47

R BE 35

W, PHE EEi* Hag

HME, 2R BN, HEE

WHMEENE B ¥ BFISH,
HEHE K B K LR R EBED

.M g A4S (APT) +443E FFu4 44 47 ol
A4Y2 FAeln Hgoz Ye wAR dxs 4 ¥ sl sAlvlelnt 22 ne g (HRPT)
5 ang - ol ARAE FRE AR ATl Relel ¢ 7]

o g %

£ AST gl et aAel T
=

7}

FA A2 A Ao A4 35 36,000
oiKm wolxl AEE 27 Ay #71z T4 Foz
A 2 Aol B7lolle AR Eol e Yoz ¥l
oh oleld AAAE A4 SAlee AAFLe o
G4 7z ol wel Intelsatoll | FH S Aol|al g
Foizl Asta olch, 55 Ad2 oty 27l 15
~18m, ol5d] A&-2% 8 (G/T)7} 35/dB/K o]wi,
Al #2o. gtandand F& 6/4GHzeloll 4] Qlel|vh 2
71o] 3. 5m~8molut, Haln]A w4 £4)0 A =

74o] 30em A= e otdlvtE s 7bEiA 5o 2
A=l 2t gl kel 27l chedshal e etk

A A = %’4 A dE2A Aqe] dE Aed =
= oFered, IARAEAA, %ii«l** w7184
& Aol A Fall G A H AN w] Fepeba) o
b Ao g Aajziz] ghilol 10 o4& WA
&5 UE Foloh uheba] oz g A4 %ﬂ %
st71 A A4S otelvbe Al whel w2
2 FHY 5 olof gt

FH4 54 715E Al shRle AT &
A7 HabE 4 & 5 e HHoze AT o
7] o et E g H32 dhe NOAA 948 5 +
otk NOAA #4 e Azase AHuzko] e A

HA = (APT; oF 4Km) d22 VHFH (137.50 %
137.62MHz) & Ab&shin Hyako] e iy
(HRPT ;1. 1Km) Ao+ L—-oid (1698.2, 1702.5,
1707. 0MHz) o] A}&% ¢}, APEILT, i AdAlE] NOAAYA &A1
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48 1989 10 BFILB@:t # 16% HF 5 %

I. AXY oil&h U 4 ASE

NOAA $|4¢ x4 47 ol 870Kmel U=z
daulste 2 sd el Sldolch 4 Al 4t
A2} Azl Al 71gold Axol ute} chze] 2
x 7to] /5.5 o]w] <ok 900Kmeo|w], 25°o|= <k 1, 600

Kmel 7eloll 2174 ¥t} NOAA 4o 25 7]
=4 544 F 1o 3431

H 1. NOAA $JX 2] HRPT A4 &4

Type of transmitted signal S-Band phase modulated
Split phase

665. 4K bits persecond
System Qutput

Frequency & Polarization 1698.0 MHz right hand

circular
1707.0 MHz right hand
circular
1702.5 MHz* left hand
circular

EIRP at 63" from nadir 36. 8 dbm worst case
40.4 dbm nominal
Antenna

Gain at 63° from nadir 2.1 dbi, minimum
Ellipticity 6.0 db, maximum
Transmitter
5.25 watts minimum
2.35 1 0.12 radians
5th order, 0.05°,
equiripple phase
2.4 MHz

Frequency stability t2x 10°°
*Not Planned for HRPT use unless 1698 and 1707 MHz

transmitters have failed.

Power out
Modulation Index

Premoulation filter,‘ type

3 db bandwidth

Al AT AlElg Prolal shad Pe& Aol &
ALElE AHEa A v o]l Hef wiElstn Y4
2| AZ7re] Avle] gl diw|addte], 54l eV
of olSo] wlElsht 88l WAL CR Foldleh
_ PyGy
"~ 4xR?

