sets of azimuth observations,
INTERPOLATION FROM AZIMUTH TABLES

" Azimuths should be reckoned clockwise from the north on Form 720. Space is provided for abstracting the proper valued from the tables, and for meking all

necessary interpolations,
ECCENTRIC REDUCTION

In case either vessel is not on range with the buoys, the reduction can be made In the lower box—d is the distance between the buoy anchor and the eocentrio
statlon; a is the direction, in whole degrees, at the ecoentric station of the distant buoy reckoned clockwise from the direction of the nearby buoy as the initial. Logs
should be carrled to four decimal places and distances to whole meters. The quantity “log of reduction*” i3 obtained by adding the ““sum* obtained at the left of the

sinag
{orm with the quantity log rad

It should be noted that the result is expressed in minutea of arc.

DIP CORRECTION

The dip ion, which is obtalned from the graph below, Is applied to the approximate horizontal angle, “Aupsres.”, to obtaln the true horizontal angls, “In
measuring the lnclined angle it is assumed that the point on the visual sea borizon at the buoy is used.

15¢° —
g F
140° o el — =
‘30° § / (L0°/ L1
o 4 —
/ M D =l LT
4 AP =
120°
) / / X 20 — O
ol -
no / // // e “.vpd =
/ ) / / '//K
|oo° / / // // he 66 //___,———-
/ / 4 I~ RS
/ // 4//
:E 90 / )4 A d | nef0]
s IR G —
—
2 sl A1 ] ]
E 70" [ / / '/ // ]
3 | /1A
Z 60° /// [
- //
1717/ EXAMPLE y.2F
50° / ' /T2
/ =177 31", 'ZAl
h=42° 45’, 34 ! Y
g / Height of eye=27 feet. j7}7)7/'
From Table 14, Bowditch, a height of eye of
l / 27 feet gives an angular dip of the horizon
30 of &' 06 (5'1).
Enter graph for §{=77°6, and A=42°8 to obtain
correction of .68 for one minyte dip.
20° 68X 5!1=3!5 correction to be subtracted from
the approximate horizontal angle.
10°
oﬁ
5 3 5 2 5 3

CORRECTION FOR ONE MINUTE DIP. To be subtracted from the approximate horizontal angle
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DEPARTMENT OF COMMERCE

U. B. Coast AND GEODETIC
Form No. 720
Ed. May 1935

N
USG—&-G.-SSth

Sheet No. ../&__ of -(142“_ sheets

SURVEY

AZIMUTH BY INCLINED ANGLE
From Buoy: --_---_..EZ__J{, = e Buoy: . === ﬁ T e

/ Letitude 7% F06.8
/Z;)dv arncs. '47" 5—%0’7 wood Commanding. T

Longitude 72&__ 2.4 2 __

Project -_.5..,6?.6::1.& éﬂﬂ[\g___‘}( Locality Ca A= »{. 0Q kout , Date é, 20 L1904 2 A ks T
Bty s bears ______° true, distance ______ m\e}t&x&, ]b_:lpjr%.fo‘n"tig.l?sgq’p‘fr ......... meters Seieee > Longltude .Sf--.?_.f/.:-m?.
= Celestial object observed 74>] bearing 250.° true.’ Bk " Ded s a8 L0-2
2 2 Horizon object observed 6 bearing ______ ° true Ho Tty < .7_?../. .............
~Anchor of buoy ._____is ______ meters, bearing ______ ° true from horizon object. Chronometer No/?.‘!!.?" S+d- Watceh No./_____. hf_id.i._
230 " Inclined angle ¢ by / £R using Sextant No. @/ 71. C.=__o0__ Vertical angle h by C.£Z using Sextant NO,Z.S_? I.C.=..g00.
e : g ‘ L p s
Kon o k. m |k m & hh m- 2 RS M PR S8
Watchreads.. ... Observed h_| $9 57 1Y 45 %53 /3
5 Chron.-Watch........... Index cor'n.|  goon 65 o
2 Chron. time_____—_____ /9 19 #s|/7 2048 /7 22 11 Semidiam...| /5587 ss9l7 /sd”
: EHRTONECOEnD: e | GAg 7 /7 s £o0-07.3¢C00/.35F 2887 ~
27T N S 19- 18 -291/9- /2 -36 V19 20 - 4B
Eqoftimeor RIA. M. 8+18hr| = 3 264 7 3 -279|v T
Cor'n, Table IT1 (N. A.). % = 57 : EFets ek vyl opael e o
G.AT.orG.8.7_ |5 15 of4/7 16 083/7 -17 283 owinluge_.| 5z #7| G653 66 2 9
Fongine e e S 0¢- 308 5- 05308 C4%-38.8 Index cor’n.. oo ) el
D o W) o P oy A 14 -0 - 286714 - (p-33.5 14 )] -4 || Semi-diam... a8 758" a8 T
R. A : 2 s ey B3 [ — 87 048182 08,886 448l v
Hour angle, . LAT: | 2-09.%/ | Z2- 0% & | 2-1- ¢4 No correction should be included for parallax or refraction.
COMPUTATION OF HORIZONTAL ANGLE €05 Auppror, = oo SKET::H
A — N
i 2 = 4
. T Y . §707021 (8671050 |9 28397 ) o= H/"/,c-o
Log cos h 9.692369|7.695685 "9.20 S 7226 i
Log ¢08 Aupprog-zcoe-cece--- 9009703 |§3983L457|12.0482% 6 .
BAapproz--acaoozmcneon-- b -ac] g4 17 " &‘3’35-'0'r :
Dip correction®*_______________ | — 6. — 068y — oo — i
Y ¥-01.4 | 84-10.4 7| 23-284 7 :
Az celobject il _DSFEIE T hep 4P RED- M | :
5 [}
Az. horiz. object._____._____... |=29.c12¢1~-So8 |341-364 |7 = e PR :
243 Mean 33?'35-_3 o |
F Q a,
INTERPOLATION FROM AZIMUTH TABLES ¢ I =383 ‘d:“"-x_,, i .
—— 1
Latitude of !
]Iour‘angle At latitude: % T 23,0% Y stlatitude: 3 S 23, 18% observation 2 ?‘ 7
123 Jsad | sRz-@is 23 4s 24 |s 3 Ftrs 34108
2-10 | /£2-34 - 10218 Vo -1 | 10229 3- 102- a5 ¥
note add-e— o4/ - BEINT S S X
G Joo A | 402-20 AZIMUTH
1.8 190~ B9 ! L toa- 62 T 7
| /] B a4 From =—= ek fo e
2-10 |/60-25 Ei—ﬁ 100l | tp2r=0l"| t00-3%| sp/-4| 100 - 214 Cornatbuoy.............
| Cor'nat buoy o
| Az. anchor to anchor...__._

ECCENTRIC REDUCTION

Reduction

Stations a Log sin a Log s (meters) T e Log reduction .
Ece. station .| Buoy anchor__ 0°
Digt. == meters; log ...
colbpan e
MBI e e
Ece. station Buoy anchor__ e

Bighs o meters, log
cologpinl’ oo

€08 Aapproz. -m

11—115385

>

* This eorrec%wn is obtained from the graph on the back of this form and is applied to the spmwm angle (Aapprez.) computed by the formula




INSTRUCTIONS

Form 720 s designed to permit of the simultaneons oompu-tution of four sets of azimuth observations.
INTEREFOLATION FROM AZIMUTH TABLES

Azimuths should be reckoned clockwise from the north on Form 720. Space Is provided for sbstracting the proper values from the tables, and for meking all
necessary interpolations.
ECCENTRIC REDUCTION
In case elther vessel is not on range with the buoys, the reduction can be made in the Jower box—d is the distance between thé buoy anchot and the eccentrio
station; o i3 the direction, in whole degrees, at the eocentric statlon of the distant buoy reckoned clockwise from the direction of the nearby buoy as the initial. Logs
should be carried to four decimal places and distances to whole meters. The ity ““log of reduction " is obtained by adding the ““sum ™ obtalned at the left of the
f{orm with the quantity log ﬂ:l.

