Recal culation of the Rev. James Challis' true pole alignment method for equatorials

PP =yY=POLAR DISTANCE OF P P
ZPP =9 = HOUR ANGLE OF P

LET & = INSTRUMENTAL DECLINATION

LET 0o = TRUE DECLINATION

LET T=TRUE HOUR ANGLE

Y& 3 MAY BE DETERMINED FROM:

sind, = sind, cosy + cosd, siny cogT, —9)

sind, = sind, cosy +cosd,siny cos(t, - %) N



QSP = ¥ = TRUE POLAR ANGLE
QSP = ' =INSTRUMENTAL POLAR ANGLE

PSP = A = CORRECTION
Q = POLE OF DECLINATION AXIS

I = DECLINATION OF Q

c = COLLIMATION ERROR (RADIANYS)

0=0 -A
A =ysin(t -9 )secd —isecd +ctand

NOTE: i = the departure from perpendicularity
by the declination axis from the hour axis




CHALLIS DECLINATION DRIFT METHOD:

AZIMUTH OF INSTRUMENTAL POLE FROM TRUE POLE: n=ysind
ALTITUDE OF INSTRUMENTAL POLE FROM TRUE POLE: & =-ycosd
LET

a=5,-85, @ T&T, *
mum_wlm.m @ &1, *
* Dec drifts corrected for refraction

Oa =&(cost, - cost)+n(sint, - sint)

OB =&(cost, —cost) +n(sint, —sint)



O_w._.>_Z_ZOm BY DIVIDING BY COEFFICIENT OF I
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B(sint, -sint)-a(sint, —sint) _ &(cost, - cost)(sint, —sint) - &(cost, - cost )(sinT, - sinT)
(sint, —sint)(sint, —sinT) (sint, —sint)(sint, - sinT)
g B(sint, - sint) - a(sint, - sinT)
(cost, —cost )(sinT, - sint) - (cost, - cost )(sinT, - sinT)

EXPANDING DENOMINATOR & ARRANGING IN COMPLEMENTARY TERMS
(cost, - cost )(sinT, —sinT) - (cost, - cost)(sinT, —SiNT) = COST,SINT, — COST, SINT, = COST, SINT + COST SINT, — COST SINT, +COST, SINT

=3sin(t, -1,)-4sint, -1,) + 3sin(t, -1) - 4sin(t -1,) + $sin(t -1,) - $sin(t, - 1)

=sin(t, -1)-sin(t, -1,) -sin(t, -1)



SUBSTITUTING SIMPLIFIED DENOMINATOR & SIMPLIFYING NUMERATOR:

_ Beosi(t, +1)sini(t, 1) -acosi(t, +1)sini(t, -1)
- isn(t,-1)-4sn(t,-1,)- tsin(t, - 1)

3

SIMILARLY::

_ Bsini(t, +1)sin3(t,~1)~asini(t, +1)sini(t, - 1)
- 3sin(t, 1) -3sin(t, -1,) - 3sin(t, - 1)

n

BUT:
tsin(t, -1)-4sin(t, -1,) - $sin(t, -1) =-2sin(t, -1)sin3(t, - 1,)sin3(t, - 1)
SUBSTITUTING DENOMINATOR:

_ Beosi(t, +1)sini(t, ~1)-acosi(t, +1)sini(t, -1)

Hs 2sin3(t,-1)sin}(t, -1 )sin3(1, - 1)
&
Bsini(t, +1)sini(t,~1)-asin}(t, +1)sin}(t, - 1)
In= 2sin3(t, -1)sin3(1, - 1,)sin3(1, - 1)
2\"2 2 2 1 2 1
&

D@uﬁm:-ppm & y={J&+n’