Px (nA>=PTGTGn(4%)Z (1)

o714 Pr $41 HAF AE, Gr 2 G F4 <t

Bl 5l Al ok e o] &, RS A A=
o] A, 1 FA eV &8, Av 54l gy
wddolm, A% AFEAM HAstel shdolel
W A= Ga 55 o WAE ol gaidrh
EIRP (effective isotropic radiated power) 2+

(1)
A4 PiGrE Sdmabe, (qim) @& A% 32

A]xﬂi\—- H]L}— ‘—_‘_:_ 01-;(.] o“
28l Fofof shvd, atelvt x] 8k

d5-2 (1) Aol F7hsted  Al4bstA

ol Jﬁ

® shtel 2 AA4L ahZol A3k 4o g A
FA 7|9 Ez7) ledut kg dadg Pyole) vl
P.=k TsB, G (2)

0374 ki Boltzmann 445 — 228.6 dBw/K/Hz ¢|
v, Te H A7) A|2=®we 57 48 &%, By
L gAl71g AL g, 1Eln G 41719 A o
So|ch Bz27] Axlzbz| o A-F A=ql 2)43 A
FA#HE (Aol GE F3 7k v & Aoy
&) C/N oz FA|A,

OH
2

C _ (P:Gr) G (_A')

N N kTSBN 4IIR

Ts=aTa+(1-0a) T,+T,+

GleGGZ

T,
i 4
+ cGo.cn (4)

F A 5]l o] 7] A4 ai= feed linegl o]Holvi, T,

feeder A& 25 T, ¥ G,& ol AL =
% 9 o5, T, % Gk 29 nf, &
719l AFXE % o5, Tn ¥ Gue E37IY A4

=9 o5 Tie 3453 3579 AEFe=

1ol ®alch

Ts) ol v] =& 10log (Ge/Ts) & FA|3}E o] #§HE
N .
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:r. f. L baseband
| |
feeder | 18} R.F. down- demod.
system 1 amps. convertor em
|
antenna : C/N or S/N B.E.R
H..N,A. LP.A. down-conv. i f. amp.
1]
LdB > \
G, G, Gm G, -
I T, I i f.
T T T, Tm
N IT,
i
|
a8 1. 447 AEE W AREE A

NOAA 9] Aol oisto] Al2ml ol abg AlAbs) 2w,
EIRP7} 7}4 v} off 36, 8dBmeln], % R= 870Km
2 2 527 A2 £4 10log(A/4xR)? = 155.9
dBo|th (A= 29.4° 4] 1500Km 7 2]o]= 4.73dB
Hob A4S deafE). AdA Atz 4l A 28 <k
o] A 7ol 3m3 1707MHzoll 4 EEE 0.55 &
2 wu o] 10log Gr = 32dBolmd, Al ztxl =%k

7] 1.5~1.75GH zol]efl 4} o]% o] 22~28dB,
—114—:; 2.5dB (Ty = 225. 7°K) o] &} -3
o|2foll A A A %5l feed4d,

P

=]
1l

]

©
238
RS

oz,

d C}n 3 =3
3 8|2 %S REAZ A FAl Ala"le] 5

= (4)4l 0 g BE] 39270 & AlAlz[low o
2 R HA F4L 4 o] Gg/Ts 4= 6.06dB/°KZ
oloy At

919} 7ol

%f’;}?I.

ol o
A ——

A EHl o
-

s sl AAAS (3146 WY,

Boltzmann44- 10log k= — 198.6 dBm/° K/Hz2} ofj ]
£ B,=3MHz (:£+ 64.8dBHz) & ohsishd A4 4

Al A 28l o] C/Nul 16.03dB2 A4lElvh. NOAA
94 *l§°l HRPT7} split phase 665. 4Kbit/s 4l &
ol ¥ 1 bitw olvzlich Agw]tt (E, /N)LC‘

*—}ﬂ Bx EH‘] 10log (665. 4% 10°) —=58.23dB & ©if
ol slol 10log (E,/No) = 22.57dBE &=k E,/N,
o] |7} 10.5dBuk xlo{ % bit error rate(BER) &
107¢0] 52 p2dBE 44
g wjal ZHolch

(3

Al ~®l el marging

L= h=]
Fags F4%

. Monopulse F
el &% ALE atul, Alzkel uhel Wae 9

3

QHEfLE AlARY

=3

2
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al

HAE

(elevatlon)

s1A417 9 é

o] vk} 7} (azimuth)
;P"%, otelt-g 1

et ol2|q A ut
%L.e zayE HAde
o2 o YA HAE

# o]z} ¥ =27 sequen-

al
o
7_‘1- L.

ul 1:

=
=2
A}

o

A
A

_ir;
tial lobing (]
lobing (|
o] 714 = FH e x}7} monopulse 22 n}-Al of
chato] Yz} 5l A2 ‘?L“% Zbeks et &
o},
47Y
oa %
gl 20 B

=z &}
e
conical scan) #¥ 3  simultaneous

o2 chiivbs g ol

. monopulse) ¥} T

AO

Q.
L

o] oteviet 4702l hybrid (07 % 180°
2rlo] ol&) g A= monopulse Al 485
Ich 4702 <teivt #4123 AB,C
Del &t 28} 7. Fhel %éiokﬂd ( )=
(C+D)= Sl wbare] w7t oAb aEn
(A+C)—(B+D)x 57t o ab-& vjepui Al =lch, o]
2709 23 Al Hue e
fsle Hoshe, Ale 418 dAlEE 2
A Az el HgetAl gich

ol MAE FHIE £t A
elafsl=ul o & 170
og FHsly] Slsted ¥ 3 4 22 2}0‘

!