It should be noted that the result is expressed in minutes of arc.

DIP CORRECTION

The dip correction, which 1s obtained from the graph below, i applied to the approximste harlzontal angle, “Aeyyres.”, to obtaln the true horizontsal angle, In
measuring the inclined angle it {3 assumed that the point on the visual sea horizon at the buoy is used,

15¢° l / —
-] /
140 7 - — |
~ . |
b@ |t
53 L L—1"]
~ ° L
130° ,;7 “ﬁ(}/ T —
L L——T " |
O
120 /( \\"b L1
/ d “‘D‘Q// e soon M
"
1 Io" / / // // - d ///
/ / n* o)
/ A / ]
. = S
100 / e o - n=60 1]
/ >
Z oo/ )4 w4 1] i
< IRVANYVARY, 1 L1 e
2 Iy R4 1 ] LT |
Z 8¢ :
R BB AN
5 | [ 1/TAL
s pd
2 oo /Y
R 1 / / ) : EXAMPLE o 27
50 /. SE._
I/ i=77° 31", T35
// h=42° 45’ 235
a0 Height of eye=27 feet. 43 2F S
From Table 14, Bowditch, a helgft of eye of
27 feet gives an angular dip of the horizon
30° . of &' 06* (5/1).
Enter graph for £=77°5, and h=42°8 to obtain
correction of .68 for one minute dip. }
o0 88X 5!1=3!5 correction to be subtracted from
the approximate horizontal angle.
107
00
5 ° ) 5 2 5 3

CORRECTION FOR ONE MINUTE DIP. To be subtracted from the approximate horizontal angle
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DEPARTMENT OF COMMERCE

U. 8. Coast AND GEODETIC SURVEY
R Loa Kar
) AT WHRE=TE TrAvERSE No. ____
A . - SeeET No. ...
U.8.C.and G. S. Ship . G2t s y S AL T e , Commanding. OF ... SHEETS

|
Project Nosflocio{ Vs ity fcipll ARSI C AT , %CEM Height of eye ... 7...... feet. A28 32, 1962
Buoy I"I‘ime :‘ Loa F.= £fO4Q.... l: 3*;%! 7 F= fOSE . | Vertieal | Distance Bide ] Grrrent ifBGyg'ov Ié‘rom BTo Remarks
| Passed 7 Reading | Distance ;| Reading !Difference | Distance ! Angle Abeam pm |Dm | earing uoy s
i ; Miles | egjere- ;e ' Meters . MAES |
g ! | s e cos 5 Sea Bucrf] |
Y i L | 6-32 | 665 | 665 ; 1y Jrol |
¢ 34 | 3.57 P - o
%, 11 y § 3. 30 3.47 3.49 ! rac) A L
@ i | 34 , 3.55 i - |
:i f AGe 3.30 | | 347 13.51 [ /7 B i
| b ’ j i Jor | v 1 '
3| E: _ R.14 AE8 2-7f§ B« L
i; 'L 3.3/ 3.35 "( : D ,‘ ;
s v 3.1 3.27 3.32 | . C : )
9§ t A8 ‘ : I' A8 ; * ! 1 !
¢, : ; ; .58 | 220 .80 P B
¢ [ 1 3.47 | ; i i’ 3.25 ; _ !
¢ ; 1 L 277 . ; [7.08 3.20 ° E | F é
o N X | | i 260 - ; !
3 P * .43 A6 2.56 ¢ F G
¢ 1 jzee | L ke S R |
:. j A | A4S { (2.5 R63 | e Y ‘
g‘ : ; : R 37 A5t RS HJd
g; Lo | 247 | | A0 26O ) K
? i : i ! j j j !
:i : ; A-3%+ ; g,z q44 .44 < oL
8, . AR0 | (230 A3 LT
i: ’” l } ; | : ‘3 ‘ - !
; i b | ' ! :
Qg ; i X% i | | i ‘ i
& ] ' ! t ‘ ' '
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DEPARTMENT OF COMMERCE
U. 8. COAST AND GEODEFTIC SURVEY

9

AND cEoD: POSITION COMPUTATION, THIRD-ORDER TRIANGULATION
Ed. April, 1920 ° R " ° ' ”
a |2 to 8 a |3 to 2
247 & + 8dy & —
a |2 to1 339 ¢/ |7 a |3 to 1 Z %8 -
sa ' Aa
180 00 00.0 180 00 00.0
o |1 to 2 o |1 to 3
. , . FirsT ANGLE OF TRIANGLE . , " . , . o , "
¢ | 3¢ |33 |56.92 |2 TRaweER Buey | » | 261 3¢ | 11,95 ¢ | 3¢ 29 [40.23718 A€Figm A | 76! ae] w77
Ag - | o3[(5.727]|- by B | A - | or130787 s | — 103 [i8.13 tSos m./ AN - | or{ 27987
¢ | 34| 29 1#6.83/1 Breram v 6| 3414174 & | 341 26[22.7071 Bawewr v | 7| 33113197
Logarithms Values in seconds ° ! r Logarithms Values in seconds ° ! "
s BRleg1a f (ra=tt) @+ s [3.813 247 (,,4 5.3) $(610')
Cexed. 970 oo 4 (§707) Logarithma | Vgeeon & |Cosa|9.972 43 - Logarithms | psaeog
B |25 1 250 lesegl s |3.@i07704 B (£S5l 2Go ,"qq"i’ s 3813247/ (9s0)
h (2.292 2.7-_6 1st term +H.r.”%84;"/ Sina  (9.££3 999 (420'9 h 12,296 93% 1stferm‘j,(qgll.17.; Sine -9.538 194
2 17 2 (red A 9509 20711050 ¥ | & (7.2 49 A |8.509 256} 3§6.7
Sine{9. ;0 g a6 _SGCLJQ«JH 72291 18 {?-?:smm 9.07¢ 39 Becy' |0.683 693|~ _ B
C |l.zv2 99F AN 1989 0031 -~ 207831 ¢ vad2) |, AN /.76‘43?0(—97. 28/
7.9 7r§3jtad terml + 0. acq fSink(¢+g¢) 7.9 4492 2dterm‘ + 0.009 sin}(@+e)
L o AU —da bt | 4 $£739- —Aa
D |2.30C 25 D |2.3633 |
0 246 attorm |t —y 67 S 6/ |lsdterm |+
—ne | £195:2 9 —ap |+198.1331
TI0888 o sermmsa e e o

