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In my paper “Longitude and Latitude Determinations in Esto-
nia from 1930 to 1933” (P . T. T.A.l.)* I gave longitudes for 23
and latitudes for 24 first-order triangulation points in Estonia.
The latitudes, determined according to the Talcott method, were
based on the old Boss system l ). In the meantime a new Boss
catalogue 2 ), containing modern star positions, has been published.
Thus it became desirable to convert the latitudes into the new
Boss system. As expected, better results were obtained by using
the new system. There occurs, besides, a systematic difference
between the two catalogues, and the latitudes in the new system

are, on an average, by -f-0.16 larger than the latitudes in the old
system. The new declinations were computed by Mr. K. Kruusmaa,
to whom the author desires to express his thanks.

Together with the re-computation a few errors in P. T. T. A. 1.
were also corrected. Thus at several field-points, where one zenith
star was observed in two positions of the instrument, r, the correc-
tion for refraction, and partly also c, the correction for the cur-
vature of the parallel, were omitted. The correction for the curva-

ture of the parallel is +0.59 for the stars Nos. 4790, 4688, 5412,

and +0.57 for the star No. 6260 (the numbers are given in the
old system). The first three stars were observed on July 16 to 27,
1930, August 5 and 6, 1931, June 9 and 13, 1933; the last star was
observed on July 23 and 24, 1933. All these observations must be
corrected by the abovenamed quantities. The correction for refrac-

tion is +0.13 for No. 4790, and —0.06 for No, 4688 at Tallinn in

July 1930; —O.OB for No. 5412 at Tahkuna in 1931; —O,OB for
*) Abbreviation used: Publications from the Tallinn Institute of

Technology Series A No 1 = P. T. T. A. 1.
a ) Lewis Boss. Preliminary General Catalogue of 6188 stars etc.

Washington 1910.
2 ) Benjamin Boss. General Catalogue of 33 342 Stars for the Epoch

1950. Washington 1937.



No, 4790 at Kloostri in 1932; +0.02 for No. 4790 at Keila in

1932; —O.ll for No. 4688 at Pakri in 1932; —0.04 for No. 4790
at Nabala in 1933; —0.05 for No. 4688 at Joelahtme in 1933;

+0.12 for No, 6260 at Essemae in 1933. The observations of all
the above-mentioned stars should be taken with the weight 0.5.
On page 101 (P. T. T.A.1. ), the value m for the star No, 4614

is not correct, the correct m being +5 22.22,

In the following tables all the author’s latitude determinations
from 1930 to 1933 are given in the new Boss system (Benjamin
Boss 1937). The mean latitude value for a field-point is deduced
as an arithmetic mean (weighted mean, if necessary) from all
the observed pairs; its mean error is derived from the internal
agreement of the individual pairs (not nights).

The mean error of the latitude of a field-point is, on an aver-

age, ±O.l04 . In the old Boss system this error was ±O.l24, the
new system giving thus considerably better results. This error
containing observation errors as well as declination errors, it is
evident that better results are due to smaller declination errors
in the new Boss system. When briefly examining the nature of
the errors in P. T. T. A. 1. on page 18, in 1937, I came to the con-

clusion that of the error ±O.l24 a little less than ±0.09 is owing-
to the observations, whereas the remaining part must be due to

declination errors. If we ascribe ±O.O8 5 to errors of observation,
±0.09 is left over for declination errors in the old Boss system.
With, on an average, 13 Talcott pairs observed at a field-point,
we get

for the declination error of one pair in the old Boss system.
At a field-point, 13 Talcott pairs were, on an average, ob-

served; the number of observations at a field-point was, however,
19 on two nights. Thus a number of pairs was repeated on both
nights; there were, on an average, 6 pairs observed on both nights,
and 3.5 pairs different for the two nights. When computing the
mean error for one pair from the internal agreement of the pairs
on one nig ht, we find for its value in the new Boss system.
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on an average, ±0.445 . This quantity contains observation errors
as well as declination errors. When dividing this value by the
square root of the number of observations at one point, we get
±0.445 : Vl9= ± ICb, which is somewhat less than ±O.l04 , the
value deduced from all the observations on two (or more) nights.
Considering, however, that the number of pairs at a point was,
on an average, only 13, we must take into account that the part

of the declination errors in the total error ±0.445 must be divided
by V l3 instead of by V l9. Thus we can say that the error

±0.104, deduced from the internal agreement of all the pairs on
two (or sometimes more) nights is practically the same as the
error deduced from the internal agreement of the pairs on one
night. We must, therefore, conclude that the observations do not
contain systematic “one night“ errors. From the
observations no conclusion can, however, be drawn with regard
to long periodic systematic errors. There is, of course, no doubt
that the real value for the mean error of a field-point must be

larger than ±O.l0 4 .

