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President-Would any member like to make any remarks 
on Mr. Raman's paper ~ 

President.-The next item is a paper by Revd. Mr. Ridsdale 
oon "Some mathematical <lalculations of the dimensions, 
weight, etc., of the Earth, Moon and Sun,"which Mr. 
Ridsdale has asked me to read for him in his absence. This 
is only the first part of the paper. (Paper.) 

At another meeting Mr. Ridsdale will gi'\l"e us the second 
part of his paper and will explain the application of the 
formulre tha.t he has given you this evening. 

There was no discussion on this paper. 

An approximate method of computing 
precession in certain cases. 

By A. B. CnATWOOD, B.Sc., F.RA.S., A.M.Le.E. 

'THE present paper suggests that when rectangular CO'­

t:>rdinates are used instead of right asoension and declination, 
the computation of precession can in many oa-ses be much 
simplified. The method suggested can only be used within 
certain limits which depend on the declination, on the interval 
between. the two epoohs, on the area considered, and on the 
aoouraoy required. 

If we asnme that the rate of change ()f preoession is, within 
the limited area, under oonsideration-taken in this pape.r 
as a square of 130' x 130', corresponding to the plates of the 
astrographic oatalogu.e-a linear function of the ooordin&tes, 
we may then write as the annual precession in B..A. for any 
star. . 

Px + n (D(: oos A tan D + b sin A secg D). 

Where Px is the preoession of the plate centre 

A.D the R.,A and decl. of the plate oentre 

: 0<8 the angula.r distances in B..A, and decl. 'of any star from. 
the pla.te oentre expressed in ciroula.r measure. . 

Sinoe 0( S can be expressed. in . reotangnlar coordinates of 
,x ,,~with the plate centre as origin .and A.D are oonstanf; 
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for any one pla.te~ this at once leads to a correction {or the 
prccNlsion. 

Qx + Ry. 
Where Q-~ T no IJ cos A tan D. 

R =s~ T n p. sin A sec' D. 
Where T is the number of years from one epoch to the other. 

" the precession constant. 
fA t.he circular measure of the unit in which x and y a.re 

measured; in the present paper 5' of arc or '00145444 is used. 
The factors oos A ta.n. D; sin A sec9 D being c~mputed for 

each plate centre. 
We might write for the precession in R.A of any star using 

tbe Mmo notu,t.ion. 
T [1n + n. sin (A- 0< ) tan (D H)]. 

The method of oomputation above suggested is equivalent 
to neglecting the seoond and higher order terms in the ex-
1I"naion of this expression which is only permissible of T.D, 
II( a do not, exoeed certain values depending on the accuracy 
reqUired. These limiting values might be determined by the 
evalua.tion of the rema.inder of the series after the terms of 
the first order i but suoh eva.luation cannot be carried out 
limply. 

In T .. ble I I give the computation of [n sin (A + 0< ) tan 
(D+~)H" sin A tan D+Q x+Ry] for the limiting values * $S' of 0( and 8. 

1, may be pointed out tha.t the error thus computed which 
II1wtt be· multiplied by the number of yenrs betweon the 
epoobl i. the ma.ximum error which can' occur. The computa­
$Ion is in practice carried out as follows :-

If A' and D' be the coordinates of the pla.te centre at the 
epocb desired 

A. D the corresponding ooordina.tes a.t the epoch of the 
oa.talogue. 

A and D a.re computed. in the usual wa.y from. m +n sin A' 
tan D' and n cos A'. 

The values of X and y, the centre A.D being taken as 
origin I a.re ta.ken from the oatalogue Mid the factors Q.R 
applied. The resulting x' f ,,:/' are then oorrected for the 
pojeot.lon in 'libe usuaJ mMlner • 
. . ~ U ~ a 1lmt'»ber of examples and shows the errors 
i nil III. IIi by • use of the method. in. working from. an 1855 

,,' , 
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catalogue to the epoch 1900. the errors being given in units 
of 0"'03 of arc. 

Similarly the precession in dec!. is given by 

Sx 

Where S = - T n II sin A. 
In Table II x" has been computed by bringing up the sta,rs 

to the epoch 1900 in the usual way and subsequently correct­
ing to rectangular coordinates. 

In the computation of x' y' Crelle's 3-figure multiplication 
tables have been used. 

In conclusion I wish to express my thanks to my assistant, 
Mr. T. P. Bhaskara Sastri, B.A., who has assisted me in the 
preparation of the paper and has computed the tables. 