¥ A



DEPARTMENT OF COMMERCE

U. 5. COAST AND GEODETIG SURVEY POSITION COMPUTATION, THIRD-ORDER TRIANGULATION
Ed. April, 1920 L ! o " j i
a |2 to 3 a |3 to 2
gdy & 1 3iy & G
a |2 to 1 a4 | 19 1.‘-}//a 3 to 1 e
A Aa
180 00 00.0 180 00 00.0
o |1 to 2 o |1 to 3
5 ’ ik First AngLE oF TRIANGLE . ; i : : o i ; i
L e 12-’?;2 Raker x | el 33]13197] o S22 [z3 658 C‘a-:s{' 2 lireliaa os-zcs/
Ad - o 2 LH'os/ S467 ::: AN = ol | e4.99] ae - o3 |o2.30|" Q,|§3M/ AX - all|l 38 2% ¢
gl nak] 23133651 Cast v | 6] 3ufog 2a] o | 3% |2 s |31 .35 Meog M 76 3o 1‘].97.'/
Logarithms Values in seconds Y Logarithms Values in seconds ' SR
2 37377499 (. g 9) 1t | e (VPR ORI | ) bote) |
Cosa|?. 278 9957 Logarithms V;‘i},‘ggd;“ Cosa|f 700 423 i o / : Logarithms Vg‘;‘;‘fﬁd‘;‘
B 8.8t 26Y ——’,%13;%'—,%:/ s 8030759 B g.M' e s SwzBRed ]l
hi25T 0 0¢|| 1t term +rae.a¢§ Sina |9. 482 3G Q’3“-3-") n |2.260 75§ Istterm‘q.\gl.j;,sE/ Sine |9.GI0 25517
st 7. 475 So A [g.§01 ?.-“jzo S A 9609 a8l
Sinfe|? 96 ¢ 73 Sece’ |0.083 449|F 31'-7 8inte|G. 221 91/ Secd’ |0.083 1857
R s | 181282 ¢daglf ¢ |1 24e45 o [1.992 488 - 96284
1. 68 ) 4 4ff2dterm| + 5. 0o ESin%(¢+¢') ; g8 o ¥o 3| 2dterm| + 0.0 u/ Sini(¢+4")
h? —Aa Rt 45218 —Aa
Dl eRe (g 4 D [2.3617 <
3d term | + b 883 3d term | 4
—as |F169. 01 : —ao | 4187299
T3 T o R et RGR oA G

K




DEPARTMENT OF COMMERCE

. 8. COAST ‘g‘}grgf%gn“‘ SURVEY POSITION COMPUTATION, THIRD-ORDER TRIANGULATION
Ed. April, 1920
] r n o r fl.(
a |2 to 3 a |3 to 2
24/ & ! ch 34/ & ity
- :
o« |2 o1 2336 3a| ~— | « |8 to 1 236L| S% 3«:’/
A Aa
180 00 00.0 180 00 00.0
a |1 to 2 el il to &
sl o First AvGLE oF TRIANGLE i . i : i i i i, i
7 e =
s li3d4l206 31352 Dog A 76 s 2Rt ol [ % T 6A18 Eosy A 1| 29| s9.017
Mgl = or | 34 u4¢ Sl gt 4 JiSY —hellisodllne i lliovlisqieell S230 7| A Nibio ] aiien
o | 34| 17]86.9111 Easy v | 70 29]02.0/] | 3% 14]|s9.9111 fFox wilig Gl 7] 37:99%
Logarithms ||  Values in seconds g f 4 Logarithms 5 Values in seconds 2 ; 4
o |2 7is o2dl (| TS 4 ) Hoteh) s 13,773 o5S 4 2.8 1ote) |
Cosa|q. 62 328 _L?:ié_g-—/ . Logarithms 4 Vgégggdlsn Cosa. 9613 (b1 23 d | 8 vl el i Logarithms 3% Vsélélggdian
L ol T [s£% 7 s 3.7t 08¢ B 8.t 394 ez s ITRSS | .
h [2.0%% 7S 3| 1stterm |+ iS¢, ¥38 Sine |9. 600 G??'(;a’ézj,f?) h 12,247 2 §% " 1stterm .,_I-;g,,qc“’ Sinae |F.5F94 763 |¥ "JQ'E’}’)
b [ o ‘,
s [7:.#¥3e 1797 A’ g:409 289 5345, 4| o [)cda 107 A’ 2.So9nGul f_:——/g ;
Ve v 1& 305 3
Bin’a|?-201 o 0 Seco’ |0.082 FCH¥|” ;¥ Y3 lginz, 2,499 20~ Beeol @ m¥n i inie | T v
3 rr / £
cilig sy | o L[908 00(—g0.911") ¢ |, 23¢498 1 M 1,959 18- 91.018 °
Vit lj 2d termi 4+ ©6.c0 ] [Sin}(¢-+4) 7527 A1) Aodterm | + 6.00 QBini (+9")
he —Aq h2 —Ac
D %26 (29 1o e e M N
3d term | + : o 3d term | 4+ ——_
i e Milvi
—Ag [FIV Y 4ES —Aé 4177 000
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DEPARTMENT OF COMMERCE
U. 8. COAST AND GEODETIC SURVEY
Form

POSITION COMPUTATION, THIRD-ORDER TRIANGULATION

Ed. Aprtl, 19 o , " o ’ ”

o |2 038 a |8 to 2
24/ & +- ,3% & —

« |2 tol 3¢ol 36| 27 o |3 tol 34 |54 1~

Aa e

180 00 00.0 180 00 00.0

o |1 to 2 o |1 to8

. s FirsT AnGLE oF TRIANGLE o ) ' R s " R , "
g P -

o | 34| 14 [859-9712 FoxX A | 2612713729 1 6 | 3% 1+ | 33.5%|3 GFEoRgE | 76 | 26 (3198

| - |exlreiniy/ 4781 Y | - |oysjorert] a “|eox| 30380 48747 || - |oe |5t -

o | 3F] (2 ]33.5¢% Geogge | v | 7] velaseg] o | 34]l 10] 03.8{ myeo v | 70] 25 ]36.877

Logarithms Values in seconds ° ! ” Logarithms Values in seconds ° ! ”

s {3.619 st?’/ (518, 1) vj—2eted | : s 2.687 886" (/750, 7) Je+e" | _
Cosa ?. ?74631)/ 1033, d ) Logarithms V:.elg:;dlgx Cosal?- 727 968 ¢ & o / Logarithms | v;lg::dl:
_B |g.5lt_ Vg "2“'8”7 g s 3.0794519 B |g.311 2817 /a¢g,: s 3.&2788(: g I

b 12168 $297 1stterm |4 1 46,360} Sina |§.527 265 (L iro) | 2.177 13 sl 1st term | + 1S036] Sna [9:%¥F2r 231 qd‘/: 3

¢ |7-357 o4 A fRgot 26y T o 19 395 994 A |8 S0926u e 5
Sivalq .04 ¢/ ] Sec ¢/ o.081 Sool/iS3¢6 Sin'a| 8. 9 8¢ 4(!/ Sec ¢/ 6.0%% 185/

¢ | hagas o |1.792435 - ¢1.01] .237 4% ¢ o 1771 68~ c7.07

7.639 6o 2dterm)| + 0 .00 dfSinie+4) 7.$97 7)1 2dterm | + 6.00 4 [Sinj (944"

h? —Aa h? —Aa

D |{2-3¢67/ Dl23ecy¥ ¥ ‘

3dterm [+ 4 3dterm | 4+ “’J‘./
—Ad u'l-c.zézl —a¢ | ¥ fode Y

11—9362
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DEPARTMENT OF COMMERCE
U. 8. COAST AND GEODETIC SURVEY
Form

o0 POSITION COMPUTATION, THIRD-ORDER TRIANGULATION
Ed. Apetl, 1920 e , " o ’ ”
a |2 t08 a |8 to 2
24/ & + 8dy & —
a |2 tol. 3¢ | 35| 184 o |8 to1 339 | 46 11,/
Aa ) Aa
180 00 00.0 180 00 00.0
o {1 to2 o« i1 w8
. , FsT ANGLB OF TRIANGLE o . " y o . " o , "
o | 3¢ | 10 | 03.1F|2 Wy Po / x| 76| 28 36.?7, $ 34|07 139-9318_J\ g | 76| ¢4 37.5.3/'
Al = | e ~23.26|/ 4.(.5‘2.‘, A\ - | oo |x7.3¢ 'M, —lo2]|2c.23 4818 / an - | o1 | OF iE/
o | 3¥€ 07 3?,72( Ji1 G v | 76| 24132 cal & | 34] o5 | 13, I?‘{ XN G v | 76123 39‘.:43/!
Values in seconds ° ! ” Logarithmsa Values in seconds ° ! "
'; (oig.7) $o+e) | e s |5 L€2 26 f Cya e 3) 16449 | —
Cosal9. 917 18’0/ 12300 y Logarithms /monds Cozai9. 9723417 dob. ¢ Logarithms ceconds !
B 8501 284 AN s 3667 G40 B 9.5/ 286 1§43 ] s lzevz8eY/
h [2.1Sb o4 /1st term +|'-|-3l.'7.s‘3l Sina__9.499 470/ Colle 12766 So llstterm‘-th-ﬁlal.'h./\# Sinae _|9. 538 Slv/@ g g)
2 |7.335 287 & (8509 263 yoiniq| o |73es 72 o lg.sorreds TS
Sinta| 8.998 9 ¢ Sec ¢’ o0.082 081 1537, ¢}(Sin’aq.o77 ;“Z - Secs |0-08/ 3-,,/’533'3 S
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Data from which the wreck of the Russian Ship off Cape
Lockout , its moarker buoy "L" and navigation buoy 14 were located.

