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EPHEMERIS OF STARS

ERRATA.

PAGE.
X. 20th line, for 3h. 52m. read 3h. 53m.
XI. 3rd line, for 44:55s. read 14-55s.

4th line, for 46:76 read 41.76.

HSth line, for 39:-90 read 29-90.

Last line, for 44 read 14.

15th line, for 40°45 read 49-45.

16 18th line, for 26 read 20,

16 27th line, for 29:80 read 39:80.

18 19¢h line, for 1115 read 1155.

23 32nd line, for 1240 read 1248.

30 Signs for column 4 read

36 Signs for column /' read

36 Signs for right column S. T. read —
{4 17th line, for 72 read 76.

46 Sign for right column ¢ read —

55 Sign for left column 4 read

60  Sign for left column S. T. read

61  20th line, for 129:80 read 128:S0.

61  28th line, for 74:20 read 75:20.

61 29th line, for 689 read 664,

62 Sign for column ¢ read

65  9th line, for 29 read 39.

70 For 7 22°, 28' S. read Z, 36° 25" S.
71 17th line, for 60:28 read 61-28.

74 Last line, for 1598 read 1578.

75  Columns ¢ read same as on page 34.
6 28th line, for 577 read 557.

7 20th line, for 119:27 read 110-27.

7 21st line, for 114:93 read 104-93.
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TORONTO, ONTARIO:
PuBLISHED BY KLEIN & MCLIVER, 18 JORDAN STREET,
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IN THE
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1889

BY

F. L. BLAKE, P.L.S.

PRICE--Limp Cloth Flush, $2.00. May be had post free on application
to the Compiler, Meteorological Office, Toronto, Canada.

The Ephemeris for 1890 is in preparation and will be published during
December, 1889,
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EPHEMERIS OF STARS

IN THE

VERTICAL & “POLARIS”

F. L. BLAKE, P.L.S. AND D.L. 8.,

Astronomical Assistant at Toronto Observatory.

This original and convenient Ephemeris by Mr. Blake is the first
and only pulication of the kind ever attempted.

These tables give the 7'ime and 4zimuth by mere inspection.

They have been compiled after a good deal of labor for the use and
benefit of surveyors and engineers generally.

It is intended to do away with calculations altogether, and to afford
a ready means of at once determining the 7ime and Azimuth of Polaris
at the moment of observation, thereby giving the astronomisal devia-
tion of any line from the meridian by simply noting the readings of the
Azimuth plate of the instrument at the time of observation.

This compilation affords by far the easiest and shortest as well as
the simplest method of obtaining 7'ime and Azimuth.

In the calculations necessary for compiling the tables the positions
of the stars are those given in the Berliner Jahrbuch, and for those that
are not found in it the American Almanac positions have been used
reduced to the Berlin meridian.

The Siderial Times and Azimuth of Polarix are given for every 20th
day throughout the year for the 45th degree of latitude, and the correc-
tions rigidly obtained to the nearest second of arc for the other
latitudes, viz.: from 28 to 56° are tabulated ynder latitude correc-
tions. The other tabulated corrections are very close approximations,
rarely giving an error of more than three tenths of a second of time, or
three seconds in azimuth.

Great care has been taken in the necessary calculations which have
been carefully made and revised, and the selection of stars, consisting
of 60 at the upper and 24 at the lower culmination, has been made
with due regard to their suitability for observing purposes. For, in-




V.

stance, a great many southern stars as also the lower culmination ones
have been taken, owing to their low altitude coming within the range
of t:lescopes having no rectangular eye pieces. The stars are the
brightest in the brightest in the heavens, and can be observed in twilight
with the ordinary glass, thus. oing away ‘ith night work, All the
interpolations requnired (which are no more thanin an ordinary almanac)
can be made before the observation with the exception of the time
interval corrections in columns b and c.

With ¢arefully adjusted dollimation'and axis well levilled no cor-
rections need be applied for these, but in case of doubt as to the colli-
mation error pairs of stars have been inserted of nearly the same decli-
nation, and of sufficient interval of time so as to allow of reversal of
telescope between the observations thus practically eliminating the col-
limation error.

METHOD OF OBSERVATION.

The best method of observing would be to select your stars before-
hand and make the necessary interpolations, getting your instrument
into position a few minutes before tne time required; sight on' Polaris
and then swing the telescope to the time star and wait till it appears in
the field of view, turn on to Polaris again,’clamp and bisect accurately
by means of tangent soréw, noting the time by watch and again revolv-
ing the telescope to the time star, note the iime of its crossing the
wire. The observation is then complete, and the time interval ' correc-
tions can then be applied and you have the sidereal 'time and azymuth
of Polaris, which may be used in détermining the ‘deviation of any line
you may be running by noting the readings of the azimuth plate of the
instrument at the time of observation.

As a rule with surveyors the azimuth is only required which can be
taken out without going through the interpotation for time thus simpli-
fying matters.

The deviation by this observation e¢an be determined in less than
five minutes.

An ordinary watch capable of keeping good time for the interval of
two or three minutes betweén the observations'is all that is necessary.
No calculations involving the use of logarithms are required, and no
other book or almanac is needed, as the tables for converting the sidereal
time into mean time are inserted before the star tables. These are
Table II., containing the sidereal time of mean noon at Greenwich for
every day of the year, and Table II1. for eonverting sidereal intervals
into mean time intervalg after the manner of the table in the American
Ephemeris. '
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EXPLANATIONS.

In the first column, under Z, will be found the zenith distance of
the time star followed by the dates.

¢t and ¢’ are corrections of decimals of a second of the time for each
degree of latitude differing from 45, and to be applied with its proper
sign to the S. 7" after multiplying by the difference in latitude. ¢ being
used for latitudes south of 45 and ¢’ for places north of 45.

a and a' are similar corrections to be applied to the Azimuth.

LATITUDE CORRECTIONS.
The column L for the latitude.

S. T. and Az. are corrections to be applied to the Sid. Time and
Azimuth according to their signs.

b contains the corrections to be applied for the interval of time be-
tween the observations on polaris and the time star. They are deci-
mals of a second and require to be multiplied by the interval in seconds.

¢ are similar corrcctions for the Azimnth.

The corrections require the interval between the observations not
to be extended much over three minutes.