If we compute the error for a field-point not from the inter-
nal agreement of the pairs but from the internal agreement of
the nights, we find for it in the new Boss system, on an average,

the value ±O.O9 8 (in the old Boss system this quantity would

be ±O.O92 ). This value cannot but be less than ±O,l0 4 , most of
the pairs being the same on the two nights (6 pairs out of 9.5
common for both nights). Taking into account all that was said
above, we may conclude that

1) the mean error for the latitude of a field-point, ±O.l04,

was deduced from the internal agreement of the pairs in the new
Boss system. The latitudes of the field-points contain no short
period (of a few days) systematic errors;

2) from the above-mentioned quantity, the observation error

is between ±O.O8 5 and ±O.O95 , the error of declinations between

±0.04 and ±0.06;

5T. T. T. Al 2 Recomput. of the Estonian Latitude Determin.



3) the pure observation error of one pair is between ±0.37

and ±0.41 (from ± 0.085 • Vl9 to ± 0.09 5 • V 19). The mean
error of declinations for one pair in the new Boss system is

between ±0.14 and ±0.20 (from ±0,04 ■V 13 to ±0.06 • V 13).
The new Boss system is considerably better than the old.

The following table gives the latitude determinations. In the
table we denote by

>K the number of the stars composing a pair in the old
Boss Catalogue (Lewis Boss 1910). In exceptional cases the num-
bers are from Ambronn’s catalogue (Ambronn, Sternverzeichnis
1907), and are then always specially marked;

cpp the value of the latitude, deduced in the new Boss
system (Benjamin Boss 1937) ;

f the effect of short period nutation terms.
The table contains no other observation data; these may be

found, if required, in P.T.T. A.l.

x) Ambronn 4890. 2) Ambronn 4949.
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Ruhnu, 1930. 6. 3. Ruhnu, 1930. 6. 4. Abruka, 1930. 6. 7.
* <P p * Vv * <P p

57°'48 57*W 58°08
3847,3893 3.16 3847,3893 3.68 3656,3666 24.43
4890,3977 2.32 x) 3911,3930 2.39 599,3770 24.25
4890,4949 2.95 2 ) 4890,3977 3.36 x ) 3853,3893 23.48
4004,4021 2.79 4890,4949 3.49 2 ) 4035,4057 23.74
4162,4186 2.61 4004,4021 3.33 4151,4161 24.41
4162,4213 2.52 4162,4186 3.03 4510,4591 25.13
4432,4458 3.07 4162,4213 3.43 24.24

2.77 4327,4332
4432,4458
4470,4494
4591,4584
4671,4707

3.26
3.11
3.31

€ 0.00
f - -0.10 58° 08 24.24

57° 48 02.67 3.08
2.91

4730,4787 3.83

3.25
c--0.11

57° 48 03 J4

Mean (Ruhnu, 1930):
0 ' n

57 U8 02.98±0.09.



4 ) Ambronn 5523, 2 ) Weight 0.5. 3 ) Ambronn 4890, 4949.
4 ) Ambronn 4890, 4949. 5 ) Ambronn 5523.
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Abruka, 1930. 6. 8. Abruka, 1930. 6. 9. Sorve, 1930. 6, 19.
* <P i.

* qpp + vp

58° 08 58°08 51°
3656,3666 24.13 3656,3666 24.24 3853,3893 35.792 )

599,3770 23.60 0 ! tt 3911,3930 37.36
3853,3893 24.02 58 08 24.24 4890,4949 37.573 )

4035,4057 24.41 40,21,4085 36.58
4151,4161 24.57 4162,4186 38.24
4382,5523 23.50 !) 4327,4332 37.30
4510,4591 24.52 4470,4494 37.99
4602,4639 24.36 4510,4591 37.37
4603,4639 24.28 4603,4639 37.37
1758,4820 23.89 4602,4639 37.45

24.13 4671,4707 37.61
€ +0.03 4799,4829 38.08

4948,4994
4948,5014

37.65
37.4658 08 24.16
37.48

Mean (Abruka, 1930): 58 OS 2A.19±0.10 € —0.08

57°54W.40
Sorve, 1930. 6. 20 Viidumae, 1930. 6. 26. Viidumae, 1930. 6. 27.

* <P p * (p v * <Pv
57°54' 58°18 58 IS

3911,3930 37.26 830,4081 25.68 830,4081 25"87
4890,4949 38,26 4 ) 4184,4223 25.81 4121,4161 25.52
4021,4085 36.95 4382,5523 26.475 ) 4184,4223 26.71
4162,4186 37.92 4591,4542 26.63 4382,5523 26.51 5 )

4327,4332 37.11 1758,4820 26.70 4591,4542 26.76
4470,4494 37.34 1758,4858 25.30 1758,4820 27.19
4510,4591 36.67 4948,5005 25.98 1758,4858 25.59
4603,4639 36.49 5200,5234 27.73 4948,5005 25.38
4692,4639 36,60 26.29 5200,5234 27.66
4671,4707 37.05 f +0.10 26.35
4799,4829 37.21