A taut wire and sun azimth traverse was run from buoy 14 to the wreck and
buoy L.

Buoy 14 was then located by sextant fixes as follows;
at Buoy #E"asy angle between "Fox and buoy 14 equals 82 - 43
at buoy "D"og angle between "E"asy and buoy 14 equals 52 - 12

Buoy 14 being found out.of position the Coast Guard were notified and they
noved it to its charted position,
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Descriptive repart to accomﬁ
Survey, vicinity of Cape Lockout, North Caro
of the Navy Department.

AUTHORITY

No written instructions were issued covering the execution S
of this worke. Telephonic authority to proceed with this work was obtained
from the Directore. :

PURPOSE

The purpose of this survey was to furnish the Commend-
ing OEflcer, Section Base, llorehead City, No. Carolina, tlg a marked lene
from “ookout Bight lighted bell buoy # 2 to the 100 fathém)curve ofif Cape
Lookout, wire dragged to a depth of at least 35 feet, to ensure that no
obs‘l:ructions existed in the selected channels The necessity arose from the
fact that convoys bound both north and south were made up in Lookout Bight
and went to sea after mine sweepers had preceededtthem, sweeping for minese.
Due to the strong currents off Cape Lookout, uncertainty existed as to the ;
positions of both the mine sweepers and the convoys so that there was always
present the fear that the convoys were not in the swept lanes. On several
occassions the mine sweepers had lost their sweeping gear on supposed obs=-
tructions with the result that these convoys had to put to sea unprotect-
ed from mines until new gear arriveds. That this was a danger is evidenced by
the fact that the minesweeper, U. S. S. Aggressor, had been damaged by a
mine which exploded close aboard. In a conference with Capt. Estes, U. S. N,,
Section Base Commander, a lane was selected which ran from Lookout Bight
lighted bell buoy # 2 to the buoy marking the wreck of H. lM.-8. Senateur
Duhemmel ( called Trawl in these records ), thence on a course of approx-
.una‘hely 160 degrees true to the 100 fathom curve. A distance between buoys
of 2— to 3 miles was decided upon so that at least one buoy ahead would
always be visible to the mine sweepers.

EQUIPMENT -
Standard survey buoy equipment was used for the marker

buoyss The stendard wire drag equipment, used by the Lydonia in 1941, was
employed on all drag operations. Dragging was done using the U. S. S, v -
Advence as guide launch and the U. S. S, Adamant as end launche. C. G. Re

# 1238 was used as the tender on A. day, the only day it was possible

to use a tender due to rough weather. On D day the U. S. S. Speedwell was

used as the guide launch, her power launch as end launch, but no tender

wes available.

CONTROL AND METHODS.

: Triangulati on stations Cape Lookout L. H., 1933, Beauf‘ort
Tidewater Power Co. Watertank, and Morehead City Watertank, 1913, :E‘urnished s
the basic control for this worke Inverses were computed between all three ¢ ~
of theese stations, to secure necessary azimuths and distances so that the,

Geographic positions of Trawl and the mast of the H. lle S. Senateur Du -

hammel could be computed, by means of 3 pojnt fixes etc.s See atbtached

compu'tations. .
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Buoys "A"ffirm to “M"i
by log runs and sun azimuths. Fram thes
of each buoy was then computed, starting‘wlth Trawl as a basise See att=
ached observations and computations.

.' ¥hile these buoys were not located with Coast Survey
stendards of accuracy, it is believed that the positions obtained are not-_'4f
xeR® more then a quarter of a mile in error and good enough for the in-
tended uses To have located them with our usual standards of accuracy
would have entaildd the use of equipment not readily available or more
time than the Navy wished to spare from mine sweeping. ;

The wreck of the Russian ship offCape Lookout and bu oy
"A" marking it were located by running a taut wire and sun azimuth traverse
from navigation buoy # 14. Buoy 14 was then cut in by sextant so that the -
true position of the wreck could be determined. The date for the 1ocat10n

. of buoy 14 is as follows;

at buoy "E'asy angle between "F"ox and buoy 14 equals 82 - 43 =
at buoy "D"og angle between "E"asy and buoy 14 egquals 52 - 12
The position of navigation buoy 14 was furnished the Coast Guard who moved—
it to its charted positione.
The guide launch buoy paths were located by standard
wire drag dual control methods. The end launch buoy paths were also

located insofar as possible by standard methds but since the end launch Lo
line followed closely the line between survey buoys, it was necessary 3
to use the guide launch as the centre object many times. A one foot Lt

' 1ift was obtained by test on A day. As no tender was available on B and
C days a six foot 1lift was arbitrarily assumed as the sea was rough on
both these days end no tests could be made. D day being flat calm but no
tender available, zero lift was assumed.

GROUNDINGS

None. Position 20 C day was obtained at the location of
a marker buoy left by the Us So S. Ademant to mark an obstruction on
which her sweep gear was lost. A least sounding of 41 feet, reduced by
predicted tides, was obtained here, after 2 hour was spent in feeling
around while drifting. This falls southeast of a charted 45 foot sounding
and may be an old wreck now covered by sand. D day was spent in clearing
this spot with a drag set at 34 feet, reduced for predicted tides.

TIDES

Predicted tides were used for the reduction of all re-
cords.

STATI8TICS AND DATES OF SURVLEYS

This work was done from July 4 to 12, 1942,
.. 23 stat. miles of wire dragging,
61 positions.
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DECLASSIFIED BY NOAA _
E =
PURSUANT 70 DOC SYSTEMATIC REVIEW S £ 76 N
GUIDELINES AS DESCRIBED IN SECTION s e . 5L
3.3, EXECUTIVE ORDER 12356
T o SN LIRS TE Sl wark Senot o slassed &b & wire drag survey. At
. best 11:. can be considered as a reconnaissance. It does, however, represent :
- a survey vitally needed at the time by the armed forces. The survey buoys s
were to be replaced at a later date by the Coast Guard, using their number
one can buoys for the purpose. Regardless of the actual true positions of
the survey buoys, the lane marked by them has been wire dragged to's minimum

depth of 35 feet at Mean Low Water using predlc‘bed tides for a distance of
about 17 nautical miles offshare from Lookout Bight.

A smooth sheet was not considered necessary because of

lea

the above statement.

I. E. Rittenburg, C nding,

Motor Vessel COWIE.
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Data from which the positions were computed of the buoy

marking the wreck of H.ll.S. Sena.teur Duhmnel called Trawl, and the
mast of the wreck itself,

. Cape Lookout L.H. 58 - 37
3 point sextant fix Beaufort Batertank
Morehead City Water Tank 10 -~ 40
dep. angle to Trawl . 0 =~ 37 equals 400 yds
. H. I. 16-— feet
: True bearing North 102 East.