Ko

A

L

[e]

1

=1
=

&

= A sl

A4 2 &
13

=]

|48

37H

4

crlo] degs

FAt

Agae 2728l %
of e Al (EL % AZ)% 274e

=

#}7] (monoscan converter) &

(o]

Az} 294 k&

@ i g o (EL-1) 4
(AZ-0) k& 2% 3

A 2ol 7)ol ot —tﬂ&d
2 slo| glef, whebad wt 7|
ol 180° YAl 5l EL Al & (EL-180:

a7 3

[*]

— Azimuth——

,,,,, Azimuth
Difference

(A+B)-(C+D}

f“

Elevation
Ditference
(A+C)-(B+D)

180

B+A ‘ 180
Hybrid

Hybrid

L

2 4709 atelnt o

A~ El ©

L =

a2 2. Monopulse 4l
478 2] hybrid
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SUM

path1

EL

path2

EL-1
AZ-0

180-1
0-0

EL-180

AZ-180

EL-O

AZ-0

T2kl AZ-180 (2@ (d)),
EL-0 (2&(e)), T, Tzl AZ-0 (
oA xo] &AlFo] NE H=H 93
A "ot

o]u}] ;q ;{}24 o g /\%]
Hz?‘*‘:«} % FIbe E7) .
(demonoscan converter)+ E7]4l%

2 bl olel 24

A= FIbE 500Hz~1200
odclaol

o u] <

2'3

e
N

v

© g of
“imozh
m?‘.‘_

- :ﬁ

2

Ha

A B2 o7
FalZol el o

| gbon, weld 441 A2
vl%s}w vl olom ek
S 517] $J& 402 <hevhE
T wpabA o) z Aol AR T 2% 4 9 2
I}

A7 cholE Agsiaich TUe AlE 4

m

Monopuls

o

2t
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1989 10 EFIMet H 6% H 5 9

a0 el 4
BPoz wgozd 277}
ot7} HeolAlo) s
ulZ 4] 7] 7] 9 3s}e] baloon

=]
A

bellibe] Aoy
o 4] —26~—36dB<] dip

L 5GHz~ 1.75G

) o 2,3
2 91 4 glgdepn

Qrelr+e] VSWRE 1.5~1.75GHz 9ol 4
olel bz} 1.630]8, Al
ol FAH SAE TE S

2

o

4Agel 1.3 ol5}
Aol g =

Alg o} ohell i}
AAw FE7) AAs]
aAs FET, AT8110
P AAz, g 9 &
¥ 2 W ke) E7hsls

Q
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£ qlEHxt %ol isolator & 27 6 3 Fo] AL
st A" A3E 7)€ 1.5~1.75GHz F3}
T ool A 22~28dB 9| o|5-3} 2.5dB o]stel AH-S
g A€ 28 7 34 o] By}
ARE FEr)o £ /84 3A
£-3} comb-line filter (H3Z 120MHz, & = 0.2
dB, 4r41¢41=0.7dB, 3J8 VSWR 51.8)—%— %3
o] E7lel ARl E7)ele T2
%7} 1698 MHz (NOAA Al %) — 60MHz  (
=1638MHz ¢] Fal+=2 7dBmA X9 “‘“ -19—1
P sisdet. o] I wAlF] AlsE 28 6ol B
Ql whs} Zro] 102.375MHz 44 whal7] AlE & Sl
2 F5E Foln FEE ¥, step recovery diode
ofl 4] 8ull 2 AujA)7] & HHF 3 ofslr]E Edta
e FEo] ALEeldct. 379 £ 60MHz

LA A

$

Antenna Feeder

Sum Sum
1 1.7GHz LNA
AZ Monopulse E0MHz
i
AZ Comparator ! Az| Converter
i =]
|
EL i ‘ Down
é EL EL ' Converter
T
i Local
i Sync. input 100MHz
signal
0sc.
AZ
Motor Demonascan
Control
Pat | Converter
Receiver | |