58° 182e!39 + ob 00
37.17 0 f ,,

€ —0.05 58 18 26.43

57°5437.12 Mean (Viidumae, 1930):
0 t n

58 18 26 0.18

Mean (Sorve, 1930): 07*5137.27 ± 0J I



4 ) Ambronn 5764.
2 ) Weight 0,5.
3 ) Ambronn 6624.
4 ) Hels. 12048.
5) Ambronn 5764.
fi ) Weight 0,5.
7 ) Ambronn 6624.
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Tallinn, 1930.7. 16. Tallinn, 1930. 7. 22. Tallinn, 1930. 7. 24.
* <P * <P p * <Pv

0 r 0 f 0 /

59 26 59 26 59 26

4591,5764 16.571) 4591,5764 17.61 4) 4591,5764 17.63 4 )

4790,4790 18.18 2 ) 4790,4790 17.972 ) 4923,4948 17.34
4923,4948 18.06 4923,4948 17.89 5218,6624 17.27 3 )

5218,6624 18.25 3 ) 5218,6624 17.52 3) 5412,5453 17.13
5412,5453 17.31 5412,5453 17.82 4 ) ,5535 18.03
4 ) ,5535 18.40 4 ) ,5535 17.88 5481,5535 18.17
5481,5535 18.39 5593,5614 17.02 5593,5614 17.37
5593,5614 17.97 17.65 5639,5678 17.03

17.87 € +0.05 5685,5721 17.08
€--0.09 0 , „ 17.45
0 ,, ,,

59 26 17.70 € +0.09
59 26 17.78

59 26 17.54

Tallinn, 1930. 7. 27.
* <Pp

5926'
4591,5764 18.16 5)

4688,4688 17.06°)
4790,4790 18.12°)
4833,4894 17.27
4923,4948 17.72
5014,5057 16.80
5153,5183 17.52
5218,6624 17.527 )

5412,5453 17.03
5481,5535 18.52
5593,5614 17.08

17.52
i 0.00

59 26 17.52 Mean (Tallinn, 1931):
0 > "

59 26 17.62±<0.08



1) Ambronn 5764. 2 ) Weight 0,5. 3 ) Ambronn 5564.
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Tallinn, 1931. 5. 27. Tallinn, 1931. 5. 28. Tallinn, 1931. 5. 30.
* <P(> (p P * cp P

59 26 5926
0 '

59 26

3744,3809 17.52 3597,3626 17.60 3597,3626 17.35
3945,3949 17.75 3744,3809 16.77 3744,3809 17.13
3945,3982 17.82 3945,3982 17.89 3945,3982 17.97
4021,4047 18.05 3949,3982 17.92 3949,3982 17.91
4161,4223 17.12 4021,4047 17.58 4021,4047 17.20
1235,4400 16.89 4161,4223 17.26 4161,4223 17.11
4591,5764 17.61 1) 1235,4400 17.56 1235,4400 17.05

17.54 4591,5764 17.37*) 4591,5764 16.92 !)

€--0.03 17.49 17.33
0 /, „ C 0.00 f +0.06

oy JL
0 ' " / ft

59 26 17.49 59 26 17.39

Tallinn, 1931. 5. 31.
* (P t»

59° 26

3597,3626 17.55 Mean (Tallinn, 1931): 59 26 1746 ± 0.07.

Undva, 1931. 6. 19. Undva, 1931. 6. 20. Ohtja, 1931. 6. 23.
* 99p * (pp * <Pp

0 '

58 29
0 '

58 29
0 '

58 25

3958,4004 31.09 2 ) 4121,4161 29.78 4121,4161 37339
4121,4161 29.38 4184,4223 29.98 4184,4223 38.21
4184,4223 30.27 4234,4255 30.10 4234,4255 37.95
4234,4255 29.83 4293,4255 30.07 4255,4293 38.37
4255,4293 30.14 4458,4470 30.33 4381,5564 37.62 3 )

4381,5564 29.543 ) 4460,4470 30.32 4458,4470 38.40
4458,4470 30.30 4591,4582 29.75 4460,4470 38.35
4460,4470 30.16 4661,4724 29.72 4591,4582 37.96
4591,4582 29.55 4724,4749 29.82 4661,4724 38.28
4661,4724 29.60 4790,4822 29.80 4724,4749 38.20
4724,4749 29.95 29.97 4788,4805 38.59
4790,4822 29.83

£ —0.06 1871,4960 37.73
1871,4960 30.00

0 ' " 38.11
29.93 58 29 29.91 € — 0.09

$r 0.00
Mean (Undva, 1931): 58 25 38.02

58 29 29.93 0 t tt ft

58 29 29.92± 0.07.
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Ohtja, 1931. 6. 24. Meiuste, 1931. 7. 2. Meiuste, 1931. 7. 4.
* <P p * <P P

58 25
’

58 35' 58 35 r
4121,4161 37.71 1124,4311 35.18 1124,4311 35.61
4184,4223 38.42 4381,5564 34.76 + 4381,5564 36.02+