At the foot of each page of the Star Tables will be found the Zenith
Distance of Polaris for finding purposes. This distance is for latitude
45 and is not corrected for refraction.

Nore.—All the above corrections are to be applied to the 8id., T.
and Az. columns immediately under the stars name as the different
signs are arranged for that purpose.
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EXAMPLE I.
Jan. 20th, 1889.——At a Hlace in latitude 52° 36’ and longitude 90
west. Polarix was supposed to be observed at 10h. 83m. 30s. watch
time, and Sirius at 10h. 36m. 0s. in the same vertical plane—required

the watch error and azimuth of Polaris.
Time interval, 150 seconds. Difference of latitude from 45 is 7°.6.
t'=+0098x7T6=+0"7L. b= +0.007 x 150= 4 1:05. h. m. ».
S

TG FURH LB U1 v 66 05:6 0.6 b's bbb big alhahls's b 8 008 6 ¢ s ore/t o= 6 83 43568
Clor: BT 10r LR BT B0 ¢ st Vo ot he satinsme b g = — 9393
O B0 VTR ¢ d s s h B a s 66 B A8 640990609098 8,0080 8008 = + 071
Time interval Cor. b, . .vveiiiiiiiiiieiiriranrnns = + 106
00 )i i b U RS e A N R I = 6 32 1141
Sidereal Time, M. Noon, 90th Mer ...........cvu. =20 11225
Sidereal interval from Noon.......vevuvev.. =10 30 59:16
Retardation Table IIL............c.o0vviunnn = 0 4337
Standard Time, 90th Mer .......c.ovviiiinnnennns =10 29 1579
Watoh LAMO v o visqossss e alkd i § o) gobisooseqs =10 36 0O
Watch Pasbi ... .. oo eobirdisal, odd el L A = 64421
FOR AZIMUTH.
a=—108xT76=—8"2, ¢=— 0.102x 160=—153.
N P A R O, 11 2 e Ny P R L e N = 1404
Cor. Az. for Lat. 52° 86 .......ooiiviiiiiiiininain, =4 17 480
0K cind TN o0 wpih s il s % pla s Daiun Sioim B (Wil K AR ¢ Thted 0 82
Time interval Cor. Cov ovevisssissrcossnsssssssssess == 0. 168
At Polartie: cois s s ctan e aeliossnksin bt sk bergina s =8 4 195 W

A rigid solution gives...... 8. T., =6h, 32m. 11558, Aa. L =2°4' 20" W.

EXAMPLE II.
Jan. 20th, 1889.—At a place in latitude 30° 12’ and longitude 90° W
Polaris was supposed to be observed at 10h. 57m. 10, watch time, and 3
Draconis 8. P. in same vertical at 10h. 58m. 42s. required the sidereal

time and azimuth of Polaris.
Time interval, 92 seconds. Difference of latitude from 45 is 14:8.

t=—0'067 x 148=—0'998. b= +0'005 x 92: = + 046, h. m, s.

UL 0l 200 s et G e T g P b e O a4 S.T.= 6 556 403
Cor. S.T. for Lat. 80° I2" ... .......ciiiiiiiviinn, =+ 2 888

GO0 L v e mats sien s alesoieieny S8k ik dniasi &R — 099
Timeinterval Cor. b.....coiiiiiviiiiiiinnensennns = + 046
BIAORORE LA & sia i (Tais s ioie v 000 60 sle1% 6,000 0 = 6 57 1238

FOR AZIMUTH.
a=+067x14'8= +9"9. ¢=—0029 x 92' = — 2:8.

A A TR IR D R SRR R RY 1° 48’ 15"
Cor. Az for Lat, ‘80030505 s aalasnibaad s Siasiaiersd =-—_19 50°
(0749 A o G A R, R Tl G IR ST e e RS PR 0 o € W pmg o e 13 ooy =4+ 0 99
Time interval cor. ¢ ............ R T PR e =— 0 28
WO POt S R R R s = 128821W

A rigid solution gives...... 8. T.,=6h. 57Tm. 12:43s. =Az. 1° 28'31" W.

l
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‘ VII.
de 90"
watoh TABLE L
quired BTN A0 i B A o R T
is 7°.6.
i | No. NAMES OF STARS. StoxnaL Truz, | AZMUTR OF
- 9393
071 ie4 (4 Tl i
105 h. m. o
T 1| a Cassiopeis .....covvvvernnnssons 0 383 021 E
R R AL ST O e s O 0 49 013 B
” 3| e Ursm Majoris ............ 8. P 0 60 012 B
) 5016 ¢ Liotiom Malorts + 2 lonestnns 8. P 119 00w
) ‘;3.37 5| a Eridani «.......... B Sl i 1 82 06 W
: PR T A SR AR R 1 48 018 W
0 Uyt P U SR S SRRk 2 0 019 W
5 0 8 | 8 Urse Minoris ............ 8. P. 2 42 039 W
9 | y*Urse Minoris ............ 8. P. 3 10 061 W
B 4421 101 Parsel .. ocseomeonsonsioivon. 3 16 054 W
2 1T O PUENOY | oo i« v otiosneduysapesns 3 86 11w
LRL 7 SURKAREE o ias s damnie s n K hpo o enss 3 48 TW
18 | » Draconis.......cooveuvinenn, S.P.l 4 12 1'15 W
NG 14 | @ Teuri (Adldebaran).............. 4 26 | 120 W
430 15 | B Orionis (Rigel) «ovevveenrneenss 5 4 181 W
82 16 [ @ Aurige (Capella) .............. SN 182 W
15'3 17 | B Draconis.....c.coviviiinnns 8. P. 5 17 184 W
o 1830 SLOTIONIRE v giaia s sivivees s s 4y vo'e's 6658 5 21 136 W
195 W 19 [ e Orionis. . .ooovvvevennnnenns Yees 153 25 186 W
90" W. 20 | @ Columbm......ooovvnuennnnane, 5 27 186 W
21 | ¥ Draconis..,............ o8P, 5 48 139 W
22 | a Orionis ..... RSN AR A 5 44 140 W
90° W, Q8.0 B ADLIEI \ o (v oo pnssesbesosesnes 5 61 141 W
s, and & 24 | a Argus (Canopus)..........vvun.. 6 9 144 W
sidereal 25 | a Lyre (;;ega) .............. 8. P. 6 24 145 W
26 | a Canis Majoris (Sirius)...... .... 6 383 146 W
i 148, 27! ¢ Canis Majoris......ovvvervensss 6 46 14T W
me 8 28 | 8 Dracoms......evvnvennsnn. 8. P. 6 65 147 W
5 4:03 29 | a Canis Minoris (Procyon)........ 7 28 147 W
2 8488 80 [ ¢ Draconis.....covvveveneen. 8. P. 7 29 147 W .
— 099 81} R OVBALL. . o v s o d k4L 8. P. 8 9 142 W
+ 046 82 | n Cephei....... B e SRR BB S.P. 8 29 142 W
A 83 | « Urse Majoris ........... A 8 52 188 W
57 1238 Y, YO A S RO 8.P. 9 2 136 W
BE:] o VAT . . cpe e vaneosssisonsnnnes 9 17 1133 W
36 | a Leonis (Regulus)....... BT 9 &9 121 W
15 ! 87 | B Urse Majoris............... A 10 66 1:1 W
50 88 | @ Urse Majoris.......ooovvuvnnn. 10 59 110 W
e 89.1 7, Cophel..cveiveyuerseseres 8. P 11 81 061 W
) 9.8 40 | A Draconis «v..vianiiiiiininiiien 11 28 0:48 W
41 | ¥y Corvi...conunus sl oivp ol6 12 8 031 W
LR 42 {3 Corvie.uivai.nnn. TR T 0:25 W
¥ 31" W. ’