Table I. 

[". sin (A+ 0< ) ta.n (D+o) ]- [ '"' sin A tan D+Qx+Ry] 

Declination. 

Right \ A80~nsion lIoU". 
QO 

j 15° 30' 45° 6(1° 75" 

----
0 0'239 Q'257 0'322 0·487 0'987 3836 

i 0'237 0'260 0'333 0-529 I') 75 5'612 

I 0-231 0'258 0'340 0-565 1·342 7'294 

Ii 0'220 0'251 0'342 0'589 1'487 8-854 

2 0'206 Q'241 0'331 0-604 1'605 10-21$0 

2i- 0'189 0'2~6 0-326 0-6]0 1-691 J 1'471 

3 0-169 0'207 0-310 0'603 1'7159 12'616 . 
3i 0-145 Q']86 0'288 Q'603 1'7il2 13'345 

4 0'1l~ Q-160 0'261 Q'559 1-801 18-935 

4j- 01)91 0'182 0-231 0'524 1'774 14'279 

1I 0'062 0'102 0'195 0'480 1'700 14'~8l 

5i 0-030 0'069 0'157 G-426 ' 1 '619 14'248 

e ()'OOI 0-085 0-117 0"367 1-503 13'870 
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Table II. 
K. x, S. 

Plate Centre. Epoch 1900 B.A. 0 0 0 Dea1.-1So 
Epoch 1855.. 23 57 41'65 .. _180 15' 2N '4 

. Fa.ctors. Q-'OOI44 R + '000039 8-'000035 
Right ASC6mion. DeaUnation. 

X x' x" Error. y y' I y" Errol', 

- -
'0001 '0001 

-12'7575 -12-739~ -12'7390 0 + 2'4,620 + 2'4524 + 2'4527 +3 

- 4,,9075 - 4'9001 - 4'9000 +1 + 8'8520 + 8'8522 + 8'8520 -2 

- 0'5325 - 0'0316 - 0'5315 +1 + 8'832~ + 8-8320 + 8'8320 0 

+10'2825 +10'2677 +10'2680 +3 + 0'1320 + 0'1316 + 0'1320 +4 

- 8'6925 - 8'6796 - 8'6790 +6 + 9'4520 + 9'4523 + 9'4523 0 

+ 4'4825 + 4'476~ + 4'4760 -IS +11'6520 +11'6518 +11'6520 +2 

:H. x, s. 
Plate Centre, Epoch 1900 B.A. S 4: 0 Decl.-1So 

" 
1855 .. 3 1 55'S2 " -ISO 10' 29' '8 

Factors, Q-'00098 R-·00348 8+'00315 
Bight AsC6"sio."" DecZi11a tion, 

)( x' x· l~' y V' V' Enol'. 
, . 

'0001 '0001 

-11'3025 Hi - 0'1$598 - 0'5947 +1 

- 5'91 - 5'9195 -1 - 1'6593 - 1-677 +J 

-10'8111; +6 + 9'1207 +8 

- 3'0390 +4 + N807 + 7'571 + 7-571 +1 

+ 9'4705 -40 + 1'1007 + 1'1807 +1 

+12'2871$ +12'2870 -5 + 7'0007 + 71039 + 7'0897 +8 

-11'8008 -11'8000 +8 +11'9007 +11'8640 +5 
..., + 3'2210 + H205 -5 +10'0207 +10'031 +10'0807 --8 

* 9'80i + 9'8005 -5 +11'0407 +11'0717 + 11'0717 0 
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H. M. s. 
PI,ate cen,tre. Epoch 1900 RA. 6 0 0 

" 1855 " 5 58 01'3 
Factors Q 0000. R-'OO484: 

Decl.-18° 
" -180 00' 03'9'" 

S+'00437. 
Righi, Ascension. Declination. 

x I X' x· I Error,' y y' y' I Error. 