4234,4255 37.91 4458,4470 36.35 4458,4470 36.01
4255,4293 38.53 4460,4470 36.34 4460,4470 36.04
4381,5564 38.30 !) 4535,4602 35.46 4591,4582 35.53
4458,4470 38.65 4535,4603 35.43 4661,4724 36.02
4460,4470 38.69 4661,4724 35.51 4724,4747 35.82

€ -

38.32
- 0.05

4724,4749
4790,4822
4863,4930

36.07
35.87
36.05

4790,4822
4948,4988
5075,5149

35.75
35.75
35.64-

58 25 38.27 4948,4988 35.91 5166,5218 36.30

Mean (Ohtja,, 1931):
5075,5149
5165,5218

35.08
36.44

35.86
ff —0.05

58 25 38.11 ± 0.08
€

35.73
+0.02 58 35 35JB1

58°3535.75
Mean (Meiuste, 1931) : 58 35 35.78±0.08

Maaltse 1931. 7. 12. Maaltse, 1931. 7. 15. Maaltse, 1931. 7. 20.
* <?p * <Pv * 9+

58°50 #

58 50 58 50

4535,4603 52”26 4842,4909 49.132 ) 4535,4603 51.86
Maaltse, 1931. 1. 7. 13

4354.4383 f»1.85

4948,4980
5149,5163

51.41
52.00

4686,4711
4730,4745

51.85
51.62

4391,5564 52.28 1) 51.19 4782,4814 51.45

4535,4603 51.18 € +0.08 51.70
4686,4711 51.08 0 € —0.11
4730,4745
4782,4814

51.07
51.29

00 OU 01.4 1
58 50 51.59

4842,4909 50.63
4948,4980
5149,5163

51.74
51.98 Mean (Maaltse, 1931): 58 50 51.57±0.U.

5199,5205 51.60
5234,5271 52.26

51.60
f +0.03

Ambronn 5564.f n

58 50 51.63 2 ) Weight 0,5.



a ) Weight 0.5.
2) Hels. 12048.
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Tahkuna, 1931. 8. 5. Tahkuna, 1931. 8. 6. Kopu, 1931. GO O
* <Pp * 9? P * <Pv

59 05' 59° 05 58° 54

4730,4745 28.40 4730,4745 28.69 5149,5163 57.12
4782,4814 29.00 4787,4829 29.51 5199,5205 56.89
4842,4909 29.00 4829,4869 28.14 5234,5271 57.12
5013,5026 28.94 5013,5026 28.51 5321,5344 56.99
5165,5191 28.94 5165,5191 28.44 5453,5481 55.78
5218,5270 29.16 5234,5251 28.89 5565,5608 56.31
5333,5362 29.16 5412,5412 27.98 i) 5661,5734 56.13
5412,5412 28.11 !) 5447,5488 29.39 5784,5806 55.87
5453,5481 27.36 5565,5608 28.88 5843,5896 56.40
5453, 2 ) 29.01 5667,5727 28.98 5896,5931 56.44
5565,5608 29.26 28.78 56.50
5639,5687 28.65

€ - -0.06 ff +0.065716,5764 28.36
n

59 05 28.72 58 54 56.56
28.80

€ —0.08

59°05 28.72

Mean (Tahkuna, 1931): 59 05 28.7&'■±0.09.

Kopu, 1931. 8. 11. Kopu, 1931. 8. 15.
* <Pp * 99p

58 54 58 54

4842,4909 56.06 5565,5608 56.38
4948,4980 56.13 5818,5833 56.84
5149,5163 57.23 Kopu, 1931. 0° P
5784,5806 56.39 4730,4745 56.12

56.45 56.44
€ +0.08 £ --0.04

58 54 56.53 58 54 56.40

Mean (Kopu, 1931) : 58 54 56.53±0.11.



') Weight 0,5.
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Veski, 1932. 6. 4.
9? P

Veski, 1932. 6. 6.
* «pP

Kloostri, 1932. 6. 9.
* cp P

59 lo’
3856,3930 46.06
3979,4035 45.44
4056,4079 44.59
4181,4220 44.56
4327,4358 45.51
4382,4458 44.97
4382,4460 45.14
4479.4504 45.21
4479.4505 45.26
4609,4623 45.15
4671,4688 45.45
4727,4765 45.30
4829,4869 45.65

45.25
£ +0.10

59° 1045.35

Kloostri, 1932. 6. 10.
* (p P

59° 10*
3833,3841 45.59
3856,3930 45.68
3979,4035 45.44
4056,4079 45.06
4479,4504 45.64
4671,4688 45.76

4181,4220
4327,4358
4382,4458
4382,4460
4479.4504
4479.4505

59 13
'

12.25
13.27
12.88
13.16
13.08
12.96
12.49
12.58
12.82
12.36 x )

12.54

12.78
-0.05

45.53
c +0.07

4609,4623
4671,4688
4727,4765

59 1045.60

Mean (Veski, 1932)

59 104543±-0.09.

Keila, 1932. 6. 23.
* <p P

4790,4790
4829,4869

€ -

59 13

Keila, 1932.
*

12.73

6. 26.

