bei der Tachymetrie

t" Historische geodatische Rechenhilfsmittel
| -Ein Uberblick-
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: — Einleitung

3

H — Grafische Rechenhilfsmittel

J: — Tabellarische Rechenhilfsmittel
U — Mechanische Rechenhilfsmittel
: — Tachymetrische Aufnahmen

— Logarithmische Rechenmaschinen

l — Tachymetrie gestern und heute
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Tachymetrische Instrumente (1910/20)
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D=G @ Horizontaldistanz

N=G-SIna-cosca =G Héhenunterschied
G=K:| oder G=c+k | Fernrohrkonstanten
Hp:Hi+i—t+h Hohe

Grundgleichungen der Tachymetrie
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G cos?12°

COS ¢ = C0S” &

Nomogramme
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: sing'=0,5-sin(2a) ,§

Nomogramme
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250 (Yo sin 2 e)

30.88 | 84.59 | 3877
80.45 | 34.66 | 398.83
80.52 | 84.78 | 38.90

21.85
21.92
21.99

& 0.15 4.51 8.86 | 13.21
¥ 0.22 4.58 8.94 | 13.28
4 0.29 4.65 9.01 | 13.36

5’_‘] « 0° \ 12 | 2e ] 3° | 4° | 5° | 6o | 7° | 8° | 9° | 250cos’«
.:.L‘T I ]

E&' 0 0.00 | 4.36 | 872 | 13.07 21.711 30.24 | 8445 | 88.63

E-| 1 | 007 | 444 | 879 | 15.14 21.78 30.31 | 84.52 | 38.70

0!
5 0.36 | 473 | 9.08 | 1343 22.06 20.59 | 84.80 | 88.97 | 0°30
6 0.44 | 4.80 | 9.16 | 18.50 22,14 20.66 | 34.87 | 89.04
7 0.51 | 4.87 | 9.23 | 18.57 22.21 80.78 | 3494 | 39.11 | |,
8 0.58 | 494 | 9.80 | 13.64 22.98 80.80 | 85.01 | 89.18 | 1040
9 0.65 | 502 | 9.37 | 18.72 22.85 30.88 | 35.08 | 89.25
10° 0.73 | 5.09 | 9.44 | 13.79 922,42 30.95 | 85.15 | 89.32 | oo
11" 0.80 | 516 | 9.52 | 13.86 922,49 31.02 | 35.22 | 89.39 | go g0
12 087 | 523 | 959 | 13.93 922.56 81.09 | 85.29 | 89.46
18 0.95 | 5381 | 9.66 | 1401 22.64 81.16 | 85.86 | 39.53
14 1.02 | 5.8 | 9.78 | 14.08 22.71 31.23 | 85.43 | 89.59 | 8°
3° 30
15 1.09 | 545 | 9.81 | 14.15 22,78 31.30 | 35.50 | 39.66
16 1.16 | 558 | 9.88 | 14.22 22.85 31.87 | 35.57 | 89.73
17 1.24 | 5.60 | 9.95 | 14.29 22,92 31.44 | 35.64 | 39.80 | 4°
18 1.31 | 5.67 | 10.02 | 14.87 22.99 3151 | 85.71 | 89.87 | 4°30
19 1.38 | 574 | 10.10 | 14.44 St 8158 | 85.78 | 89.94
20" 1.45 | 5.82 | 10.17 | 14.51 23.14 81.65 | 35.85 | 40.01 ”
21" 153 | 5.89 | 10.24 | 14.58 23.81 81.72 | 85.92 | 40.08 | (57 20"
29 1.60 | 5.96 | 10.31 | 14.66 23.28 81.79 | 35.99 | 40.15 40
28’ 1.67 | 6.03 | 10.39 | 14.73 - | 81.86 | 36.06 | 40.21
24/ 1.74 | 6.11 | 10.46 | 14.80 23.42 | 27.69 | 8193 | 36.18 | 40.28 | .
09()! "3
1. Aufl 188 w (G =250 = 5°20
. Auflage 0 26 m, o
a8’ 70
Vorlage 1939 99’
80* 7% 40
81
E|D=2478m h=2314m |;
83" = m — m | s
84’ ) 4 4 8° 40"

g
85 =T T TU—T—TUTrv—T—ToTeT et

86 2.62 6.98 | 11.83 | 15.67 | 19.99 | 24.28 | 28.54 ‘ 32.77 | 36.96 | 41.11 9°
87 2.69 7.05 | 11.40 | 15.74 | 20.06 | 24.35 | 28.61 | 32.84 | 37.03 | 41.18 9° 20"
88’ 2.76 7.12 | 11.47 | 15.81 | 20.13 | 24.42 | 28.69 | 8291 | 37.10 | 41.25 9° 40/
89’ 2.84 7.20 | 11.55 | 15.88 | 20.20 | 24.49 | 28.76 | 82,98 | 87.17 | 41.31