TABLE I.—Concluded.

No.

43

45
46

NAMES OF STARS.

SiverAL TiME.

a Cassiopei®.,.............. S. P.
vy Cassiopei®................ S. P.
e Urse Majoris..................
a Virginis (Spica)................
¢ Urse Majoris..................
o8] TR0 TR e B R e e
a Bootis (Areturus) ..............
B Urse Minoris........co0eenun..
{98 10 0 16 TR e O e e
Y2 Urse Minoris..................
A BOYBOL | v vns o\ e bis v s S. P.
Ok RXBOL £ i3 ot agios svios 4D it 8. P.

Sk REONDIR 5 T S e R

(03 )00 s SRR Wt Tt
¢ T 10 | R SR G N Al
a Scorpii (Antares) ..............
a Aurige (Capella) .......... S. P.
B IDXNOOTIB . =oiiv c mosviaaboisinievesoe
a Ophiuchi ................ A
¥ Draconis ............ bag g
/- 9.5y 17 SR e R 8. P.
A Sagittarii (..............0..0..
a Lyre (Vega) ........ic........
a Sagitarii ................. P
d Draconis ..o.viuiiiiiiinina..
e Draconis ...... I KR L AT
vy, Aquil@.. .50 000n00... R AR
a Aquile (Altasr) ................
wrCapricorni ....o..iviiii .
BAVEDA L 5 000y bioigis siso.o b apsdivs s v ¢
n Cephei ........ By vid R sk o v ah
¢+ Urse Majoris............ 8. P
GUBDBEE. 0 ittt sy v b s oo o
B Aquarii ....... ARSI i e
a Aquarii ....... :

a Gruis ....,.... SRR N HNVAAN
a Piscis Aust. (Fomalhaut)........
G EPGABIB I cpis e s opnsiesategicy s s
B Urse Majoris. . ... AR R 8. P.
a Urse Majoris.............. 8.P.
B OPDIOL o'y cnpr o v vihpn s o olesh’s s
A DIraooniN. o ¢ ou2iaaannsinii 8. P.

.

12
12
12

13

m.
31
48
49
19

12

33
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\ IX.

TABLE 1L

AT GREENWICH, MEAN NOON, 1889.

= JANUARY. FEBRUARY. | MarcH.
yTH OF ;o El=58 BdEiseE. |l . spSleme
ARi8, e 8 B g - g ‘D % 8l 0@ g

; $ |8 B5E $ |8 858 | £ 45| Bgs

| ¥ ol Em Rilelin g2 | o EE®
— g 02 Fde | 308 S | g3 P
1 W % |8l fd4= || ® [®:Bg=x | v [ E5=
3 W - § 2ooiwl 2A% Rl 1y (1R A T
lé Y | A Rlcm & A Rl m A Al @
0 E -‘ h m. A ey . “h. m. 8 | h. m. s.
18 E Tuesday| 1118 45-18:62|Friday | 120 47 31-78| | Friday : | 1(22 37 55'29
23 B Wednes | 2118 49 1508||Satur 2/20 51 28'34||Satur 2|22 41 61:86
39 E Thurs: | 3j18 53 111:64!{Sunday, |:8/20 55 24:89||Sunday: | 3|22 45 45:40
51 E Friday | 4i18 A7, .8:20 [Monday | 4|20 59 21:45||Monday | 4(22 49 44:95
51 B Satur :5|19 1 4:76{|Tuesday| 521 3.18:00/|Tuesday | 5|22 53 41'50
54 F
1 E Sunday | 6/19 6 1:81{/Wednes | 6|21 7 14:56/|Wednes | 622 57 88:06
10 B Monday | 7{19 8 ,67:87|/2‘hurs 7121'11 11'12!{Thurs 7128 1 84:62
13 E Tuesday| 8{19 12 54-43|[Friday | 821 15 7:67||Friday |8[28 & 81:17
15 R Wednes | 9119 16 50:99||Satur 921 19 4-22Satur ;| 928 9 27:72
18 B Thurg; {10'10 20 47:54 Sunday (1021 28 | 0:77||Sunday |10123 13 24:27
32 E
34 B Friday |11{19 24 44:10/|Maonday [11{21 26 .57-38|Monday [11(23 17 20:82
35 K Satur 12|19 28 40;66(| Tuesaay(12/21 30 53:89( Tuesday |12 23 21,17:37
39 B Sunday 13|19 32 37:22)|Wedues |13[21 84 50:45|(Wednes (1323 25 13:93
i E | Monday (L4)19 36 8377/ Thurs - |14)21 38 47,00 Thurs . (14/23 ‘29 1048
45 B b Tuesday,15/19 40 .80-83(|Friday [15/21 42 43'55(|Friday {1528 83, 7:08
45 B
47 E i Wednes {16{19 44 26:88||Satur (16|21 46 40:10|/Satur . - [16/23 87 359
47 B ! Thurs. |17/19 48 23-44Sunday [17|21 50 36:66|/Sunday [17(28 41 014
47 E Friday {1819 52 20:00||Monday |18{21 54 33-21|(Monday (18/28 44 56:69
AT B Satur - [19{19 56 16.56{|Tuesday|19(21 58 29:76/Tuesday [19/23 48 63:24
47 E Sunday 120{20 0 13-11||Wednes [20/22 2 26-32||Wednes (20128 52 49:79
46 E .
42 E Monday 21|20 4 9:66||Thurs.- 121132 6, 22:87| Thurs_- |21/23 56 46:34
49 E. Tuesday 2250 8 6:22([Friday [2222 10 19-43|[Eriday. (22,0 0 42:80
88 E Wednes 2320 12 2:76||Ratur . 2322 14 15:08||Satur | 28/ 0 4 39-45
36 E Thurs; [24/20 15 59-84 g(undm;/ 24(22 18 14-53||Sunday (24| 0 8 3601
31 E Friday (2520 19 55:90||Monday [25/22 22  9-08| Monday (25 0 12 82.5¢
22 B
920 E Satur . 26{20 23 5245|/Tuesday(26(22 26 , 5:63||Tuesday |26/ 0 16 29:1a
3 B Sunday 127/20 27 49-00|| Wetlnes |27(22 40, 2:19||Wednes. (27,0 20° 25:66
"1 E Monday,28/20 81 4556/ Thurs . 2822 38 58:74' Thurs, . [28) 0 24 22:29
"1 E . Tuesday 29120 35 42221l . = .| |. < |[Eviday.. (29 0 28,1877
- Wednen ‘aqT-zo a9 'asenll L] ! |lSatur . . [30 0 52 15:33
51" E Thurs 81/20 48 852:1[ . ' |[sunday [31]'0 86 1187
)38 E ‘ :