—

Signal cutput

EiE:
[

1BM PC 3

a8 5. F4l Al&" AFE

LNA

- BPF IF AMP.
. 1 MIXER
Input
v IF Out
100MHz
Input O‘DW LO. Input
Doubler  Power Mutiifier BPF LO. AMP
AMP. is:Isolator
a3 6. AF FE7(LNA), FHuA7] 3
Eg7)9] A E

A ARE e

(412)
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o] 5[ dB] 52 41 dB}

XIS

o] F2Fat FE 7)o dA g, MRF901 E g
Bl AL&3 A Alztg wﬂ—rl} :
dB ¢ o| 53 5dBe|3}te] A-gx4 i%‘
qlshsd et

F7k3 3} A3 HRPT A& 9
B eal AZE Y42
(receiver) ol oAz} o] Bz7g
% 7+-5&F Microdyne A9 1400 -MR
Qetel AR Lz 2 2AF
+ AA A zE Al Fal W32 A
of W7 o nE 2ol wlalshe AF Agte] FE
€71 Alols]2of 7tell R, HRPTAlZE &) A
EISJL 3l2ol AAERA @2 chat 2 Az 4
Algjuto] A =qict,

.‘f‘

=2

=3

,>4

V. 9l #x

Qtellvie wler} = (Az

AEILE FE AlAY

)9 LE7} % (EL) $4%
o2 $HoE% AAsigich Wt F AdE n
£7 % A3slol AAHEE HA Azsedon
(Az over EL), wbsizt 22 —360° o4 +360° 7
A, 257t & 0704 180° 742 $H A5 ESE A
A Az =t o] Fo) &2 Tl oE HE)
ol &l TFn, 2k T5 $5+ 4.8 /secolr}.
A4 F3 chely A|ARle 250 stE 94
% 229 HUE2 FAskSaol she, ol B over
shoot7h 4EE AAYE elojdich w2 wYE 7|
F 87 Wt fAgle] F2AY 4 UxE dAs
ook gct ole{ g 2Fo] e HF7) AolE e
—ol¥ - HE (PID) Aoj7]1 & AHgsle Aoz o3



52 1989 10 ETFI®R@E H 16% ¥ 5%

4 glest, iy
% 5 2E15
MR PR
PID Alo| 7} &g &3 Alo7) Fatol] HF Al

oA71% @z dol AL AFT e Tﬂﬁ +

T AlaeS 22 8o Malvh o] tixlek Aol A

289 FAS micro-processor?] MC 68000°] c}.

o vholze zAAel Yoz Al 4 A

2elog Hg F ulorlt i ¥ 7t Q ztef H]

gl b= 2 F Aoto|rl. Host computer?! Personal

computer (PC) o4+ A8 E 949 HAEE

Aabelz, A7bel weh Mt Aol fAg, A

grellvhel miejzknl przto g FA|ste] wlo|lag Z

2ol M Feh TESE ool abel el

°‘*l°] ozt 5l ezt awiw Fo] FA el &

2 A& Fi= Az A4 (AZ and EL  pedestal
sensor) ol &= A4 (AZ and EL speed encoder) 7}
2 ap frlEol] Fabslo] 9 Wl £xo e AR
£ vlolzg =z el BHE =g ke ¥
4 el el 4 9le 7% Ao}k (front panel)

ol 4 2 AME wlo]z 2 T2 qlalsx
_i’_ oizﬂ;‘o.] ol‘;}

T5 Aojgke 670 A e E 2x & AA A
zbE)glel o] (1) stand byR 22 1%
o] 7}l Rl ¢tar otelvtellsz H 7] W 714 A brake
7b 2AEEE (2) slew BEE FE ;mg E RN
Aol el 2=, 3) 7% A = T
2RA7L AAGHE S Fozy vtelag EEHIH%

B3 +5 5H 7l Fasie, (@) stowREE obeG

Az
Pedeslat i Poston
} _ecor [
Sensor
e Trackng
Position Je-
Mro- $
Pediosa ; Processor oot moduatr
Sensor
| A7 Speed MC 68000 EL Current
| [ Command . _
‘ EL Speed i
‘ ¢ AZ Current |
| Em .
' Reducer A2 Drive Molar ~
| [, Cument
: () PWM Controlter
Power .
Raducer EL Drive Motor Amp.
Z 1D Current
Controfler
=
[} e E
a8l 8. v 75 AR AR

(413)