<P?
5913 5919 5919

3856,3930 1L27 1) 4021,4047 20.30 4021,4047 20.17
3979,4035 11.63 4090,4159 20.60 4090,4159 19.83
4056,4079 12.07 4181,4220 21.43 4181,4220 20.10
4181,4220 12.20 4293,4364 21.40 4293,4364 19.41
4327,4358 12.33 4470,4531 22.08 4484,4539 20.12
4382,4458 12.15 4609,4623 21.49 4609,4623 20.98
4382,4460 12.22 1673,4761 21.91 4727,4765 21.04
4479,4504 12.97 4790,4790 20.96 l ) 4790,4790 20.91 +

4609,4623 12.48 4829,4869 21.57 4829,4869 21.05
4671,4688 13.18 4923,4948 20.59 4923,4948 20.60
4727,4765 12.41 21.25 5020,5083 20.61
4790,4790 12.50*) $ —0.08 20.42
4829,4869 12.84 O f " € --0.08

59 19 21.1712.33 0 ,
„

€ --0.08 59 19 20.34

59 1312.25 Mean (Keila, 1932): 59 19 20.73—0.15.

Mean (Kloostri, 1932): 59 IS 12.U8—0.10.



*) Weight 0,5
2 ) Ambronn 6624.
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Pakri, 1932. 6. 27. Pakri, 1932. 7. 3. Pakri, 1932. 7. 5.
* 9+ >{< <p P * cp i>

59 23 5923 59°23
4293,4364 1544 4293,4364 15.24
1235,4400 14.82 1235.4400 14.92 1235,4400 14.86
4484,4539 16.15 4470,4531 15.39 4484,4539 15.18
4602.4614
4603.4614
4688,4688

15.21
15.23
15.02!)

4609,4623 15.67
4688,4688 15.03 x )

4763,4822 15.61
€

15.02
0.00

4763,4822 15.29 4923,4948 15.01 59 23 15.02
4923,4948 14.97 5153,5183 14.64

15.28 5218,6624 14.98 2 )

€ —0.06 15.17

59 23 15.22
C +0.10

59 23 15.27

Mean (Pakr i, 1932): 59 23 15.22^0.08.

Osmussaare, 1932.7. 14. Osmussaare, 1932. 7. 16. Vormsi, 1932. 7. 26.
* 9?p * (pP

* <P V

59 18 59 is' 59° 01

4484,4539 11.31 4470,4531 12.18 4782,4814 43.05
4609,4623 12.09 4609,4623 12.22 4842,4909 42.68
4727,4765 12.11 1673,4761 12.72 4948,4980 43.55
4790,4790 12.29 1 ) 4790,4790 12.271) 5013,5026 43.49
4829,4869 12.75 4829,4869 12.62 5165,5191 42.98
4923,4948 11.68 4923,4948 12.04 5234,5251 44.20
5020,5083 13.12 5020,5083 13.04 5276,5346 42.44
5191,5225 12.86 5153,5183 11.97 5346,5394 43.14
5236,5293 12.95 5218,6624 12.00 2 ) 5447,5488 43.29
5236,5308 13.18 5290,5365 12.99 5565,5608 43.46
6388,5433 12.33 5388,5433 12.17 43.23

12.43 12.39 € - -0.04
€ +0.08 $ +0.11

590143.19
0 '

"

59 18 12.51 59 18 12.50

Mean (Osmussaare, 1932): 59 18 12.50±0.11



a ) Ambronn 7442,
2 ) Weight 0.5, too faint.
3 ) Weight 0,5.
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Vormsi, 1932. 7. 27. Vormsi, 1932. 7. 29. Tallinn, 1932. 8. 12/13.
* <P p * <Pv * <Pp

59 Ol’ 0 /

59 01 59°26 ’

4634,4653 44.08 4479,4504 42.88 5721,5756 17!62
4730,4745 43.50 4634,4653 43.66 5810,5827 17.95
4825,4846 43.33 4686,4711 43.86 5848,5887 17.92
4948,4980 43.69 4730,4745 43.49 7442,5955 18.57 1)

5165,5191 43.10 4787,4829 43.51 5987,6001 18.10

43.54 43.48 6044,6080 17.67
€ +0.02 € +0.10 17.97

0 0 € +0.07
OV UJL "rO.t/D DV UJL *±0.00

59 26 18.04

Mean (Vormsi, 1932): 59 01 J>3.38±0.10.

Tallinn, 1932. 8. 13. Nabala, 1933. 6. 9. Nabala, 1933. 6. 10.
+ <Pp * <P? * <Pp

5926' 59 15 59 15
?