Differenge for qne hour, -+ 98,8665




TABLE IL.~Continued.

AT GREENWICH, MEAN NOON, 1889.

APRIL. JUNE
Y g s-g o :g S_S & "g 8.5
g 8| 8§ g § g (3| B8 a8 I 3% S| 288
BoOIE Aga E|B Z 3 & 1 BgaMsg gm
§ WEsTdg | § 18 T4e | 88| D
ey - -
3 (3| B84 | v 5| PEE || = 8] PE=
B pli 2y otz 28e || B |3 =®%
A Al B A 8| & | A& Al &
h. m. s . m. h.m. s.
1| 0 40 8'62 1 38 25 03||Satur 1| 4 40 38-27
210 44 498 2 42 21-68||Bunday | 2| 4 44 3482
3| 0 48 153 3 46 18-13{|Monday | 8| 4 48 81-38
4| 0 51 5808 4| '2 50 14-69||Tuesday | 4| 4 52 27-94
5|0 55 654.64 5| 2 54 11:24{|Wednes | 5| 4 56 24:49
6| 0 59 51'19 6 58 7:80||Thurs 65 02105
71 384774 7 2 4:86||Friday 715 41761
81 7 4429 8 6 0-92||Satur 8l 5 8 1417
91 11 40'85 9 9 57-47||Sunday | 9| 5 12 1072
10| 1 156 87-40 18 54-03||Monday (10| 5 16 T7-28
11| 1 19 33'96 17 50-59,|Tuesday (11| 5 20 3-84
12/ 1 23 30+51 21 47:14||Wednes |12/ 5 24 0-40
13| 1 27 27:06 25 48-70(|Thurs 13| 5 27 5696
14|'1 31 2861 29 40-25||Friday (14| 5 31 53-52
16| 1 35 2017 33 86-81||Satur 16| 5 85 5007
16| '1 39 1672 37 33-86||Sunday 16| 5 39 4663
17| 1 48 1328 41 29:92||Monday 5 43 43-19
18! 1 47 984 45 26:47||Tuesday |18| 5 47 39-75
19 1 51" 6:89 49 23-08||Wednes 5 51 8630
155 204 52 19-58|{Thurs 201 5 55 82'86
Sunday 21| 1 58 59:49]f 57 16:14|[Friday |21 5 59 2042
Mnndu.y 22 2 2 '56:04 1'12:70(|Satur 6 8 2598
2 6560 The 5''9:25||Sunday 23| 6 7 22'53
‘ 24| 2 10'49:16 9 5'81{Monday 6 11 1909
'25 2 14'45'M 13° '2'87||Tuesday 6 15 1565
2 18'42:26 16 '58'92(| Wednes 6 19 12-21
2 22 3881 20 55-48||Thurs, 6 28 sfgﬁ
snnd-.y 128 2 263587 24 5204 [Friday 627 582
99 2 30 3192 28 48:60||Satur 6'81 1788
30 2 34 28'4,7 82 45°15|{Sunday 6 34 5844
86 41:71' A
Difference for ofie hotr + 9s. 8565.
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XI.
'I‘ABLL II --('mv!mued
AT GREENWI(‘H MI:.AN N'OON 188)
Jony, 1 Annnsr Smmmmr:n. i
ot ok " FIETT | P SN (R T 1 e
¥ g dB8liefg | 4 [Bliefg | 4 [B|iefs |
E OiE|EER | B OIE ERd | B o= B3
§§ 2- |8 F<g | 218 T<dg §- 1815 <8 )
2 - Y | =® | £ =z e 1B rd
1= 3 5| "884 | v [s| EEE | ¥ ¥/ 3i=
3% Bl =A% 7 lE =2R% 7 |F| =RE
A 1!l ®m AR Q| = = Rl m

b 8y ih. m. s | ke ome s | h..m.. s.