74 e B (B9 00, mx7t 90°) Aol 9l
on], (5)A2A Lt host computer &l ol u}
o Bk, (6)

ASS Lo
AEEA et #4719 23 Al
Zol wet 27k o] HES FHole A 5014

opolzz mz Al B Aoirlz F s
£ =2 aag C lo]g uhEo] cross compile &
o}, FEA ol 4 Adu s 67kx] Rl
el 9§ mzaal o Aol danelEol wolaz :
AMelA Al $§ xzade 58 =
Aol shedlo] Aeaeel olaf wel7 E7 nx
2 % W el Aulzsie duz Tl
ocl, ¢ zzoAe 5E5EF 27 9ol FA| &
Glov fd tEaRe woAY sl 455 o]

o]

¥

aob l Y ;& o

”}Olqi Za e e HE wglo]
a2l g oA} o o] mee AF Aojr] ¥ A
ZZ7)% 2AEste] el E FAAIA 2 ol A
2} A AH (reducer) & %& Qe YA E oA
so] o)k #3x Ae] ElZE A £8 0,85KW
9l PM DC servo moter (CN-800B-10GE) & A& 3}

gow, of AF Ay THE W Aol FEAZ

Fof 2w

oo
A% WAE Wz (PWM) Ad FE7lol Qlrksle A
o wEol e A S4el Hsisv wE 3 5

Read current speed
and position

[Read front panel mode I

Auto yes
or slew ? Check position
mode, limit

No

initialize to yes mode
the changed changed
mode

No

Execute
Control algorithm

Change to
Standby
mode

Get Command and
Display current position
and command

!

Go to infinite loop
of main program

a2l 9. 4 Zzoasle] &%
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A7 % Aot vsu sl 2

r}i
el
. ©
B
oX,
oot
lo
o
E3
o o
ofn
N
L

o
EED 94%91 % ?’E}Oil Saeha,
%_

V. fIMFE R A A 22O
Aol 1wl o Sx owEe Ao ARY
ol 4 445 Wshe 6709 okolm, o) 6748} ~7el
o welal wE Axel 67 S48 FE o A4l
7hs 8t
6742

= A= o
A 1. h=1
1) TE %rw T3 A7 £ AW EH A2

2) at —?l‘é H = Aut?d (km)
3) ex HA H=

90" <i<180° A AAz} &

5) wy suA wekog He) Zx| A ulkdkbz
of Apelzt, A A A4
0°< w<180° A H & Habvoll HA,
180° < w < 360" AL b

6) L 28 ylsto g WE £i% ul- 3k b=

of apolzt, Hma Aol

Ze AE 844 NASAolM MF= e

A4 4e AE FA8

olu] AEE i s Aol A Al =F
she A7k & = A2 A 6P4 %*é °il

©
-
~gl o
N
)
e o
&
-
2
o
o
o
=4
=~
]
e
=
ag
K_
o

Escobal ] 2] s} controlling ¥ & 4]

o g el Abslch
a{cos E—e) p- i+a(l~e') V2sinE Q-2

—G,cos® ¢—G, sin*¢=psin h

e

G V1— (2f—f*)sin*¢'?

+H

2
G, = U e +H
V1= (21—17) sin'g"”?

of 714 av HA A= 7, E
Aoz ek H s ol o]Al % Px A wiske]
ol W) 7 B B el @l e, Q
oA A HEmoer 907 s <y
B, ¢t FZze] Y5, ot BIAVE L U
o] A&l A, hi BAEz7h B 4 AET e
Ao Ax b, f& A7 W9E, He #34
o] a4 Folojrh
Controlling w4 A1 & Zoj4| Ao FE A7E A
ZalA Aok 49 £% A Aoz dlo
ae e grgzte g B AfEol 214l A A
of zzaw FHE £ 5
-39 NASA#I g9 #Hy HE 24F ALEEled con-
trolling WA A S Fol Aol FE47tel el o
23} e AzE ok & KAISTe F# <t
Vol 4 2HE 4 ol w7, w7t 34 <kuiv
ol Al YAtz e A Az &2 9 Uch
Gauss o] #hS #gsto] o = Foltel #2733
Aol 94 xz He 4o wlA A=g 4bE s
£ A zZeoass sk 233 4
Mgl 2 ool ofs) Al4bsl 7} data ot NASAQ]
A4 A= 2EE vlwsigdch, Lol E'—V/M 1
7ol 4] 0.01°~0.18°, =7
A 7A2lE 1Km~3Km A x2 xkol—g iou al

ot
o
=

Aur Azl 2|4 2000 Kg FEclv @33
o 1270 2V 517, %73 370 35 237, 3l
W nE 50m) el AAsGes, el 4 kA el