40 291 | 7.27 | 11.62 | 15.96 | 20.27 | 24.56 23.83i33.05 87.24 | 41.88 | 10°

oo oY TITUT

41 2.98 7.3¢ | 11.69 | 16.03 | 20.34 | 24.64¢ | 28.90 | 83.12 | 87.31 | 41.45
42 3.05 7.41 | 11.76 | 16.10 | 20.42 | 24.71 | 28.96 | 33.19 | 87.38 | 41.52
43’ 3.13 7.49 | 11.84 | 16.17 | 20.49 | 24.78 | 29.04 | 33.26 | 37.45 | 41.59
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400 ¢

2z | ¢ [100cos’al d [50sin2a @ z [¢  [100coste] d [50sin2q| d
3| fooool o of 100.00 T\ T o000 [, c1o5001s of o8 [, [ 782 [,
E- | 9900 10010(7100.00 | . [ 016 | .. J9490 (10510 99.36 7.98
2 so| 20 10000 | 9| 031 120" s0| 20| 9933 3| s13 |15
Iy 70| 30| 100.00 - 0.47 16 70| 30| 99.31 3 8.29 12
: 60| 40| 10000 |, | 063 || 60| 40| 9928 |, | 844 | o

50 50| 99.99 | 0.79 |15 —22 50| _99.2 3 280 15 [

20| 60| 99.99 0.94 40| 60| 99. 8.75

0 | 16 3 16

-y 30| 70| 9999 | ;| 110 || 30| 70| 9920 || 891 |
20| 80| 9998 || 126 |;2] 20| o) 9917 |3 | 906 |32
= 70| 90| 9998 | [ 141 10 90| 9914 | 921 |
2 o1 ofeess |§| 157 18] ole o o1 |3 o8 |12
2 98 90 |101 100 9997 |4 1.73 9390 106 10/ 99.08 | g 952 | ¢
é_/$ 80 4 00 1’1 M TaWal= | 0 oo

70

w| [ = 0,874, z=94,50g0n

50

40 e .

" D =0874x 99,26 = 86,75 m

20

ol h=0,874x8,60=752m

97 90 [T0Z10[ 99.89 3.30 9290 FUF10]1 98.76 | g [ 11.06 |

s0| 20| 9988 |1 | 345 |18 20| w7 5| 1121 Hg

70| 30| 9987 | | 361 | B 7o 30 e X 1137 |

60| 40| 99.86 3.77 60| 40| 98.65 11.52

50 50| 9985 |5 | 392 |1ol 50 50| o9se2 31 1er |12

40| 60| 9983 || 408 || 40| 60 9858 || 118 |

30| 70| 9982 |1 | 424 [15] 30| 70| 9854 |4 | 1198 |5

201 w0l a9st |3l &30 1321 200 ol esm 19 1213

Tafel nach Prokes (~1938) 4
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x100 x10

2 3

B

E- G. cos? a o G. sin o cos
| a | 1 2 3 a [ s e[ 78] 9] « | 1 2 3 4 [ 5 | 6|78
E- | 3 | |
Ex | 1 v
£’ 3,00| 0,99773, 1,90556| 2,09334 3,09112] 4,0889| 5,0867 6,9845| 7,9822 8,9800, 3,00| 0,04705| 0,00410| 0,14115| 0,18820| 0,2352| 0,2823
:ﬁl 0 75 550 32? 100 83 ﬁg!_ 2 42 20 S,ggg'g: 02| ;Bg 9;34 42:1 0,18048| 368 Bg-z
.- 04 2 5 316 088| 86 63| 40| 18 93 04 76 6| 304/ 0,19072| 384 861
& 06 Eg 5 30 ogﬁl 8 61| 38 15 gz! 06 gg 588 39 196| 39 879
- 08 6 532 29 obyg 8 6o| 36 13 9l 08 g I 6b2 324 4[? 809
= 10 63 526 289 052 81 58| 34 10 87 10 862 724 ggﬁ 448 431 917
g 12 6o| 5200 280 o040, 80 56 32| o8 84 12| 893 86| 6 572 6/ 936
E 14 57 514 zg: 028 78! 54 30 of 81 14 ggg 548 ?2 635 ﬁ: 854
- 16 54 508 202 016 7 52 28 03 72 16 95 912 553 82 478| 0974
5‘_] 18 51 502 253| 3.99004 7 51 26/ 7,0801 7 18 0,0;98 o,oggzg 0,14961| 0,1904 ggS 0,2002
En 20 48 496 244/ 3,08992 74 40 24| 7,0798 73 20| 0,05018| 0,10036| 0,15054| 0,20072 09 0,3011
Ead| 22 44 488 232 976 2 46 21 g5 o 22 049 o 14 196/ 52 029
;-] 24 41 482 223 934 70 45 19 33 %7- 24 og: :gg 24 324 5 g o
£ 26 38 476 21 952 Eg 43 17 go 64/ 26 112 22 336 48 5?6 o E
| 28 35 470 20 940 6 41 14 8| 61 28 143 286| 29 372 571 o806
é:l& q 30 32 4 196 9381 6 39 12 86| 59 30 174 348 22 696/ 587 104
= 32 28 456] 1 g1z 64| 3 1o 82| 55 32| 206 12| 618 824 603| 12
4
34 25 450 Igg goof 62 3 07 8o 52| 34 232 ‘;?‘1‘ 711/ 0,2004 618 142
36 22 443 L i 22 = e ad - 634 161
38 18 43 ﬁg 179
40 15 430 6 g 199|
42 12 42 G: ]2 = 3 30 g
2 o s dm, a = 3,30 gon @l
46 05 410 25