3 pojint fix teken Cape Lookout L. He = 58~ 09 ;
Beauf ort Watertank
Morehead City Watertank 10~ 54
- depe a.ngle to mast 0= 29 equals 524.3 meters
He I. 162 feet
True bearing North 65 - 52 East.

Inverses were computed between all three of the above stations to get
the required azimuths and distances. The geographic positions of the two
three point fixes above were then computed from which the geopgraphic
positions of Trawl and lMast were then derived. -

-

.

DECI.ASSIFIED BYNORA |
| PLIRSUANT TO DOC SYSTEMATIC REV 'ﬁ N

5 GUIDELINES AS DESCRIBED IN SECTION
. 3.3(a), EXECUTIVE ORDER 12356.
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INSPECTION OF FIELD EXAMINATION NO. 6, 1942

Within the area involved the effective depths of
thils wire drag field examination are in agreement with
the charted %pundings (chart 1233).

The survey positidns of the ﬁreok'and buoy in
Lat. 34°33', Long. 76°36' are in agreement with the
charted poSitions. The éurvey position of the wreck
in Lat. 34°22.5', Long. 76°21.5' is in agreement with
the charfed position but the buay'marking the wreck
is 0.4*miie northwest of its charted position.

The sounding of 41 feet in Lat. 34°24.0', Long.
76°30! is about 1lfm. shoaler than the charted dépths.

R. H. Carstens

s




DEPARTMENT OF COMMERCE

U. 5. COAST AND GEQDETIC SURVEY | e E F . Z}fé ;
proEm 055 __ S S
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Cases 1 and 2

Case 3
P’ 59 37 oo L
P” o o =) 15
A 143 > B
Sum
Sunt. Zh2is g od.J A
“BSum oG 7 Ve SR = A
i [E,Q (= [ W= N A._'Sum
| 5=180°—14 sum= R s Sl S=14 (A—sum)=
. Loge = A AGEGE i
Log sin P’ = 9.231 3066
Cologb = o 1 g o B i
Colog sin P” = B2 Bes
Sum=Ilog tan Z= ghiobo ogl
Z= HR - §6-44. G
_ Z+45°= 43- 5 - 4t
Log cot (Z-+45% = 2228 L9 w
‘Log tan S= 0.519 1]
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€ 3 -08- 535
S e 52 buy
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S+e=angle ABP LD ~ 2d= &4.a S—e=angle ABP
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BPA jo-do-00-1 APE - 5% 2l 9o POB 31 - o1-54:6
ABP . o addad 1 PCA ot ap—rvl s CBY %o .- nv. otk
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(Forexplanation of this form see Special Publication No. 138, pages 191 and 192, or Special Publication No. 145, pages 98-100)
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Logarithms Values in seconds G " # Logarithms Values in seconds A A &
s |4.29/ 250 jeten| 3¢ 38 or s |4.04) 817 feten | 3¢ 35 o9
Conal 2. 983 229 Logarithms | 'scecnds | Cosa|7. 368 232 Logarithms | gegonds.
] S 1y s dirgdizdo 3l el S s ‘-:"--C“-‘:' 817}
2.785 732 3| 1stterm |4 '*Lf Sina |7 435 $y3 h [2.8421 360|1stterm +-."-.a,;,.'..=-5 Sina |9.828 90 ¢
s [3.58% 5o A’ |8.§eF 2353 2 |18 08363 A’ g.509 213
Sine|{%. 470 28 SBeco’ |0. 0FY 20673 Sinta| 9. (S7 93 Sece! |0.084 263
atlh md g AX 2.320 23?-—’}»‘;,010 Clh294Y 17 AN 'l',l».«f-f)t,i '2.5-'7’+?(;’-"-'»'r’r’
8 699 09 | 2daterm| + 0.050 Binde+e)|9. 754 L0 §.98572 [[2dterm| 4+ 0.097 Binje+4)|7 75 ¥ 073
71 K0 T Al gl S —Aa WO T4 ED7|=1 g.§ SO i e e —Ax |77 30|t T2
D 2y 86 3 D 12364
7. 9350 |8dtem|4+ ©.009 7 Y0S S |l8dterm |+ 000 M
—a¢ |[+hio.b20 -a¢ |¥263.9 )Y
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0 DOC SYSTEMATIC REVIEW
u. :‘é‘é‘&"@;&’ rﬁ%@{%‘{‘c“éﬁ’% __ > DI \,ﬁ&ﬁmﬂm , THIRD-ORDER TRIANGULATION

Ed. April, 1920 . L 3 Eq -.F..:_, ""?ﬂ: 12%$ o b 4
i L,—- — J

R o sl X a |8 to 2
2.1?‘ & - . 8dyz & —
a |2 to 1 LY S a |3 to 1
s Ac
180 00 00.0 180 00 00.0
o | to 2 L ahula to 8
s 5 i FirsT ANGLE OF TRIANGLE i - o i ; 2 ¢ ¢ 5
6 | 34 [3v|§7.4) |8 SEvEWN A x| 3l 2089 & i §
Ad +| oo loG.as v daitina 1A i e 108 36 ) AN
o | 3L |23 |0436|1 MaAST Mol TG | 36 J0% 132] & 1 4
Logarithms Values in seconds 2 { % Logarithms Values in seconds 2 ! o
s |2.721933,| (1714.5) '/ $@+e) I . $o+¢")
Cosaf[q . 611 176 (343 & Logarithms Vsé;‘(‘,’ﬁdisn Cosa Logarithms V;l::gdiu
B T e ) Bk b/ s 2, 71933 B s :
. — iy miM T . 77
h |0 842 LY ]| 1stterm|— (. TS Sinae |9.9c0 2719 -‘\f‘//-‘- o Y 1st term Sin e
s A’ g:707 253| c¢.30 | s A’
L _ Secd’ |0.08¢% 3570 Sin?a Sec ¢’
c AN _f.273‘1»:3-}§"?fo c AN %
2d term | + Sin} (¢+¢") 2d term | + Sind (6-4¢")
h? —Aa h? —Aa
D D
3d term | 4+ 3d term | +
—Ad R —Ag
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DEPARTMENT OF COMMER

U. S. COAST AND GEODETIC SURVEY | ’
W DECLABSIPRED MY
Ed. Sept., 1929

| PUR
- co _
. G § DESCRIBED IN SECTION |
Casel ._,,h__3'3‘a)' EXECUTIVE ORDER 12356, | Case 3

Cases 1 and 2 Case 3

P’ oY e9 - o w P’
P B o St e Rty - 8 P
A 0 o W -y R o
' Sum
Sun. PLE =2 o= 84] A
%Sum loG- 10 - 02,2
180 - o0 - co.0 A—sum
S=180°—14 sum= ro 49 §1.7 S=14 (A—sum)=
| . Loge = 3.(;;[(‘; 'ai-{u‘?':/,
| Log sin P’ = o B 7 ik b
Cologb = $.9719 2%e%
Colog sin P” = ©.736 b4%9 /
Sum=log tan Z= 0061 EES
Z= Y49-0¢ - 035
) Z445°= G4 - o9 - 03§
Log cot (Z+45°) = 2.%¥81 9se Neq
‘Log tan S= o, 8 a7 736 pas
Sum=log tan e= 9. 2897 6% & (sign — )
e 13- 4 —8%
S 73- 9<%
(Tan e+) (Tan e—)
S+e=angle ABP bo-03 -ov S—e=angle ABP
S—e=angle ACP 271-3% — st S+e=angle ACP
' BPA o~ 3ib b APC $8- 09 - oo PGB, . 8D A, - %
ABP . (o0 =03 —o~ PCA R 7-H30 & CBP 30 ~ Y - S~
® PAB (109 - ¥4 €38 CAP (34- )42%L)  BEC bE-%3 _ 40
Jgbii=o g IRin i gea T 2 - B 1