4923,4948 17.81 3856,3930 41.152 ) 3856,3930 40.63
5057,5137 16.97 4021,4047 41.20 3945,3982 41.28
5153,5183 17.61 4112,4160 41.22 3949,3982 41.55
5208,5293 17.18 4181,4220 41.33 4042,4079 41.46
5208,5308 17.35 4240,4317 41.21 4056,4079 41.33
5412,5453 18.21 4479,4504 41.44 4112,4160 41.05
5593,5614 18.69 4479,4505 41.31 4181,4220 41.44
5639,5678 17.05 4602,4614 40.37 2 ) 4479,4504 41.66
5721,5756 17.31 4603,4614 40.352 ) 4479,4505 41.67
5810,5827
5848,5887
5955,6016

18.27
17.96
18.05

4727,4765
4790,4790
4829,4869

41.21
41.27 3)

41.65

41.34
C +0.01

t ft5969,6016 18.55 41.22 59 15 41.35
17.77 C +0.09

€ +0.12 59°15 4L31
59 26 17.89

Mean (Tallinn, 1932): Mean (Nabala, 1933): 59 15 4.1.33 ± 0.07

59 26 17.94 ±0.12.



1) Ambronn 4949.
2) Ambronn 5764.
3 ) Weight 0.5.
4) Ambronn 5523.
5 ) Ambronn 6624.
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Joelahtme, 1933. 6. 12. Joelahtme, 1933. 6. 13. Keri, 1933. 6. 22.
* cp?

* <Pp * 9+
59°26' 59 26' 5941'

3958,4949 51.20 !) 3945,3982 52.52 4160,4214 55.05
3958,3977 51.33 3949,3982 51.68 4322,4354 54.22
4021,4047 51.65 4021,4047 51.42 4368,5523 55.54 4 )

4161,4223 52.01 4161,4223 52.65 4483,4511 54.36
4270,4317 51.99 4270,4317 51.93 4602,4661 54.72
1235,4400 50.98 1235,4400 51.27 4603,4661 54.72
4470,4531 52.54 4464,4511 52.42 4707,4730 54.88
4609,4623 51.44 4591,5764 51.65 2 ) 4788,4814 54.93
4763,4822 51.41 4609,4623 51.55 4911,4958 53.91

51.62 4688,4688 51.41 8 ) 5011,5057 55.16
€ - -0.03 51.87 5014,5057 55.13

0 r tt € --0.10 54.78
59 26 51.59

0 r // C +0.10
59 26 51.77

59 41 54.88
Mean (Joelahtme, 1933) : 59 26 51.68 ± 0.11.

Keri, 1933. 6. 27. Naissaare, 1933. 7. 1. Naissaare, 1933. 7. 2.
* 9+ >i< 9+ * cpp

5941 59 36 59 36 J
4368,5523 55”s0 4) 4270,4317 14.07 4270,4317 14.19
4483,4511 54.60 4368,5523 13.61 4) 1235,4400 14.36
4602,4661 54.29 1 q 0,4 4464,4511 14.35
4603,4661 53.90 c --0.03 4602,4661 13.63
4707,4730 54.83 4603,4661 13.55
4788,4814 55.43 59° 36 13.81 4707,4730 13.62

54.81 4788,4814 14.08
€ --0.07 4869,4890 14.37

4909,4988 14.24
59° 41 54.74 5014,5057 13.79

5097,5165 13.90
Mean (Keri,, 1933): 5218,6624 14.75 5 )

0 ' " ,, 5249,5308 13.94
59 il 51.83 ± 0.13

14.06
-0.04

1) Ambronn 4949. 59 3614.02



a ) Ambronn 6624.
2 ) Ambronn 6260; weight 0.5, too faint.
;: ) Weight 0.5, too faint.
4) Ambronn 6260; weight 0.5.
5) Weight 0.5, clouds.
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Naissaare, 1933. 7. 3. Suurupi, 1933. 7. 11. Suurupi, 1933. 7.13/14.
* <P P * 9+ * 9+

59°36/

59
n
27 r 59° 27(

1235,4400 14^25 1235,4400 53!Vl 4869,4890 52.61
4464,4511 13.49 4464,4511 53.03 4923,4948 54.04
4909,4988 14.46 4602,4614 53.60 5014,5057 52.04
5011,5057 14.46 4603,4614 53.67 5218,6624 53.69 x)

5014,5057 14.17 4788,4814 52.98 5250,5270 53.29
5097,5165 14.55 4833,4894 53.17 53 13

14.23 4923,4948 53.96
€ - -0.08

€ 0.00 5014,5057 53.12
5057,5137 53.33 59 27 53.05

59 36 14.23 5153,5183 53.65
5218,6624 53.85 x) Mean(Suurupi, 1933)■'

Mean (Naissaare, 1933) : 5249,5312 53.53 0 ' " „

0 f " „ 5412,5453 54.27 59 27 53.35 ± 0.13.
59 36 U.Ob; ± 0.08

53.53
€ ■—0.07

59 27 53.46

Essemae, 193 3. 7. 23. Essemae, 1933. 7. 24. Essemae, 1933. 7. 25.
>K 9+ * 9? P * <P>