'Oou1- 1 .0001 
-10'7250 -10'7650i -10'7650 +4 + 8'3470 + 8'3002 + 8'3000 -2 

- 9'6050 - 9'6131 - 9'6125 +6 + 1'66701 + 1'6250 + 1'6250 0 

- 7'\}600 - 7'9637 - 7'9630 +7 + 0'7670
1 

+ 0'7322 +0'7323 +1 

- 5'8800 - 5'9131 - 5'9125 +6 + 6'8270 + 6'8013 + 6'8013 0 

+ 0'0450 - 0'0126 - 0'0125 +1 +11'9270 +ll'9272 +U··270
1 

-2 

+ 1'3200 + 1'3157 + 1'3100 +3 + 0'8870 + 0'8928 + 0'8927 -1 

+ 5'3650 + 5'3625 + 5'3625 0 + 0'5270 +'0'5504 + 0'5503 -1 

+ 9'6350 + 9'6052 + 9'6055 +3 + 6-1470 + 6'1891 + 6'18901 -1 

- 2'9300
1 

- 2'9881 - 2'9880 +1 +12'0070 +11-9942 

+u·'l 
-2 

+ 3'1200
1 

+ 3'0600 + 3'0600 0 +12'4070 +12'4206 +12'4207 +1 

11. M, S. 
Plate centre. Epoch 1900 RA, 9 4 0 i Decl.-18° 

" 1855 " 9 1 55'32 H _17° 49' 13'7'" 
Fa.ctots Q+'OO102 &-'00336 S+'00304 

Right .4seension, Declination. 

x x' x· I Error, y y' y. Error. 

'0001 . 1 
-10'8060 -10'8543 -10'8550 -7 +11'0943 +11'0615 +ll'O61~ -5 

-10'0610 -10'1143 -10'1150 -7 +12'754:3 +12'72843 + 12'7233 -3 

- 13'3010 - 6'343(J - 6'S435 -5 +10'5943 +10'5751 +10'5750 -1 

- 7'3560, - NOll - 7'4,015 -4 + 11'1943 +11'1719 +11-1717 -2 

- 2'9410 - 2'9563 - 2'9560 +3 + 3'6543 + 3'6453 + 3'6453 0 

+ 2'16901 + 2'1587 + 2'1590 +3 + 3'6543 + 3'6609 + 3'6610 +1 

+ 3'41901 + 3'3969 + 3'3970 +1 + 7'6343 + 7'6447 + 7'6447 0 

.+ 3'784, + 3'7783 + 3'7785 +2 + 2'8543 + 2'8658 + 2'8660 +2 

+ 5'1840 + 5'1520 + 5'1520 0 +11'1343 +11'1500 +11'1500 0 

+ 7'27901 + 7'2431 + 7'2435 +4 +12'8743 +12'8964 +12'8963 -1 , i 
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K. K. S. 

Plate Centre Epooh 1900 R. 1\. 12 () 0 Decl.-IS-
" 1855.. 11 57 41'84 Decl.-l7° 44' lS7"6 

Factors Q+'OO142 R '000 S -000 
Right ...48Cen8ion. Declination. 

"x x' )COO Error. 

'0001 

-:-11'84.70 -11'8831 -11'68~ ---5 

-10'32iG -10'3366 -10'3370 -4. 

- 9'3770 - 0'3903 - 9'3905 -2 

- 7'2970 - 7'3074 - 7'3080 -6 

- 6'34:70 - 6'3560 - 6'3565 -5 

- 4'7770 - 4'7838 - 4'7845 -7 

- 0'5170 - 0'5177 - 0'5180 -3 

+ 3'2&30 + 3'2676 + 3:2675 -1 

+ 5'6~O + 0'6761 + 0'6760 -1 

-+10'0080 +U)'O.222 +1<J-022'O -2 

Pla.te Oentre, Epooh 1900 R.A, 

x 

-12'9215 

~10'3115 

- 9'6565 

- 3'1715 
, , 

-:- 3'14.6.5 

+ 3'93.85 
10,.",' 

t7'5J35 

+ 1V&'7&G.,", 
, 

.. 1855 " 
Fa.ct0rs Q+'OO098 

Right Asoen.non. 

x' x" Error. 

'0001 

-12'9241 -1.2'9245 -4. 

-10'.2815 -10'2815 0 

- 0'6517 - 0'6520 -3 

- 3'1301 - 3'1305 -4 

- 3'1148 - 3'1160 -2 

+ 3'9508 + 3'9505 -3 

+ 7'5614 + 7'5615 +1 

+ 9'7213 + 9'7215 +2 
'"-I ' 

y y' y" Error. 