) 88-27 Monday | 1/ 6 3864:99 | Thurs ‘| 1! 8 417826 |Sunday | 1/10 43 2145

| 3482 : T'uesday| 2| 6 42 51-55||Friday ‘| 2! B 45 4-82//Monday' | 2|10 47 18.00 {
3 31-38 Weédnes | 3/ 6 46 48 11/|Satar 3! 8 49 1-37(|Tuesday | ‘8/10 51 44-55 3
)} 27-94 { Thurs 4 6 50 44 b?! Sunday | 4| 8 52 #7'92||Wednes | ‘410 55 11-11

5 2449 | Friday | 5 6 54 41.23Monday | 5! 8 56 54'48||Thurs + | 5[10 59 '7°66

| | , "

) 21'06 i Satur 6| 6 58 87-78||Ttesday| 6/ 9 0 5108/ Friday |'611 8 '4-21

1 17°61 | Sunday | 7| 7 2 34-34|Wednes | 7/ 9 4 47'68/|Satur 711 7076

8 14°17 | Monday | 8/ 7 6 80°90!/|Thurs | 8/ 9 ' 8744'14/Sunday | ‘811 10 57°32

2 1072 | I‘uesday| 7 10 27-45||Friday | 9/ 9 12 40-70{Monday | 9|11 14 53-87

6 728 ! Wednes .lO 7 14 24:01)|Satur {10/ 9'16 37'25//Tuesday [10{11 18'50-42

0 384 ! : Thurs [11) 7 18 20-57||Sunday {11] 9 20 33'8){ Wednes |11{11 22 4697

4 040 Friday [12] 7 22 17°13{|Monday {12| 9 24'30:37||"hurs ' (12|11 26 43-52

7 56°96 ! Satur 13| 7 26 13:68!/Tuesday|13| 9 28 26-92\ Friday (18|11 30 40:07

1 5352 Sunday {14/ '7 30 10-24]|Weduer |14] 9 32 29'47||Satur ' (1411 34 36-63

i 5007 Monday 15 7 34 6-80[|Thurs ' |15| 9 36 20'03(|Sunday |(15{11 38 83818

19 4663 | Tuesday|16] 7 88" 3'36]|Friday 16| 9 40 16-59||Monday'[16{11 42 29-74

13 48-19 3 Wednes (17| 7 41 59°92| Satur |l7 944 13'14[|Tuesday [17|11 46 26-30

17'39-75 4 Thurs [18 7 45 56:47/ Sunday 18/ 9 43" 9:69| Wednes '|18{11 50 22:85

51 8630 i Friday 19/ 7 49 5302/ Monday 19| 9 52° 624 Thurs  [19]11 54 19:40

55 82:86 Satwr 120/ 7 53 49'5R|Tllesd&y 20; 9 56 280 1Frld&y 2011 58 1595

59 29-42 j Sunday 21 7 57 46-14 J\Vednes 211 9°59 59-36| Satur ' 2112 2 1951

8 2598 ¢ Monday 22/ 8 1-32‘7g‘Tliurs 22010 3 55'91/|Sunday 22112 6 9'06

T 22:58 3 Tnesday 281 ‘8 5 '89:28( Friday' [28/10° 7 52-47||Monday [28]12 10 ' 5°61

11 19:09 Y Wednes 24 8 0:85%30!/Satur ' [24{10 11 4902 Tuesday |24]12 14" 2:16

15 1566 3 Thurs ' 25| 8 13°32:36! Sunday | '.’.5 10 15 45'58/|Wednes '|25/12 17 58:71

19 1221 G’ Friday' 26! 8 17 28'92]W0nday 26 10194218 Thurs Vl26i12 21 55427

23 876 Satur 27| 8 21 25:48{| Tuesday (2710 23 38:68|| Friday ' |27/12 25 5162

27 532 Sunday 28 8 25 22'04|Wednes 28|10 27 85:28' 8atur = 2813 29 48:37

81 1:88 : Monday 29 8 29 18:59(Thurs ' [29/10 31 31-78||Sunday (29|12 33 44:92

84 5844 Tuesday(30] 8 33 1514/ Friday | (30[10 35 28'34|/Monday |30{12 87 41:47

\Ve(]neﬁ 31 R 37 11°70f Satur  [31/10 39 2490 ;

Difference for oné hour+ 98,8565
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TABLE II —~C¢mcluded

AT GREENWICH, MEAN NOON, 1889

es (30|14 35 580'1
181 14 39 54:63

1
OcToBER. Noveuser. DECEMBER.
d| ug 14| == Sl o=
TEN S PO TR B PR U1
PEzd 1o gl 1= B
g -8t | 4T Z4g | §c 8|04
z |5 388 | = |s| 33 % % 358
S (S| Ege B 40 e [ WA S ITEAM
7 |z =&® ol SR8 || ¥ |F]| =A%
R R = A Q] = i a Al
h. m. s h. m. s. | h. m. s.
1/13 41 38:03!|Friday; | 1{14 43 5119 1116 42 7-37
2(13 45 34:5H8||S 2(14 47 47-74 2|16 46 4:43
3/18 49, 81:13({Sunday | 3|14 51 44:30 3{16 50 0:99
413 53 27-69||Monday,| 414 55 40-86 4|16 53 57:54
5|13 57 24.24/{Tuesday| 514 59 37:41 5(16 57 54-10
6/13 1 20:80|{Wednes | 6|15 3 33:96 6|17 1 50°66
7138 5 17-35||Thurs | | 7|16 7 30-51 7117 5 47:21
8|13 9 13-90||Friday. | 8|16 11 27:07, 8(17 9 438-77
9|13 13 10:45||Sa 915 15 2363 9117 13 40°33
10/13 17 - 7-01{|Sunday (1015 19 20°18 10{17 17 36:89
- (11{18 21 3:56/Monday |1115 23 16-74 11{17 21 33:45
1213 256 0-11||Tuesday|12{16 27 13:29, 12(17 25 30.00
16}13 28 56:66||Wedues |18/15 81  9:85 13117 29 26-56
413 32 53:22|Thurs [14/16 356 6:41 14(17 33 23-12
5|18 36 49:77||Friday (15|15 89 2:97, 15|17 37 19:68
(|16{13 40 46:32 16{15 42 59:53||) 16(17 41 16-24
17/13 44, 42:88/{Sunday (17|15 46 56-08 X717 456, 12:80
1813 48 39-43||Monday 18|15 50 52:62 1817 49 9:35
19{13 52 35-98||Tuesday(19(15 54 4¢:19 1917 53 591
% 18 56 32-54 Wednes 120/15 58 45:75 120117 57 247
Monday 21 14 0 29:09(|Thurs  21{16- 2, 42:30 21118 0 59:08
Tuesday 22/14 4 25:65( Friday [22/16. 6 38:86 2218 4 5558
Wednes, 23/14 8 22-20|(Satur (23|16 10 35:4: 23118 8 52:14
124{14 12 18:76 y (24(16 14 31:9 24(18 12 48:70
Friday 25|14 16 15.31||Monday 2516 18 28:33 25,18 16 45:26
; 14 20 11:87|/Tuesday 2 16 22 25-08 26/18 20 41-32
unday | 27 14 24 8:42|(Wednee (27|16 26 21-G4 27|18 24 38:38
oudn (28|14 28 4: 97 Thurs {28/16 30 18:20' 28|18 28 34:98
8y 29 14 32, 1:52||\Friday [2916 84 14:76| Snnduy 29118 32 31-49
atur (3016 38 11-31 30/18 36 2806