57
0
38 , 57° 38 57

0
38

,

4554,4589 19.72 „ „

4620,4672 20.53 6260,6260 20.68 4) 4554,4589 19.25

4730.4787 19.45 5009,5031 20.48 4620,4672 20.47

6260,6260 20.29 2 )
5048,5079 20.69 5153,5200 19.61

5031,5079 19.05 3 ) 5265,5333 19.94 19.77
5265,5333 20.13 5453,5472 19.93

€ - -0.08
5453,5472 19.95 ' 5532,5543 19.56 5)

0 ' ft

5532,5543 19.58 20.23 57 38 19.69
5567,5603 20.67 f - -0.01

19.88 573820.22C +0.02

57° 3819.90 Mean (Essemae, 1933): 57 3819.96• ± 0.12,



The following table gives the final latitudes. In the table we
indicate by

<p v the value of the latitude determined for the astronomical
pier, with ist mean error;

Acp the reduction to the mean position of the terrestrial
pole;

cp cp p + Acp', For Tallinn <p was deduced as the weighted
mean of the determinations in 1930, 1931, and 1932, the weights
being according to the number of nights, i. e., 4,3, and 2.

r the reduction from the astronomical pier to the geodetic
centre. For triangulation towers this reduction is given to the
sub-surface mark (s), for lighthouses (I) and churches (ch) r

however, to the geodetic observation point (pier). At Tallinn r
is given from the astronomical pier (in the medieval Landskrona
tower) to the geodetic observation point in the Tallinn Lutheran
Cathedral (Tallinna Toomkirik).

rpc the final latitude of the geodetic centre.
The final latitudes given in this table should replace the

latitudes of the table printed in P.T.T.A.I. pp. 109 to 110.
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Antsla, 1933. 8. 9/10. Antsla, 1933, 00 h-1

* <Pp * cp v

5748 ’ 0 '

57 48

5394,5412
5447,5480
5565,5593
5650,5664
5734,5792
5827,5856
5891,5942

47^89
48.00
47.95
47.66
48.32
47.81
47.23

4890,4910
4948,4994
4948,5014
5031,5079
5130,5162
5194,5218
5394,5412
5478,5525

47.51
47.35
47.35
47.77
48.45
47.94
47.91
47.96

47.84 5495,5525 48.72
€ - -0.05 5565,5593 47.97

5748 47.79
5667,5714 48.21

47.92
C —0.07

57 48 47.85

Mean (Antsla, 1933): 5748 47.83 ± 0.09.
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Final Latitudes.
Name <Pv Acp <P r cpv — cp + r

Tallinn 1930. 592617.62 —0.08 59°2617!54 + 2.60 ch 59 26 20T4
± 0.08

Tallinn 1931. 17.46
± 0.07

+0.08 17.54 20.14

Tallinn 1932, 17.94
± 0.12

0.00 17.94 >> 20.54

Weighted mean for Tallinn 5926 17.63 + 2.60 ch 59 26 20.23
± 0.12

Ruhnu
0 / //

57 48 2.98
± 0.09

+ 0.03 5748 3.01 + 2.33 I 57*48’ 5.34

Abrnka 58 8 24.19
± 0.10

+ 0.02 58 8 24.21 + 0.45 s 58 8 24.66

Serve 57 54 37.27
± 0.11

0.00 57 54 37.27 — 1.88 I 57 54 35.39

Viidumae 58 18 26.41
± 0.18

— 0.01 58 18 26.40 + 1.59 s 58 18 27.99

Undva 58 29 29.92
± 0.07

0.00 58 29 29.92 + 1.72 s 58 29 31.64

Ohtja 58 25 38.11
± 0.08

0.00 58 25 38.11 + 2.90 s 58 25 41.01

Meiuste 58 35 35.78 — 0.02 58 35 35.76 + 17.34 s 58 35 53.10
± 0.08

Maaltse 58 50 51.57
± 0.14

— 0.07 58 50 51.50 — 0.58 s 58 50 50.92

Tahkuna 59 5 28.72
± 0.09

— 0.11 59 5 28.61 + 3.23 I 59 5 31.84

Kopu 58 54 56.53
± 0.11

— 0.12 58 54 56.41 + 2.09 I 58 54 58.50

Veski 59 10 45.43
± 0.09

+ 0.13 59 10 45.56 + 1.26 s 59 10 46.82

Kloostri 59 13 12.48
± 0.10

+ 0.13 59 13 12.61 + 0.21 s 59 13 12.82

Keila 59 19 20.73
± 0.15

+ 0 10 59 19 20.83 — 0.03 s 59 19 20.80

Pakri 59 23 15.22
± 0.08

+ 0.10 59 23 15.32 + 2.62 I 59 23 17.94

Osmussaare 59 18 12.50
± 0.11

+ 0.03 59 18 12.53 — 1.02 I 59 18 11.51

Vormsi 59 1 43.38
± 0.10

+ 0.02 59 143.40 — 1.88 I 59 141.52

Nabala 59 15 41.33
± 0.07

+ 0.14 59 15 41.47 — 0.76 s 59 15 40.71
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Joelahtme 59 26 51.68
± 0.11