(Forexplanation of this form see Special Publication No. 138, pages 191 and‘192, or Special Publication No. 145, pages 98-100)
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Ed. Jan., 1620 PURSU“ é\”ﬁ'

A
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COMPUTATION OF TRIANGLES
V |

NoO. STATION i 0 w Reinl it LOGARITHM

3.1 944
2 MCwT os oFg = o
S iR 6.0 gee- 5%

3T e
974 LLe

paae : : seaoade el P LZq:) - B
Heheai e o e e el e s S e St T

i
Im
= ‘R 2-|9

= 2:3 _ : 4. 303 ."5‘;"7/
= el ey - ey e lo.c30 LIg”
| 2 iMeuT 3o dp i | . 207 3|~
3 Cape go 3G-o08& 9. 9.94-43%
| ol 8NT
.38 18§87

tl'u.isrrlzu'gin.I
7Y
(oY)
}«\
oG]

|
1
|

Do not write in
|

|
|
1
1

2-3 .
1
2

mewT(san) 29 22 09l 0.0 09.4 ©.309 4k
Beow (Bo)|i¥ 3 37 oé¢.7 o1 ¥l 4.773 174

: bt 3. Ceope o7 _ ca Y468 . _ 0.0 45,8 9. 086 679
. 1-3 oo, 4. 303347
122 3. 616 349




DEPARTMENT OF COMMERCE
U. 5. COAST AND GEODETIC SURVEY

rm 662
Rev. April, 1031

INVERSE

5 sin a-]- 2)

8y co8 (a+ - ) —Q¢1 8031.—

POSITI -,’

67\1 cos 4,?

- .m

—Aa=A\sin ¢, sec ?*}‘F(ﬁk)a :

in which log A\;=log (A —\)—correction for arc to sin*; log A¢,=log (¢’

correction for arc to sin¥*.

NAME OF STATION

-n-\f‘

?E\{F?

18}

IN SEC‘”U;\, i

s
] é ~
- A i

i
T

—)—ecorrection for are to sin*; and log s=log s,

1. ¢ 301{- 1{:3 oS’.ZjEIBea.ufw‘t T.C Co. w.T,| > 72; 3"? c;?,‘?z o
2. ¢ 3¢ 43 16.36 M.C. W, 7T v |26 %2 33267
Iﬁ\g(=¢'—¢) + o0  0%.320 i§(=?~'“7\) =+ oz #2:337
2 4163 2
%(:‘”222) 3¢= 43- 12.149
Ag¢ (sees.) —+ 8'”3?.(. AX (secs.) - Ha;. 337
log A¢ log A\
cor. arc—sin = f cor. arc—sin =
log Ady 6. 920 %136 Jog AN ol il
. log cos log cos ¢q 9. 914 g4 7
Solog B 1. 4 & IS colog A, . 490 7517
togisicos (e+ 5 )| 0 w09 192 GRemleglsisin (st TN 3 (1 ( o1 p
logis:cos (a+Z )l 2. 409 195
log A 2.7200 4§ |3logar l“"“(“"‘% 1~°'1*0£. 819 >
log sin ¢ 9. 750 §4S |1gF ‘”ég 93 - R¥er
logsecﬂ—; log b logsnn(w{—a) .79 34>
o s [. 765 963 1°g°°s a+2)< &8G9 163
a log s,
b ; cor. arc—sin 41
—Aq (secs.) + 91 ¥6 log s 3.GILT4F
A - : ‘-F'(:-Z :
+ © oo Y. v
aty 4> 23 1§ * Use the table on the back of this form for correction of
a(1to2) 92 3¢ B s - S e
® - ol 3.8
180
@ < ctob 218 = Fe =509 e g

Nore.—For log s up to 4.52 and for A¢ or A\ (or both) up to 10’, omif all terms below the heavy line except those
printed (in whole or in part) in heavy type or those underscored, if using logarithms to 6 decimal places.

V. B, GOVERNMENT PRINTING OFFICE: 1031
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Table of arc-sin corrections for inverse position computations

' Arc-sin i | Arc-stin ) Arc-sin
! correction i i correction i correction
log s in units of logorAqb : log & | in units of IO%rAd’ i[ log & in units of logrA¢>
g 81 seventh . Tay g B1 seventh log AN | g & seventh 1 OAx
i decimal of g ii decimal of g l) decimal of 08
logarithms 5 logarithms { logarithms
: : i ‘ 9
4.177 1 | 2686 | 5.223 | 124 3732 | 5. 525 497 4.034
4, 327 2 2,836 | 5.234 130 3.743 | 5, 530 508 4,030 |
4. 415 3 . 2.924 5. 243 136 3.762 5, 534 519 4, 043
4. 478 4 2. 987 | 5. 253 142 3.762 | & 539 530 4. 048
4. 526 5 E 3. 035 I 5.260 ! 147 3.769 | 5. 543 541 4. 052
| b
4. 566 6 . 3075 5. 269 153 3778 | 5. 548 | 553 4. 057 !l
4. 599 7 {3108 | 5.279 160 3.788 5.553 565 4. 062 |
4. 628 8 o 3137 5. 287 166 3.796 | 5. 857 577 4. 066
4. 654 9 3. 163 5. 204 172 3.803 5 561 588 4. 070
4. 677 10 3. 186 5. 303 179 3. 812 5. 566 | 600 | 4,075
4. 697 11 [ 3. 206 11 5.311 186 3.820 - 5. 570 613 f 4. 079
4.716 12 3.225 | 5 318 ! 192 3.827 | 5. 575 ! 625 4. 084
4. 734 13 3.243 | 5. 326 199 3. 835 5. 579 | 637 4. 088
4. 750 14 3.259 | 5 334 206 3. 843 5. 583 | 650 4. 092
4. 785 15 3. 274 | 5. 341 213 : 3.850 ° 5. 587 663 4. 096
. i |
4. 779 16 3. 288 5. 349 221 : 3. 858 5. 591 674 4.100 |
4,792 17 3. 301 5. 356 228 i 3. 865 5. 595 687 4. 104
4. 804 g 3. 313 5. 363 236 3. 872 5.600 . 702 ! 4,109 |
4. 827 20 3. 335 5. 369 243 3. 878 5. 604 716 ! 4 113
4. 857 23 3. 366 5. 376 . 251 3. 885 5. 608 729 4 117 \
4, 876 25 3.38 5383 259 3. 892 5612 ! 743 | 4121
4, 892 4 3.401 & 5300 267 3. 899 5616 ! 757 I 4125
4 915 30 D 3424 5396 | 275 3. 905 5. 620 771 | 4129 ‘
4. 936 33 i 3. 445 . 5.403 ! 284 3.912 4 5. 624 785 4.133
4. 935 30 : 3.464 5409 292 3. 918 , 5. 628 800 I 4. 137 )"
4.972 39 3,481 5415 300 3.92¢ | 5. 632 814 | 4141 |
4. 988 42 | 3. 497 5. 422 309 3.931 | 5. 636 829 ; 4 145 ’
5. 603 45 ; 3. 512 5. 428 ! 318 3. 937 ]{ 5. 640 845 ' 4 149 |
5. 017 48 | 3. 526 5. 434 i 327 3. 943 5 644 861 4,153 |
5035 52 i 3. 544 ; 5. 440 : 336 3. 949 jl 5. 648 877 : 4. 157 ”
! !
5. 051 56 3. 550 5. 446 345 3.955 5652 | 893 4,161
5. 062 59 3. 571 5.451 354 3. 960 5658 909 4.165 |
5.076 63 3. 585 5. 457 364 3.966 5.660 925 4169 !
5. 090 67 3.599 5. 462 373 3.971 b 663 | 941 4172
5. 102 71 3. 611 : 5. 468 : 383 3977 5 667 | 957 f 4. 176 |
b } i
5 114 75 3.623 | 5 473 i 392 3082 | 5. 671 ] 973 4.180 |
5128 &0 3. 637 5.479 | 402 3.988 5674 | 989 4, 183
5. 139 84 3. 648 5484 | 412 3.993 | 5. 678 | 1005 4187 |
5. 151 89 3. 660 & 5. 489 ! 422 3.098 4 i
5. 163 94 3. 672 5495 433 4004 ; ;
5. 172 98 ‘ 3. 681 } 5 500 ¢ 443 4. 009 i !
5. 183 103 I3.692 5. 505* 453 4014 |
5. 193 108 3702 5. 510 464 4019 !
5205 . s | 874 | 551 474 4 024 }
5. 214 119 : 3. 723 ; 5. 520 486 4029