31/18 40 24-61

Dxﬂerenoe for one hour + 9s. 8665
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A XIIIL

TABLE IIIL—-SIDEREAL INTO MIAN SOLAR TIME. 4

e 1o be Subtracted 1rom a Sidereal Time Intervad. 1

Side- g For i
re&l’ oh- 1h. gh. 8h- 4h. S5h. { BECOND5<

m. m. 8. m. 8. m. 8. nm. 8. m. 8. m. 8. 8. 8. i

0 0. 000 [0 983 |0 1965 [0 2048 | 6 3931 | 0 4914 0| 0000 -

1 016 9'99 1983 29'65 39-48 4931 1| 0003
5 2 032 10115 19'98 29'81 3964 4947 2 | 0005

W 3 049 10'32 20115 29'98 3981 4963 3 | 0008 i
P 4 065 1048 20'31 3014 8997 4980 4 | o011
e 5 081 10'64: 20°47 30'30 4013 | 4996 5 | 0014
@ 6 098 1081 20'64 3047 40'30 5013 6 | 0016
= 7 114 1097 2080 3063 404 5029 7 | 0019
= 8 131 1114 2097 307 40 5045 8| 002
. 9 147 11'30 21'13 30 40'79 5062 9 | 0025
10 1'68 11'46 21'29 8112 40'95 5078 10 | 0027
11 1'80 11'63 2146 31'29 4112 5095 11 | 0080
& 12 1'96 11°79 21'62 81'43 4129 51-11 12 | 0083
7-37 13 213 11'95 21'78 3161 4144 51'27 13 | 0085
14 229 12112 21-95 31'78 4161 5144 14 | 0038
4:43 15 245 1298, 2211 31'94 4171 51'60 15 | 0041
0:99 16 g-sg 12'45 22:28 3211 41'93 5176 16 | 0044
57-54 17 278 1261’ 22:44 3227 42110 5193 17 | 0046
i 18 294 12.77 292'60 82'43 4228 5209 18 | 0049
54-10 19 311 1294, 9277 32:60 4243 26 19 | 0052
20 397 13'10 22:93 327 42'59 5242 20 | 0055
5066 21, 844 1827 2309 32:92 4275 52:58 21 | 0057
21 22 360 18343, 2326 3309 42-92 5275 22' | 0060
47 23 376 1359 2342 3323 4308 5291 (| 23 | 0063
4377 4 393 18'76 2359 83:42 4325 5308 24 | 0066
4033 25 409 1392, 23'75 3358 4341 53:24 25 | 0068
3689 26 425 1408 23:91 3374 43'57 53:40 26 | 0071
: b4 4-;2 1425 24'08 3301 43'74 53'57 27 | 0074
28 4 1441’ 2424 3407 4390 53:73 28 | 0076
3845 g 29 475 14'58 24-41; 3424 | 4406 53-89 29 | 0079
, 30.00 30 4-3’1' 1474 24'57. 84+40 4423 54'06 30 | 0082
) VAR 31 5 14:90 24'73 34-53 44'39 5422 31 | 0085
) 26:56 32 524 15°07 u-soi 347 44'56 54'39 32 | 0087
} 23°12 3 540/ 1523 25:06! 34-53 44'72 54'55 33 | 0090
 19:68 34 557 15'40 2522 85 44'88 5471, 34 | 009
35 5173 1556 2539 35-% 45°05 54'88 35 | 009%
36 589 1572 95'55! 35 4521 5504 36 | 0098
| 16-24 37 606 15'89 2572/ 8556 4598 55'20 37 | 0101
5. 12-80 38 622, 1605 2588, 35-% 4554 5637 38 | 0104
e 39 638 16-21 2604 35 4570 5653 39 | 0106
) 93 40 655 1633 26'21 86:04 45'87 55'70 40 | 0100
3 591 41 671 16'54 9637 | 8620 4603 55'86. 41 | o112
7 2+47 48 683 167 2654 | 96,96 4619 5602 42| o011
43/ 7:04 1687 |' 2670 96,53 4636 56'19, 43 | o117
44 7:20 1703 26'86 3669 4652 56'35. 4 | 012
D 59:08 45 787 17:20 g-os 3686, 45'69, 56'52 45 | 0123
4 5558 46 753 17:36 ‘19 3702 46'85' 56'68 46 | 0126
3 52:14 47 770 17°52 27'35 8718 4701 5684 47 | 0128
48 786 17°69 27°52 37'35 4718 5701 48 0131
2 48:70 ! 49 802 17'85. | - 2768 87'51 47'34 57'17 49 | 0134
6 4526 : { . 19 1802 | 2785 37'68 47'51 57'33 50 | 0187
-')% 8385 1818 2801 3784, 47°67 57°50 51 | 0139
5 85 1834 2817 | 8800 47'83 57°66 52 | 0142
0 41-32 59 3 1851 28:34 3817 4800 5783 58 | 0145
4 3838 54 884 1867 28'50 38'33 4816 57°99, 54 | 0147
8 34:08 , 05 901 1884 %-67 38:49 48'32 58'15 55 ' 0150
: -49 Y58l 917 1900 83 | 8866 4849 58'32, 56 | 0153
2 31 5T 933 1916 2899 9982 | 4865 | 5848 || 57 | 0156
6. 28:06 gs 9:50 1933 2916 |. 3899 4882, 58:65 58 | 0158
0 24-61 50 ' 966 1949 29-99. 3915 4898 58:81 59 |- 0161




XIV.
TABLY IIL-+SIDEREAL INTO MEAN SOLAR TIME.

7o be Subtracted jrom a Sidereal Ivme Interval.