(414)
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HF 2. Calculations of azimuth, elevation, distance,

topocentric right ascension, declination

(NOAA-9 Satellite)

1989F 10A EFIHEE M 16% % 5 %

I 3. NASA®9 data®} Gauss "ol 2g A=
249 Hlm
(NOAA-9 94)

NAS Ao+ B2 Gauss¥lo g A4
Ut Az 24 3 4% Ax 84

YEAR=198 Month=12 DAY= 244 53 198611 124

e 18%2682027 U. T.
K. S. T. Azim  Elevat Distan R. A. Dec sz 23 | 19869 129
heomos (e el ) G (e A% 184055310901 U. T.
15 30 30 185,821 7,901 2618 20,2046 — 44,3841 oA | 229702 Km 7231761 Km
15 30 40 186,349 8,676 2556 20,1678 — 43,5540 ol 4 & |0.00158545 0. 001607
15 30 50 186.905 9,472 2494 20,1299 — 42,6947 A5 A | 99002671 99°03155
15 31 0 187.492 10,292 2432 20,0911 — 41,8043 . , ,
15 31 10 188,111 11,138 2370 20,0512 — 40,8803 iy A% | 31041438 311762886
15 31 20 188,766 12,010 2310 20,0101 — 39,9203 234 94 | 357°35916 1°72971
15 31 30 189,460 12,910 2249 19,978 — 38,9215 A7 axolr| 275676 o
15 31 40 190,197 13,841 2189 19,9242 — 37,8310
15 31 50 190,981 14,803 2130 19,8792 — 36,7955
15 32 0 191,816 15799 2071 19,8328 — 35,6616
15 32 10 192,707 16,831 2012 19,7847 — 34,4755 _ .
15 32 20 193,661 17,901 1955 19,7349 — 33,2330 i 4 Tﬁsg‘glﬂi X}i%LG;“;S;‘);ﬁ;] HT‘:H
15 32 30 194,683 19,010 1898 19,6833 — 31,9299 e oy, e A ‘L
15 32 40 195782 20,161 1842 19,6298 — 30,5613 NASAS AIE A& Gausss 4 ERe
15 32 50 196,964 21,355 1788 19,5741 -- 29,1222 K. S. T.| Azim Elev Dist| Adm Elev Dist| ah Ah a0
15 33 0 198,241 22,594 1734 19,5163 — 27,6073 e m s| (deg) (deg) (km)| (deg) (deg) (km)| (deg) (deg) (km)
15 33 10 199,622 23,879 1681 19,4560 — 26,0108 15 31 00| 187. 982 10.292 2432 | 187.479 10.291 2435 0.013  0.001 — 3
15 33 20 201,119 23,210 1630 19,3932 - 24,3270 15 32 00| 191.816 15.799 2071| 191.797 15.795 20741 0.019  0.004 —3
15 33 30 202,747 26,587 1580 18,3277 — 22,5498 15 33 00| 108.241 22,594 1734 | 198.208 22.583 1737] 0.033  .011 —3
15 33 40 204,521 28,010 1531 19,2592 — 20,6732 15 34 00 | 208,578 30980 1440 | 208,519 30.960 1442 | 0.059  0.020 — 2
ig Zi 58 ggg;?g §g;§g iﬁg ig f;g :izgz;g 1535 00| 226.418 40.205 1221 226.304 40.184 1224} 0.14  0.021 — 3
o 310 20902 5 1397 19032 — 143884 15 36 00| 255.232 45.934 1125 | 255.055 45.944 1126 | 0.177 —0.010 — 1
15 34 20 203453 MO73 1356 189518 — 120587 15 37 00| 286. 445 42,691 1180 | 286.286 42.750 1181 0.159 —0.059 — 1
1" 34 30 21625 .640 1318 18,8653 - 9605 15,38 00 307.423 33,49 1369 | 307.321 34.022 1369 | 0.102 ~ 0.073 0
15 34 40 219,336 37,200 1283 18, 7744 — 7.0290 15 39 00| 319,545 25.229 1645 | 319.481 25.294 1644 | 0.064 — 0.065+ 1
15 34 50 222,716 38,730 1251 18,6789 — 4,3292 15 40 00| 326,930 18.044 1971 326.885 18.099 1970 0.045 — 0.055+ 1
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