'0001 

+ 8'11680 '" + "9673 -7 

+ D'3480 '" + 11'34.77 -3 

"" 5'7180 .,' + 5'7277 -J 

+13'0280 '" +13'0277 -3 

+ 7'9480 ". + 7'94.77 -3 

+ 8'8880 ... + 8'8880 0 

+ 11'82:80 .. , + 9'8280 0 

+ "0880 , .. + 4.'0880 0 

+11:6680 '" +11'6680 0 

+ 6-2.280 .. ' + "2280 0 

H. H. s. 
15 4 0 Decl.-lSo 
15 1 27'83 ., -17° 49' 29 ... ·5 

R+-0034S S--0O315 
DeoUnation, 

y 'I' ~ Error. 

'0001 

+ 2'8617 + 2'9023 + 2'9017 -6 

+11'7817 +11'8141 +11'8137 -4 

+ 4'1217 + "1621 + 4'1517 -4 

+12'8417 +12'8517 +12'8513 -4 

+10'0217 +10'0316 +10'0313 -3 

+ 2'4217 + 2'4093 + 2'4890 -3 

+ 8'7817 + 8'7580 + 8'7680 0 

+11'0417 +11-0112 +11'0110 -I 
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B, M, s, 
Pla.te Centre, Epoch 1900 R, A, 18 0 0 Decl.-18° 

usa 

" 1855 " 17 57 22'20 
Factors Q=O, 'R=+'00484 

" -170 59' 54"'8 
S=-'00437 

Right Ascen8ion, Declination, 

x x' x" I Error, y y' y" Error. 

'0001 --:uoor 
-12'0400 -12'8953 -12'8950 +3 + 9'2373 + 9'2935 + 9'2937 + 2 

- 8,6150 - 8'6108 - 8-6110 -2 + 0-8773 + 0'9149 + 0'9150 + 1 

- 7'0400 - 7'0043 - 7'0040 +3 + 7'3773 + 7'4081 + 7'4080 -1 

- 5'6150 - l)-fi028 - 5'5930 -2 + 4'5773 + 4.-6018 + 4'6017 -1 

+ 2'4600 + 2'5076 + 2'6080 +4 +11'8973 + 11'8866 +11'8863 -3 

+ 7'3060 + 7"3602 + 7'3605 +3 + 11'4373 +11'4054 +11'4053 -1 

+ 8'7250 + 8'7826 + 8'7830 +4 +11'8773 +11'8392 +11'8390 -2 

+10'1500 + 10'2071 +10'2075 +4 +11'8173 +11'7730 +11'7727 -3 

- 8'6700 - 8'6095 - 8'6095 0 + 12'4773 +12'5152 +12'51110 -2 

- 3'3950 - 3'3345 - 3'3345 0 + 12'3973 +12'4121 +12'4120 -1 

+ 7'8550 + 7'9170 + 7'9170 0 + 12'7973 +12'7630 +12'7627 -3 

H. M, S, 
Pla.te Centre. Epoch 1900 R. A, 21 4 0 Decl.-18° 

.. 1855 " 21 1 28'02 " -180 10' 45"'7 
Fa.ctors Q=-'OOI02. R=+'00336 S=-'00304 

Bigld A8cen8ion. DecUnation. 

)t I x' x" Error, y y' y" 1 Error. 

-12'7210 l-l 2'7122 
'0001 -:uooi 

-12'7120 + 2 - 1'2523 - 1'2137 - 1'2130 +7 

- 7'4.410 - 7'4376 - 7'4.375 + 1 - 1'2523 - 1"2297 - 1'2293 +4 

- 5'5910 - 5'5911 - 5'5905 + 6 - 1'7323 - 1'7163 - 1'7160 +3 

+ 8'9890 + 8'9635 + 8'9625 -10 + 9'6877 + 9'6601i + 9'6607 +2 

+12'6890 +12'5751 + 12'li750 -1 - 0-3123 - 0'3606 - 0..3603 +3 

+12'9090 +19'9133 +12'9130 -3 + 5'2077 + 5'1685 + 6'1687 +2 

- 9'0160 - 8'9640 - S'SMO +10 + 12'7477 +IJ'7751 + 12'7753 +1 

- !'1460 - 2'1024 - 2'1016 + 9 + 12'3477 +12'3542 +12'364.3 +1 

+ 2'1690 + 2'2017 + 2'2020 + 3 +10'4077 + 10'4011 +10'4010 -.I. 

+' 9'2440 + 9'2680 + 9'2680 0 + 9'9277 + 9'8996 + 9'8997 +1 
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