%h. 8h. oh. 10h. Bxf“,’:m_
m. 8. . B. 8 B. m. S, 8.
0 5t &80 | 1 1863 2846 | 18529 0000
0. 597 1880 25'63 8545 0008
0 913 1896 28'79 8862 0005
0 5¢ 1929 1912 2805 3578 0008
0. 59 946 1929 2912 8895 0011
0 59 ‘962 1945 20°28 89411 0014
0 59 979 1631 29°d4 8927 0016
10 993 1978 29'61 8944 0019
1 o 10111 19:94 2977 3960 0022
1 0 1028 20111 29'04 8977 0025
1 061 1044 2027 8010 8993 0027
1 077 10'60 2043 8026 4009 0080
1 094 1077 20°61) 8043 4026 0033
1 11 1093 20'76 3059 40142 0035
1:127 1116 .. 20°03 80'76 4058 0:088
1 143 11-26 21'09 30192 4075 0041
1 199 | 1142 12125 31'08 40'91 0044
1 176 11-59 21'49 8125 4108 0046
1 1, 1175 21'58 81'41 4124 0049
1,209 1192 2174 8157 41'40 0°052
20 1 22 1208 | . 21'91 81'74 4157 2 | 0055
21 1 241 12:24 22:07 81'90 4173 21 cr%
1 238 12-41 22:24 1+ 8207 41'90 22 o
23 1 274 12-57 2240 |- 9223 4206 23 | 0068
24 1 290 12.78 22:56 82:39 4222 24 | 0066
5 1 307 1290 | 2273 82'56 42:39 25 | 0068
26 1 323 1306 22'89 3272 42'55 26 0071
27 || 1 340 1323 2308 32'88 4271 27 | 0074
28 || 1 '856 1333 2329 83'05 42:88 ) 28 | 0076
29 |1 1 372 1355 23'38 3321 43'04 b 29 | 0079
30 || 1 389 1372 355 83:38 4321 " 80 | 0082
31 1. 405.} .1888 | . @37 3354 43'37 53" 31 0085
32 1 4'@ 14:04 2387 33'70 43'53 63'36 32 0087
33 1 4 1421 24'04 8387 4370 53'53 83 | 0090
34 1 454 14-37 24'920 8403 43'86 53'69 84 | 0093
35 1 471 1454 . 24'87 84'20 44'02 6385 ||.85 | 0006
36 1 487 14'70 24'53 3436 4419 54'02 36 0098
37 1 508 1486 | 2469 84'52 44'35 54'18 87 | o101
33 1 520 15-03 24'86 34'69 452 5435 38 | 0104
39 1 586 1519 2502 8485 44'68 54'51 39 | 0106
40 1 553 1536 2519 8501 44'84 5467 40 ! 0109
41 1 569 1552 2585 3518 4501 5484 41 | 012
- 42 1 585 1568 2551 | 8584 | 4617 5600 ||.. 42 | 0115
43 1 60 1584 2568 8551 45'34 56°17 ﬁ 0117
44 1 6-1§ 1601 | . 2% 85'67 45'50 55'33 0120
45 1 635 1617 26000 | . 3783 4566 | ' 5549 45 | 0123
46 1 651 1634 . 2617 €600 | . 4583 . Bb6'66 46 0126
47 1 667 1650 | 2633 36'16 4599 5582 47 | 0128
48 || 1 684 16-67 - 26'50 36.33 4615 5608 48 | 0131
49 (|1 700 1683 26'66 36.49 4632 | . 5615 49 | 0134
50 1 7186 1699 | ' 2682 36.65 46'48 | - ' 56'31 50 | 0137
51 1 734 11-}1’2 26'99 36'82 4665 5648 || .51 | 0139
52 1,749 7" 27116 3698 | , 46'81 5664 g 0142
53 1 766 | 1749 ‘81 3714 46'97 56'80 . 0145
54 1 782" 17:65 748 37'81 4714 Agg'm 54 0147 ..
55 1 798 17:81 2764 3747 4730 5713 ||. 56 0150
56 1 815 17-98 a8l | .. 8764 | | 4147 . 67-29 56 | 0153
57 1 881 ‘| 1814 [ " 9797 87'80 47°63 57-46 51 | 0158
58 1 847 1830 2813 | . 3796 4779 57-62 68 | 0158
59 1 864 . 28'30 .3818 | 4796 | 5779 50 | 0161
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s XV.
TABLE IIL.—SIDEREAL INTO MEAN SOLAR TIME. |
'
T'o be Subtracted from a Sidereal I'vme Interval. :
P Bide- . | For
s veal, || 12h. 130, 14n, 15h. 16h. 17h. | aneoxps. 1
m. m. 8. m. 8 n. 8. 8, m. 8. m. B. By 8. ]
000 U 1679 (2 778 |2 1761 ‘l 27'44 [ 2 3727 |2 4710 0 0000
008 1 1 6811 74 17:77 2760 3743 47-26 1 0008
o g | 1 5823 #11 17°94 27'77 37°60 4743 2 | 0005
1008 8 1 5844 827 18'10 27'98 3776 47'59 3 | 0008
011 4 1 5861 B.44 1826 2809 3792 47'75 4 | 0011
Y014 5 || 156877 8'60 1843 | 2825 | 8809 4702 5| 0014
*016 6 1 5893 876 1539 2342 8525 4808 6 Grul6
r019 7 1 5010 893 18:76 2859 8542 48'24 71 0019
1022 { 8 | 16928 909 1892 28°75° 8858 4841 8 | 0093
1025 9 || 1 5942 925 1908 28'91 3874 48'57 9 | 0025
027 0 || 1 5959 942 |- 1925 2908 | 8891 4874 || 10 | 007
»030 1 15975 g8 1941 2924 8907 48'90 11 | 0080
»033 12 1 5992 975 1958 29'40 8923 49:06 12 0033
085 13 (| 2 008 991 1974, ) 2957 [ 8940 4923 0035 ;
038 4 {2 o028 | 2007 090 | 2973 | @955, | 4989 || 14 | 0038
Yol 15 (| 2 04l 1024 2007 2990 8973 4956 15
Y044 16 || 2 057 1040 223 8006 | 8989 4972 || 16 | 0044
Y046 17 2 07 1056 239 3722 40°05 49'88 17 0046
Y049 18 |l 2 09 | 107 2036 303) | 4022 5006 || 18 | 0049
¥052 19 2 106 10°39 2072 3055 4033 5021 19 0062
Y038 2) |[ 2 123 | 106 | 2089 [ 8073 | 4054 | 5097
21 2 133 1122 2105 8088 40'71 5054 21 0'067
TR 22 || g 155 | awss | avar | 8ro4 | 4087 | 5070 || 22 | 0060
0068 23 2 172 11'55 2138 8121 4104 b087 23 | 0063
0066 24 2 188 11'71 2154 81°37 4120 5103 24 0066
0068 25 2 205 11'88 2170 31'5 41°36 51419 25 | 0068
o7l 26 2 221 1204 2187 81'70 41'53 5136, 2 | 0071
0074 o7 || 2 287 | 122 2208 | 31868 | 4169 5158 || 27 | 0074
0076 98 |2 @54 | 1237 |, 2290' | 8203 | 4186 | 5169 || 98 | 0076 ‘
0079 29 2 270 12:53 22-36 #4219 42:02 5185 29 [ 0079
0062 8 || 2 286 | 1269 | 2253 [ 8285 | 4218 | 5201 || 80 [ o082
0085 8L || 2 08 | 1285 | 2269 | 8252 | 4235 | 218 || 81 | 0085
0087 82 2 319 1303 |, 2285 32-68 42'51 5284 82 | 0087
o0 3 |l 2 336 [ 1319 2308 | 8285 | 4267 5250 | 83 | 0090
0093 34 || 2 852 1335 2318 33:01 4284 52:67 84 | 0093
0096 85 (| 2 343 | 1851 | Qs [ 8317 | 4800 | 5283 || 85| 0096
0098 36 2 3 13'68 23:51' 3334 4317 5300 36 | 0098
0'101 871 8 401 | 1584 | 83T | g% | 4BS3 | G616 |87 | 0101
0104 38 (| 2 418 | 1401 83 8366 | 4849 | 5332 || 33 | 0104
0106 39 || 2 481 | 1417 2400 3383 | 4366 | 5349 || 39 | 0106
0108 0 |2 40 | 1433 | 2¢16 | 8399 | 4382 | 535 | 40| 0109
0112 4l || @ 467 | 1450 | 2433 | 8416 | 4399 | 5881 || 41 | ol
0116 42 |/ 2 488 | 1466 2449 | 3432 | 4418 | 5398 || 42 [ 0115
0117 43 |/ 2 499 | 1482 2465 | 8448 | 4481 5014 || 43 | o117
0120 “4 || 2 518 | 1499 | 2482 8465 | 4448 5481 || 44 | 0120
0123 $ |[ 2 532 | 1515 | 2498 | 8481 | 4464 | 5447 || 45 | 0128
0126 6 (| 2 519 | 1582 2515 | 8497 | 4480 | 5463 || 46 | 0126
0128 47 2 565 1548 2581 8514 44'97 5480 -47 | 0128
0131 48 2 A8l 1564 2547 8580 45'13 5496 48 | 01381
0134 49 || 8 ;8 | 108L | S0 | BEAT 690 | G518 || 49| 0184
0137 50 || 2 614 1597 | - 2580 8563 | 4646 5599 (| 50 | 0187
0139 61 || 2 631 1610 |.' 4008 |0, 9079 | 608 | B54B 1| 81| 018
0142 8 | 2 64 | 1630 13 | 8596 | 4679 | 5562 || 82 | 0142
0145 53 | 2 .663 | 1646 29 | 8612 | 4595 | 5678 || 53 | 0145
0147 . 54 2 680 1663 ‘46 86.29 - 4612 . 55'04 54 0147
0150 8 || 2 696 679 63 | 8645 5611 | 85| 0150
0153 % (2 712 | 1695 78 | 8661 | 4644 |- 5697 || 56 | 015
0156 - 5 (|2 720 | 1712 95 | 8698 | 4661 |. . 5644 || 57| 0156
0158 58 || 2 745 1728 27-11 3694 | . 4677 | - 5660 || -58 | 0188
0161 59 ‘__2 762 1745 728 8710 | . 4698 676 || . 59 0161