+ 0.14 59 26 51.82 — 0.37 ch 59 26 51.45

Keri 59 41 54.83
± 0.13

+ 0.13 59 41 54.96 — 0.72 I 59 41 54.24

Naissaare 59 36 14.06
± 0.08

+ 0.12 59 36 14.18 + 1.22 I 59 36 15.40

Suurupi 59 27 53.35
± 0.13

+ 0.09 59 27 53.44 + 0.35 I 59 27 53.79

Essemae 57 38 19.96
± 0.12

+ 0.08 57 38 20.04 — 0.11 s 57 38 19.93

Antsla 57 48 47.83
± 0.09

+ 0.04 57 48 47.87 — 0.08 s 57 48 47.79








	b14188053�㈷㠠㌵㔠㔵㘠㔵㘠㠸㤠㘶㜠ㄹㄠ㌳㌠㌳㌠㌸㤠㔸㐠㈷㠠㌳㌠㈷㠠㈷㠠崠ㄹ′㠠㔵㘠㈹⁛′㜸′㜸�攀
	Bastard title section���������������������������������������������������������������������������������������������������������
	Untitled�ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾ഊ㰰㡢戾

	Statement section�롿ਘぴਘ㡫ਘᡦਘ큤ਘ끟ਘ⁝ਘXਘਘ쁍ਘ塇ਘ၆ਘᠽਘ‴ਘਘ頨ਘࠦਘ쀤ਘ砣ਘ〢ਘਘဝਘਘꠖਘਘ�飿घჴघ죲घ꣭घ냤घ�郟घ僕घꃍघ㣇घघ꣄घ좯쨗ꂳ쨗碷쨗삸쨗
	Chapter�㝤㸠㰰㠸〾‼㈱㌰㸍਼〸㠱㸠㰰㡡搾‼㈱㔳㸍਼〸慥㸠㰰㡢㌾‼㈱㤰㸍਼〸戴
	Untitled�ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾ഊ㰰㡢戾
	Untitled�ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾ഊ㰰㡢戾
	Untitled��ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾ഊ㰰㡢
	Untitled��ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾ഊ㰰㡢
	Untitled��ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾ഊ㰰㡢
	Untitled���ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾ഊ㰰
	Untitled�㱦戳放ഊ㰰愷㜾‼ち㜸㸠㱦戴〾ഊ㰰愷㤾‼ち㝡㸠㱦戴㌾ഊ㰰愷戾‼ち㠴㸠㱦戴㘾ഊ㰰愸
	Untitled��㱦戳放ഊ㰰愷㜾‼ち㜸㸠㱦戴〾ഊ㰰愷㤾‼ち㝡㸠㱦戴㌾ഊ㰰愷戾‼ち㠴㸠㱦戴㘾ഊ㰰
	Untitled�㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣挾‼
	Untitled���ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾ഊ㰰
	Untitled����ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾ഊ
	Untitled�〹㠳㸠㰳〰㔾ഊ㰰㤸㐾‼〹㡥㸠㰳〰㜾ഊ㰰㤸显‼〹㤰㸠㰳〱㐾ഊ㰰㤹ㄾ‼〹攳㸠㰳〴ㄾ
	Untitled��〹㠳㸠㰳〰㔾ഊ㰰㤸㐾‼〹㡥㸠㰳〰㜾ഊ㰰㤸显‼〹㤰㸠㰳〱㐾ഊ㰰㤹ㄾ‼〹攳㸠㰳〴
	Untitled�ഊ㰰㡤〾‼〸搰㸠㰲㈲〾ഊ㰰㡤ㄾ‼〸搸㸠㰲㈲㜾ഊ㰰㡤㤾‼〸搹㸠㰲㈳㐾ഊ㰰㡤愾‼〸


	Illustrations�쀆儗谍儗ꀍ儗바儗퀔儗�儗ᐜ儗밣儗퀣儗㰫儗倫儗儗砺儗⁂儗㑂儗둉儗졉儗灑儗葑儗桙儗籙儗瑡儗衡儗聩儗鑩儗ᑱ儗⡱儗汸儗聸儗⑿儗傅儗撊儗
	Untitled�㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣挾‼

	Tables�鐇��������������������桕霎ꃖ鐇嘇鐇
	Untitled�����ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾
	Untitled��㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣挾
	Untitled�����ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰〾
	Untitled��㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣挾
	Untitled�㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣挾‼
	Untitled��㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣挾
	Untitled��㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣挾
	Untitled��㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣挾
	Untitled���㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣
	Untitled������ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰
	Untitled���㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣
	Untitled���㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣
	Untitled������ㄹ〾ഊ㰰㡢㐾‼〸戴㸠㰲ㅢ㔾ഊ㰰㡢㔾‼〸戹㸠㰲ㅤ〾ഊ㰰㡢愾‼〸扡㸠㰲㈰
	Untitled���㔾ഊ㰰㡣㐾‼〸挴㸠㰲㈰搾ഊ㰰㡣㔾‼〸捡㸠㰲㈰显ഊ㰰㡣戾‼〸换㸠㰲㈱㜾ഊ㰰㡣


