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1 The work of Johann Theodor Peters
Johann Theodor Peters (1869–1941) was a German astronomer and computer of mathe-
matical and astronomical tables. In 1910 and 1911, together with Julius Bauschinger, he
published the first widely available 8-place table of logarithms [15]. This work was the
basis of many later tables, most of which have been reconstructed by us.1

The 8-place table was itself based on a 12-place manuscript table, which was again
used by Peters in the preparation of a new 7-place table of logarithms of trigonometrical
functions for every second of the quadrant published in 1911 [36].

2 Peters’s auxiliary tables to 10-place logarithms (1919)
This is an auxiliary volume to Peters’s 10-place tables of logarithms published in 1919
(volume 2) [42] and 1922 (volume 1) [45]. These three volumes were reprinted in 1957 [96].

The auxiliary volume contains two main tables (corrections to the first differences and
tables of the functions S and T , described and reconstructed below), as well as several
useful conversion tables:

• conversion between arc lengths (radians) and sexagesimal degrees;

• conversion between minutes and seconds of arcs and fractions of degrees;

• conversion between measures of time and degrees, with 24 hours corresponding to
360 degrees;

• conversion between the old (sexagesimal) and new (centesimal) divisions of the
circle;

These conversion tables have not (yet) been reconstructed.
The original volume of auxiliary tables published in 1957 ends with four pages of

errata for volumes 1 and 2.

2.1 Corrections to the first differences

The first table in this volume gives corrections to be applied to the first differences in
the table of logarithms of trigonometric functions [42] published the same year and which
this volume is accompanying. As stressed by Peters in the introduction to his tables,
the first differences show great variations and they have to be taken into account for the
interpolations.

In his main table [42], Peters gives several examples, of which we consider the following
one. Assume that log sin 3◦.17523814 is sought. In the table, we find log sin 3◦.175 =
8.7433988073, located between differences 1366672 and 1366241, with −431 as the value

1For more information on Peters’s tables, we refer the reader to our summary [90].
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of the second difference. Interpolating with second differences, we have therefore

log sin 3◦.17523814− log sin 3◦.175

≈
[
0.23814× 1366241 +

0.23814× (0.23814− 1)

2
×−431

]
× 10−10

(1)

≈ 0.23814×
[
1366241 +

1− 0.23814

2
× 431

]
× 10−10 (2)

Peters’s auxiliary table, reconstructed here, gives the value of the expression 1−0.23814
2
×

431 as a function of the phase (0.23814) and of the absolute value of the second difference
(431). In the auxiliary table, for 430 and 0.24, we find 163, which when added to 1366241
yields 1366404.

Eventually, log sin 3◦.17523814 is approximated by 8.7433988073+0.23814×1366404 ·
10−10 = 8.7434313468 which is only off by one unit of the last place.

Instead, using only first differences, 8.7433988073 + 0.23814 × 1366241 · 10−10 would
have yielded 8.7434313430 which is off by 39 units.

Since the second differences in the 10-place trigonometric table do not exceed 1000,
Peters’s auxiliary table has an entry for second differences from 0 to 1000, by steps of 10.

The corrections to the first differences are rounded as follows. If the phase is 0 ≤ p ≤ 1
and the second difference is d, the exact correction is c = 1−p

2
× d and Peters used the

following rounding:

c = b1− p
2
× d+ 0.4999999 . . .c

that is, he rounded half integers to the integer part, and not to the next integer.
In the first volume published in 1922, Peters suggests another procedure where inter-

polation with first differences are done first, and the results are then corrected with the
terms depending on second differences. The details are given in our description of that
volume [88].

2.2 Tables of the functions S and T

The second table of this volume gives the auxiliary functions S and T to 10 places from
0◦.000 to 2◦.100, together with the (tabulated) first differences. We have

S(α) = log sinα− logA+ 10 (3)
T (α) = log tanα− logA+ 10 (4)

where A is the angle α expressed in degrees.
These functions are useful to interpolate accurate values of log sin and log tan when

the angles are near 0. In volume 2, these functions are only tabulated until 0◦.300.
These two tables were supposedly obtained using Briggs’s table [17], but Briggs gives

the logarithms of tangents only to ten places, and it is not totally clear how Peters
actually proceeded. The logarithms of sines, on the contrary, are given to 14 places, and
the values of S could have been interpolated.
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We remind the reader that the definitions of S and T may be different in other tables.
In Bauschinger and Peters’s table of logarithms [15], for instance, A is the angle in
sexagesimal seconds, and we have therefore an offset of log 3600 compared to the values
found here.