110810



[ = B ' = . %?QL; 3 i;.:\J..{- . ‘q L

e INVERSE POSITION COMF J!?Q BYNOAA _
2 | (SUANT T0 DOONSTBRERAICRES - | ¢
s sin (at22) —i—%ﬁr& iDELINES AS DESCRIBED IN SECT!(
o on (w5) =t =S, EXECUTIVE ORDER 12356

Bm
—Aa=AXsin ¢, sec —+F (M\)s

S

in which log A\j=log (M —A)—correction for arc to sin¥; log A¢;=log (¢’ —¢)—correction for arc to sin*; and log s=log s+

correction for arc to sin¥,

NAME OF STATION

s = g4 3] zl. slt-JCC‘Pﬂ heoksud LM | o 3 29624
B 3y 3 )63y M.CLoW.TT % 7L d1 32,257
Ap (=¢'—9¢) : 1+ o5 - $§5.03 I:l\(=7\’—7\) 1 02,326
86 . )
2 - ipi = 5SS 2
“"“(z‘H'?) 34- 4o -12.8 ,
" "
A (secs.) 35036 AN (secs.) il A
i
log A¢ log AN
cor. arc—sin = cor. arc—sin =
log &y T e log AN Z i Bl 2T
. 1030037 loz cos ¢, s 910 o8
colog B, |, 488 752 colog A, [ 490 1¢9
log{s cos (a+éf)] (opposite in log]s sin (a+¢~°‘)
t 2/l 4. 639 024 sign to Ag) : 2 e ;!‘?_ﬁ
logslcos(a-l-méa) 403? Dzd_ﬂ_
Aa
log A\ 2-:8 21 230 |3logAx l"’gta“(““"i) 06.138 09y
aa o f L
log sin ¢m R TG iR op | SiliEe - = 0 2o E 57 47
A
log sec = log b logsnn( ) TG TT3
it 45576 293 103005( ) ¢.735 677
a log s;
b = cor. arc—sin 2F
1
—Aa (secs.) ar 3:7-0 log s £.303 346
Ao | B
__'2' o r »
[ 03 Ay
e '
| *Tg AT 37 4‘_7' (4] * Use the table on the back of this form for correction of
< it are to sin.
i a(lto2) 923 0o ESE
‘ . A_ﬂ‘ — ok B
180
@ <@t S0 S Shar e e s e

Nore.—For log s up to 4.52 and for A¢ or AX (or both) up to 10, omit all terms below the heavy line except those
printed (in whole or in part) in heavy type or those underscored, if using logarithms to 6 decimal places. 110810
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Table of arc-sin corrections for inverse position compulations

Arc-sin Arc-stin i Arc-sin
correction : correction correction
in units of log A¢ in units of log A6 | in units of log a¢ |
log s or i log & or log st or
seventh log AN | seventh log A seventh log AN l
decimal of [ g f decimal of g decimal of g i
logarithms | : logarithms logarithms | i
- Tormme L v mmrems g o e L T T e D T S o T T T e T e e S e e e
4, 177 1 2. 686 5. 223 124 3. 732 5. 525 497 4. 034
4. 327 2 2.836 5.234 130 3. 743 5. 630 508 4. 039
4. 415 3 2. 924 5.243 | 136 3.752 6. 834 . 519 : 4. 043
4. 478 4 ) 2. 987 5. 253 ¢ 142 3.762 5. 539 | 530 4. 048
4. 526 5 3. 035 5.260 | 147 3.769 | 5 543 | 541 ‘ 4. 052
4. 566 6 3. 075 5.269 | 153 3.778 1 5.548 | 553 4. 057
4. 599 7 3. 108 5279 i 160 3.783 ! 5. 553 | 565 4. 062
4. 628 8 3. 137 5. 287 166 3.79 | 5 557 | 577 4. 066 |
4. 654 9 3.163 ! 5.204 ! 172 3.803 5. 561 588 | 4070
4 677 10 3186 | 5. 303 | 179 3.812 5. 566 | 600 | 4075
» i
4. 697 11 3206 5. 311 ! 186 3.820 | 5. 870 ! 613 | 4. 079
4 716 12 3. 225 b 318 192 3. 827 i b. 575 625 [ 4. 084
4. 734 13 3. 243 5. 326 199 3.835 b. 579 | 63 i 4. 088
4. 750 14 3. 259 5.334¢ 206 3. 843 5. 583 } 650 i 4,092
4. 765 15 3. 274 5. 341 i 213 3.850 ! 5. 587 663 | 4. 096
4779 16 | 3288 5.340 221 3. 858 5.591 | 674 . 4.100 |
4. 792 17 3. 301 5.356 22 3. 865 i 5 595 | G687 | 4. 104
4. 804 18 3. 313 5.363 236 3.872 i 5. 600 702 i 4. 109 ;
4. 827 20 3. 336 5369 243 3. 878 5 604 | 716 i 4. 113 |
4. 857 23 j 3. 366 5376 - 251 3. 885 5. 608 729 ; 4,117
4. 876 25 . 3385 5. 883 259 3. 892 5612 | 743 i 4121
4. 892 27 3401 ! 5. 390 267 3. 899 5 616 ! 757 I 4125
4. 915 30 : 3. 424 5. 396 ' 275 3. 905 5. 620 771 I 4, 129
4, 9436 34 3. 445 ' 5. 403 : 284 3 912 5. 624 785 : 4,133
4. 955 36 ; 3. 464 ki 5. 409 i 292 3. 018 5628 | 800 ' 4. 137
4. 972 39 3. 481 { 5. 415 ; 300 3924 5632 814 4 141
4. 988 42 3.497 5.422 309 3.93L 5636 | 829 4. 145
5. 003 45 3. 512 ; 5. 428 318 3. 937 5. 640 | 845 4. 149
5 017 48 3. 526 5. 434 327 3. 943 | 5. 644 ; 861 4. 153
5035 52 3. 544 1 5. 440 336 3. 949 5. 648 877 4, 157
5. 051 56 i 3.560 5, 446 345 3. 955 5. 652 8903 4 161
5. 062 59 P 38.5671 5. 451 354 3. 960 5. 656 909 4 165
5. 076 63 i 388 | 5. 457 364 3. 966 5. 660 i 925 4. 169
5. 090 67 | 3. 599 ! 5. 462 373 3. 971 5. 663 941 4,172
5. 102 71 ‘ 3. 611 ; 5. 463 383 3. 977 5. 667 | 957 4 176
5. 114 75 . 3.623 | 5. 473 392 3.982 | 5. 671 | 973 4,180
5. 128 80 X 3. 637 5. 479 402 3. 988 .‘ 5. 674 989 i 4,183 |
5. 139 84 | 3. 648 5. 484 412 3. 993 | 5678 | 1005 i 4,187
5. 151 89 3. 660 5. 489 422 3.008
5. 163 94 3. 672 5.498 433 4 004 l :
5. 172 98 3. 681 i 5. 500 443 4. 009
5. 183 103 . 3,692 5. 505 453 4.014
5193 108 | 3.702 5. 510 464 4. 019 ‘
5.205 | 114 ‘ 3.714 “ 5. 515 474 4. 024 ‘
5. 214 119 y 8728 5. 520 486 4. 029 | ]

11—6810



DEFPARTMENT OF COMMERCE
U. 5. COAST I-éom GEODETIC SURVEY

Rev. April, 1931

"5.‘.;%@7;&4#' fci‘)..
PP =18

B1 COS (a-l—-—g
By

—Aa=AMsin ¢, sec

=—d¢1 cos 5

Sir@n: -

in which log a‘.\lslog (A —\) —correction for arc to sin*; log A¢;=Ilog (¢’ —¢) —correction for are to sin*; and log s=Ilog s;+

correctlon i'or are to sin¥®.