TABLE III.-SIDEREAL INTO MEAN SOLAR TIME.

T'o be Subtracted from a Sidereal Time Interval.
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BEWNEEREO®™ ~ 7
4 SV'
geeEggEBBEs

3

S

A

1889. i a CASSIOPEIZA.
Z. ? 2 Az L.
10° 56’ N. ' 0" 33w 0° 21'
i | A ¢ a. ? '
January 0.....000viiinnn + 0‘35 4274 |-—0563 4+ ‘32 BO |— -4
R R A s v g 020, 42'33 033 ‘19 21 40
February 9 .......covuivene ‘013) 4207 | -013 13| 12 ‘16
MABEH TEE L i is v sisieiiniod ‘000|. 4676 007 ‘00 6 ‘08
IR0 | 150 ARREA D OB AE et i ‘000, 41'69 000 00 3 00
ADHUAGEE vodel Vit 000] 41'S4 | ‘000 00 3 00
e R e s ‘000] 4223 007 00 ] 08
) CAY ) SR AP S R et A IR ‘007] 4280 020 ‘06| 14 24
JURE AR, S s 020, 4337 033 19 22 40
R i e sl s s B inrale: 8 ‘040; 44'28 | 047 38| 30 56
118 U i SR PIRRE i ‘047, 45°19 | 067 45| 39 80
August 8......000.iuyann ‘060|. 4366 | -080 57 46 96
OB iiiiiieeraas..a| , '080] 46:20 | ‘080 70{ 351 96
September 17............:[ 073 46:41 | ‘100 70 35 | 120
Ooctober; Zs e conseeroosones 073 4658 100 70, 33 1-20
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