5



Figure 1: Excerpt of Peters’s table (1957 edition).
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Figure 2: Excerpt of Peters’s table (1957 edition).
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Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
0 10 20 30 40 50 60 70 80 90 100

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
0 10 20 30 40 50 60 70 80 90 100

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
100 110 120 130 140 150 160 170 180 190 200

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
100 110 120 130 140 150 160 170 180 190 200

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
200 210 220 230 240 250 260 270 280 290 300

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
200 210 220 230 240 250 260 270 280 290 300

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
300 310 320 330 340 350 360 370 380 390 400

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
300 310 320 330 340 350 360 370 380 390 400

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
400 410 420 430 440 450 460 470 480 490 500

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
400 410 420 430 440 450 460 470 480 490 500

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
500 510 520 530 540 550 560 570 580 590 600

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
500 510 520 530 540 550 560 570 580 590 600

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
600 610 620 630 640 650 660 670 680 690 700

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
600 610 620 630 640 650 660 670 680 690 700

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
700 710 720 730 740 750 760 770 780 790 800

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
700 710 720 730 740 750 760 770 780 790 800

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
800 810 820 830 840 850 860 870 880 890 900

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
800 810 820 830 840 850 860 870 880 890 900

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
900 910 920 930 940 950 960 970 980 990 1000

0.00           

           
           
           

           
           
           

           
           
           

0.10           

           
           
           

           
           
           

           
           
           

0.20           

           
           
           

           
           
           

           
           
           

0.30           

           
           
           

           
           
           

           
           
           

0.40           

           
           
           

           
           
           

           
           
           

0.50           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

Verbesserung der ersten Differenz

Zweite Differenz

Phase
900 910 920 930 940 950 960 970 980 990 1000

0.50           

           
           
           

           
           
           

           
           
           

0.60           

           
           
           

           
           
           

           
           
           

0.70           

           
           
           

           
           
           

           
           
           

0.80           

           
           
           

           
           
           

           
           
           

0.90           

           
           
           

           
           
           

           
           
           

1.00           



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.000 0◦.050 0◦.050 0◦.100

0◦ S d T d 0◦ S d T d
.000 .   .   .050 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.010 .   
.    .060 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.020 .   
.    .070 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.030 .   
.    .080 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.040 .   
.    .090 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.050 .   
.    .100 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.100 0◦.150 0◦.150 0◦.200

0◦ S d T d 0◦ S d T d
.100 .   .   .150 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.110 .   
.    .160 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.120 .   
.    .170 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.130 .   
.    .180 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.140 .   
.    .190 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.150 .   
.    .200 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.200 0◦.250 0◦.250 0◦.300

0◦ S d T d 0◦ S d T d
.200 .   .   .250 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.210 .   
.    .260 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.220 .   
.    .270 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.230 .   
.    .280 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.240 .   
.    .290 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.250 .   
.    .300 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.300 0◦.350 0◦.350 0◦.400

0◦ S d T d 0◦ S d T d
.300 .   .   .350 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.310 .   
.    .360 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.320 .   
.    .370 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.330 .   
.    .380 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.340 .   
.    .390 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.350 .   
.    .400 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.400 0◦.450 0◦.450 0◦.500

0◦ S d T d 0◦ S d T d
.400 .   .   .450 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.410 .   
.    .460 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.420 .   
.    .470 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.430 .   
.    .480 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.440 .   
.    .490 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.450 .   
.    .500 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.500 0◦.550 0◦.550 0◦.600

0◦ S d T d 0◦ S d T d
.500 .   .   .550 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.510 .   
.    .560 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.520 .   
.    .570 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.530 .   
.    .580 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.540 .   
.    .590 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.550 .   
.    .600 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.600 0◦.650 0◦.650 0◦.700

0◦ S d T d 0◦ S d T d
.600 .   .   .650 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.610 .   
.    .660 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.620 .   
.    .670 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.630 .   
.    .680 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.640 .   
.    .690 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.650 .   
.    .700 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.700 0◦.750 0◦.750 0◦.800

0◦ S d T d 0◦ S d T d
.700 .   .   .750 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.710 .   
.    .760 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.720 .   
.    .770 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.730 .   
.    .780 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.740 .   
.    .790 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.750 .   
.    .800 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.800 0◦.850 0◦.850 0◦.900

0◦ S d T d 0◦ S d T d
.800 .   .   .850 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.810 .   
.    .860 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.820 .   
.    .870 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.830 .   
.    .880 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.840 .   
.    .890 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.850 .   
.    .900 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

0◦.900 0◦.950 0◦.950 1◦.000

0◦ S d T d 0◦ S d T d
.900 .   .   .950 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.910 .   
.    .960 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.920 .   
.    .970 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.930 .   
.    .980 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.940 .   
.    .990 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.950 .   
.    *.000 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.000 1◦.050 1◦.050 1◦.100

1◦ S d T d 1◦ S d T d
.000 .   .   .050 .   .  
 .  