NAME OF STATION

-] r L4 o 1 "
LU 3¢ 37 20326 fookewt Ly.| * TE 3 19. 6%t
5. 24 43  Ro3|Besufgh TPC.WT| v | 16 39 +9920
A (=9'—¢) + o5 4670 A (=N'=2) + 08 20:2%7
A Q
2 L A 2
2 (=¢+ﬁ)
- 2 34 do 146
o ”
A (secs.) + 34b. 7/ AN (sees.) S So0. 297
log A¢ log AN
cor. arc—sin = cor. arc—sin A
log a9s 2.539 9L¢C log AN 2. 699 230
A
. logcosf leg cos ¢, G+ L. 1o
colog B, Poda2® i 8- colog A, LiteFo T4
Aa ite i 5 Aa
togfucon (5N 028 718 BEEAS| e (SN s 050 g
1+3
log s, cos (a-}-—z) 029 711& 0
- log tan («t'y)
log A\ 2.699 230 |3logAn °i a“("‘ 2 5-00?Q 36 s
a4
log sin ¢o, 9.75S oo0$ |logF &t s 725 £9 Vg e
Ad
log sec - log b log sin (a-l— ) q.594 336
log a 2 U84 23r Iogcos( ) 7.507 964
a log s
L cor. arc—sin ax
—Ae (secs.) +2 S‘i' & log s 220 75¥
Aa 142.3
_'E o [ .F
+ 059 2253 s
Ao
g 129 &7 19.0 # Use the table on the back of this form for correction of
are to sin.
«(1to2) 3o ot ¢ .3
. Ao - o £,
' 180

Nore.—TFor log s up to 4.52 and for A¢ or A\ (or both) up to 10’, omit all terms below the heavy line except those
printed (in whole or in part) in heavy type or those underscored, if using logarithms to 6 decimal places.

U, 8, GOVERNMERT PRINTING OFFICE: 1831
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Table of arc-sin corrections for inverse position computations

. Arc-sin r Arc-stin i Arc-sin
correction I correction correction
g in units of IOgOf 4 i log & in units of IO%;M’ ” Io in units of log A
seventh . 8 &1 seventh log A\ L seventh 1 orAx
decimal of | g il decimal of g '; decimal of 0g
logarithms ‘ i logarithms | logarithms |
R B e . e e g e e o »~~:,__‘*._IT T e e
i { 0 | H ;
4. 177 1. 268 5223 | 124 3732 | 5. 525 | 497 1 4034 |
4. 327 2 i 2836 | 5284 130 3. 743 ! 5530 ! 508 [ 4039 |
4. 415 3 2,924 5. 243 136 3.752 | 5. 534 519 | 4043
4. 478 4 : 2. 987 5.253 142 3. 762 . & 539 530 ! 4. 048 {]
4. 526 5 | 3. 035 ; 5260 ! 147 3.769 | 5. 543 ! 541 : 4. 052 |
4. 566 8 3.075 5.269 . 153 3.778 & 5. 648 553 f 4.057
4. 599 7 3.108 5. 279 160 3.788 ¢ 5. 553 | 565 ; 4.062 |
4 693 8 3137 | 5287 166 3.796 | 5557 | 577 ' 4066 |
4. 654 9 3. 163 5 294 172 3.803 5 561 588 ; 4. 070 !
4 677 10 3. 186 | 5. 303 ‘ 179 3. 812 i 5. 566 600 } 4. 075
4 697 11 ! 3. 206 ' 5311 | 186 '3.820 5. 570 613 ! 4 079
4716 12 3. 225 5. 318 ! 192 3. 827 i b. 575 625 i 4. 084
4. 734 13 3. 243 ; 5326 199 3.835 i 5. 579 637 I 4. 088 [
4. 750 14 ; 3. 259 5. 334 206 i 3. 843 ‘; 5. 583 650 ! 4. 092 I
4. 765 15 ‘ 3. 274 } 5. 341 ! 213 3. 850 | 5. 587 663 | 4. 096
i . i .
4 779 16 © 3288 : 5. 349 221 3. 858 l 5. 591 674 | 4. 100
4. 792 17 3. 301 5356 228 3. 865 " 5. 595 687 4. 104
4. 804 18 3. 313 5.363 | 236 3. 872 i 5. 600 702 4. 109 i
4 827 20 3.336 | &6 369 . 243 3. 878 5. 604 716 I 4 113
4. 857 23 3. 366 i 5.376 | 251 3. 885 i 5. 608 729 ! 4. 117 ]1 \
I ; { i I 1 ’
4876 25 3.38 ' 53835 259 3802 seiz | 743 | 4121 i
4. 892 7 ' 3. 401 j 5.390 267 3.899 5. 616 757 ‘ 4125
4. 915 30 i 3424 | 5.396 | 275 3. 905 5.620 | 771 | 4. 129 ’l
4. 936 33 i 3445 | 5. 403 . 284 3. 912 i 5624 1 785 4.133 |
4. 985 36 3 464 . 5409 292 3. 918 : 5628 800 i 4,137 |
| i I
4. 972 390 . 3. 481 ‘ 5. 415 300 3. 924 5 632 §14 ! 4. 141
4. 988 42 : 3. 497 5422 309 3.931 5. 636 | 829 ! 4. 145 1
5. G03 45 : 3. 512 5. 428 318 3. 937 5. 640 : 845 i 4 149
5. 017 48 3526 5. 434 327 3. 943 5. 644 [ 861 { 4. 153 ,*
5. 035 52 3. 544 5. 440 336 3. 949 ! 5. 648 877 ; 4. 157 ;
: : : : i
5. 051 56 3.860 | 5. 446 i 345 3.955 | 5 652 | 893 4. 161
5. 062 59 3. 57 5.451 | 354 3. 960 - 5.656 | 909 4. 165
5. Q76 63 . 3.588 5.457 364 3. 966 5. 660 | 925 4. 169
5. 080 67 3. 589 5. 462 : 373 3. 971 5. 663 | 941 i 4, 172
5. 102 71 3. 611 j 5. 468 : 383 3.977 | 5. 667 | 957 I 4. 176 )
} ! I
5 114 75 : 3.623 5. 473 392 3. 982 i 5.671 | 973 4. 180 l
5,128 80 ' 3.637 ! 5. 479 402 3.988 | 5. 674 989 4,183 |
5. 139 84 3. 648 5. 484 412 3. 993 I 5. 678 1005 4. 187 |
5. 151 89 i 3. 6680 i 5. 489 422 3. 998 ] }
5. 163 94 ’ 3.672 | 5. 495 433 4. 004 i
5172 98 ’ 3.681 ¢ 5. 500 443 4. 009
5. 183 103 i 3.692 5. 505 | 453 4. 014
by i fw B dm
. . , ; .
5. 214 119 ' 3. 723 I 5. 520 486 4. 029 !
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