o = | 100...=99,732 5,174 o
BOE B 20..=19946 1,035 o

:: i 5 ... = 4,987 0,259 822 384

77 35 83 40,

64 -,-z? 343 851 42
i 5o = 124,665 m h = 6,468 ‘*

s & w D = 124,665 m 468 m 88 442

72 5 233‘ e B

18, ' G30 F1 R 73] 27| 3 | I B30 Bbo| o 3z0| 5 3

74 5 310 g%g 620 231' 93 58 21! gg' H '?gl 861 7321 ggSg zo‘ 350-‘ ? [

76 52 304 956 608 26/ o1 56| 22| 87 76 892 T8 6u6l &8 A 33

Tafel nach Jadanza-Hammer (~1909) 15
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Tafel nach Zeiss ( ~1960)
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2 S d| H d| B z S d| R 4] B
100,0 | 100,00 0,00 0,0 (| 95,0 99,38 7,82 5,0
99,9 | 100,00 g 0,16 16 1 94,9 | 99,36 § 7,98 16 1
8| 100,00 031 15 2 8| 99,33 8,13 }5 2
7| 10000 O | 047 16 3 7| 9931 2 829 16 3
6| 100,00 ? 0,63 16 4 6| 9928 g 8,44 }2 4
5| 9999 o | 079 16 5 5[ 99,26 3 8,60 5
4| 9999 0,94 15 6 4| 99,23 875 15 6

0 16 3 16

3| 99,99 1,10 7 3| 99,20 8,91 7
2| 9998 ! | 126 16 8 2| 9917 3 9,06 15 8
1] 9998 8 1,41 }g 0.9 1] 99,14 g 9.21 }g 59
99,0 9998 1,57 1,0 || 94,0 99,11 9,37 6,0
89| 9997 | [173 16 1 939 | 99,08 3 9,52 15 1
8 9996 o | 188 15 2 8| 99,05 g 9,68 16 2
7| 9996 2,04 16 3 7| 99,02 9,83 15 3
6 9995 4
A - f [=0,125m,z=96,7 gon 2
3| 9993 7
2 9992 8
A 1wl D=0,125x99,73=124,66m |9
8,0 99,90 . . 7,0
St wn |l h=0125x517=646m !
8| 9988 ! 2
7 99,87 ! 361 10 3 7] 9869 * 1137 w0 3
6| 998 1 | 377 16 4 6 93,65; 11,52 15 4
5| 99,85 ‘2 392 15 5 5| 9862 3 | 1167 15 5
4 9983 2| 408 :g 6 4| 9858 § | 1182 }g 6
3| 99,82 424 7 3| 9854 11,98 7
2 1 15 8 2| 9851 3 | 1213 15 8
1 2.9 1| 98,47 : 12,28 }g 7.9
97,0 3,0| 92,0 9843 12,43 8,0
1 919 | 9839 4 | 12,59 16 1
8 2 8| 9835 % | 1274 15 2
7 3 7| 9831 4 | 12,89 15 3
6 4 6| 9827 4+ | 13,04 15 4
5 5| 9823 4 13,19 15 5
6 4| 9819 g 13,35 }‘5’ 6
3 7 3| 9814 13,50 7
2 8 2| 9810 4 | 1365 15 8
1 i 3,9 1| 98,06 ; 13,80 15 8,9
Q4.0 Q0 A1 %07 an Q1.nl ornt 1308 15 Qn

000N oo WK - |

o wp =
-

0N

16
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10 5 20 50 200 500 1000
E l:l min :,ia 40 i 70 80 J|U nn 300 oo
2 LI I I I L11] |
: l [ AL WL L
e i 00" "isinza  1° 6 15 20
z aa .Jjo 7z (k?ﬂ) 10°
L 45° .m oa‘}" p
v _c cos’a
| [TTT{TTTT] T [ T 1T [m T 1
\ A 30 410 60 70 80 90 300 400
|10 15 20 Horizontal-Entfernung. 50 100 150 200 500 1000
! _(140)
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Yeos215

log 100~ logk

o0

oW o1 N2 BAnunonsy

A. Ostheimer, fe ilnellguase

Jordan, 1893
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Tachymeterscheibe nach Mohr (~1954)
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Prate XI.
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. (Askania Werke)
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Veithen Rechner (~1940)
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