.  


 .  


.  



 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.010 .   
.    .060 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.020 .   
.    .070 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.030 .   
.    .080 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.040 .   
.    .090 .   

.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

 .  


.  


 .  


.  


 .   
.   

 .   
.   

 .   
.   

 .   
.   

.050 .   
.    .100 .   

.   

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.100 1◦.150 1◦.150 1◦.200

1◦ S d T d 1◦ S d T d
.100 .   .   .150 .   .  
 .  


.  


 .  


.  

 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

 .  


.  


 .  


.  
 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

 .  


.  


 .  


.  
 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

.110 .   
.    .160 .   

.    

 .  


.  


 .  


.  
 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

 .  


.  


 .  


.  
 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

 .  


.  


 .  


.  
 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

.120 .   
.    .170 .   

.    

 .  


.  


 .  


.  
 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

 .  


.  


 .  


.  
 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

 .  


.  


 .  


.  
 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

.130 .   
.    .180 .   

.    

 .  


.  


 .  


.  
 

 .   
.   

 .   
.    

 .   
.   

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.140 .   
.     .190 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.150 .   
.     .200 .   

.    

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.200 1◦.250 1◦.250 1◦.300

1◦ S d T d 1◦ S d T d
.200 .   .   .250 .   .  
 .  


.  

 
 .  


.  

 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.210 .   
.     .260 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.220 .   
.     .270 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.230 .   
.     .280 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.240 .   
.     .290 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.250 .   
.     .300 .   

.    

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.300 1◦.350 1◦.350 1◦.400

1◦ S d T d 1◦ S d T d
.300 .   .   .350 .   .  
 .  


.  

 
 .  


.  

 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.310 .   
.     .360 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.320 .   
.     .370 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.330 .   
.     .380 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.340 .   
.     .390 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.350 .   
.     .400 .   

.    

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.400 1◦.450 1◦.450 1◦.500

1◦ S d T d 1◦ S d T d
.400 .   .   .450 .   .  
 .  


.  

 
 .  


.  

 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.410 .   
.     .460 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.420 .   
.     .470 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.430 .   
.     .480 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.440 .   
.     .490 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.450 .   
.     .500 .   

.    

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.500 1◦.550 1◦.550 1◦.600

1◦ S d T d 1◦ S d T d
.500 .   .   .550 .   .  
 .  


.  

 
 .  


.  

 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.510 .   
.     .560 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.520 .   
.     .570 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.530 .   
.     .580 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.540 .   
.     .590 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.550 .   
.     .600 .   

.    

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.600 1◦.650 1◦.650 1◦.700

1◦ S d T d 1◦ S d T d
.600 .   .   .650 .   .  
 .  


.  

 
 .  


.  

 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.610 .   
.     .660 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.620 .   
.     .670 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.630 .   
.     .680 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.640 .   
.     .690 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.650 .   
.     .700 .   

.    

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.700 1◦.750 1◦.750 1◦.800

1◦ S d T d 1◦ S d T d
.700 .   .   .750 .   .  
 .  


.  

 
 .  


.  

 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.710 .   
.     .760 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.720 .   
.     .770 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.730 .   
.     .780 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.740 .   
.     .790 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.750 .   
.     .800 .   

.    

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.800 1◦.850 1◦.850 1◦.900

1◦ S d T d 1◦ S d T d
.800 .   .   .850 .   .  
 .  


.  

 
 .  


.  

 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.810 .   
.     .860 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.820 .   
.     .870 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.830 .   
.     .880 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.840 .   
.     .890 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.850 .   
.     .900 .   

.    

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

1◦.900 1◦.950 1◦.950 2◦.000

1◦ S d T d 1◦ S d T d
.900 .   .   .950 .   .  
 .  


.  

 
 .  


.  

 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.910 .   
.     .960 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.920 .   
.     .970 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.930 .   
.     .980 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.940 .   
.     .990 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.950 .   
.     *.000 .   

.    

S d T d S d T d



Peters’s auxiliary tables (1919) (reconstruction, D. Roegel, 2016)

2◦.000 2◦.050 2◦.050 2◦.100

2◦ S d T d 2◦ S d T d
.000 .   .   .050 .   .  
 .  


.  

 
 .  


.  

 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.010 .   
.     .060 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.020 .   
.     .070 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.030 .   
.     .080 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.040 .   
.     .090 .   

.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

 .  


.  
 

 .  


.  
 

 .   
.    

 .   
.    

 .   
.    

 .   
.    

.050 .   
.     .100 .   

.    
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