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NOVA NOTES a re  p r in te d  b i-m onth ly  (J a n , March e t c . )  
through th e  c o u rte sy  of th e  Nova S c o tia  Museum. 
C o n trib u tio n s  on any a sp e c t of astronomy a re  welcomed 
and should re a ch  th e  E d ito r  by S a tu rd ay , A pril 
f o r  the  May/June i s s u e .  I f  you do n o t re c e iv e  NN's 
o r Meeting N o tic e s , p le a se  n o t i fy  th e  E d ito r , Our 
m ailing  l i s t s  a re  computor genera ted  and on occasion  
names a re  m issed which w i l l  r e s u l t  i n  your n o t 
re c e iv in g  3 su ce ss iv e  n o t ic e s .

UP COMING EVENTS:

F rid a y , 21 March, 8:00pm a t  th e  Nova S c o tia  Museum

S pectra  and S p ec tro g rap h s; D r. Ted Bednarek and Dr. 
Gary Welch, b o th  of th e  Astronomy D ept. a t  SMU, w i l l  
combine to  t e l l  us of th e  im portance of th e se  to o ls  
i n  understand ing  th e  p h y s ic a l n a tu re  of a s tro p h y s ic a l  
b o d ie s—n o t only s t a r s  b u t a ls o  g a la x ie s  and i n t e r 
s t e l l a r  m a te r ia l .  The v a rio u s  types of in s tru m en ts  
used to  o b ta in  s p e c tra  w i l l  be d e sc rib ed  a long w ith  
th e  reasons f o r  having d i f f e r e n t  d is p e rs io n s  or magni
f ic a t io n s  of a spectrum . They may even have a sample 
of a spectrum  tak en  w ith  th e  image tube spec trog raph  
now being c o n stru c ted  fo r  th e  o b se rv a to ry . Follow ing 
th e  form al d is c u s s io n , you w i l l  have a chance to  t r y  
your hand a t  in te r p r e t in g  sane s p e c tra l



MINUTES OF DECEMBER 1973 MEETING
-  2k

Our re g u la r  m onthly m eeting was he ld  a t  8:00 p.m . on 
F r id a y , Dec. 19 in  the Nova S c o tia  Museum.  D r. B ishop , 
i n  h is  opening rem arks, drew our a t t e n t io n  to  the  imminent 
approach of two c ome t s :  B ra d fie ld  1975P and West 1975n.  
H o p efu lly , one or both  w i l l  ou t perform  Kohoutek! F in a l  
e le c t io n  b a l lo t s  were c a l le d  a t  t h i s  m eeting ; th e  e le c t io n  
o f Debby B urleson  as V ice -P re sid en t and P e te r  Reynolds as 
S e c re ta ry  was subsequen tly  announced.

Our sp eak er f o r  th e  evening was D r. Larry  Bogan and h is  
s u b je c t  was The C y lin d r ic a l  A stro la b e .  An astro lab e  i s  
e s s e n t i a l l y  a  tw o-dim ensional v e rs io n  of perhaps th e  more 
f a m il ia r  c e l e s t i a l  sp h e re , a dev ice  f o r  th e  determ in ing  
h o rizo n  system  c o -o rd in a te s  ( i . e . ,  a l t i t u d e ,  azim uth) of 
c e l e s t i a l  b o d ie s , m erid ian  c ro ss in g  t i me s ,  e t c .  L a rry ' s 
a s tro la b e  i s  c y l in d r ic a l  i n  th e  sense th a t  i t  i s  based on 
a c y l in d r ic a l  i n  the  sense th a t  i t  i s  based on a c y l in d r ic a l  
p ro je c t io n  o f th e  c e l e s t i a l  sp h e re . That i s ,  wrap a p iece  
o f paper i n  th e  form of a c y lin d e r  around a c e l e s t i a l  
sphere  (making c o n ta c t a t  th e  eq u a to r)  and p ro je c t  a l l  
b o d ies  on to  i t ;  th en  remove and u n fo ld . Such s t a r  c h a r ts  
can  be o b ta in ed  from Sky P u b lish in g  Co. (49-50-51 Bay 
S ta te  Road, Cambridge, Ma s s .  02138 ) f o r  25¢ each (covering  
th e  range -6 0 °< δ <  6 0 ° ) .  On a second ( tr a n s p a re n t)  sh e e t 
m ust be p lo t te d  th e  co rresponding  h o rizo n  c o -o rd in a te s .
These a re  computed f o r  a g iven  l a t i t u d e  by so lv in g  the  
a s tro n o m ic a l t r i a n g le  ( z e n ith -s ta r - n o r th  c e l e s t i a l  p o le ) .
The two sh e e ts  a re  then  superim posed and the  passage of 
tim e i s  s im u la ted  by s l id in g  one w ith  r e s e c t  to  the  o th e r  
i n  th e  e q u a to r ia l  d i r e c t io n .

L arry  d e sc rib e d  s e v e ra l  o th e r  in te r e s t in g  a p p lic a tio n s  
of t h is  cunning d e v ic e , and. d u ring  th e  co ffee  hour fo llo w 
in g  th e  fo rm al p re s e n ta t io n  helped  many of us t ry  our hand 
a t  some c o -o rd in a te  d e te rm in a tio n s .

MINUTES OF JANUARY 1976 MEETING

The r e g u la r  m onthly m eeting was held  on F r id a y , January 16 
a t  8:00 p.m . i n  th e  Nova S c o tia  Museum. The P re s id e n t,
D r. B ishop, opened th e  m eeting w ith  a few general announce
m ents.  A m ajor item  fo r  on was t he  upcoming



Museum S o c ie t ie s '  Show and the  astronom y d is p la y  our 
C entre has agreed to  provide# Also d iscu ssed  was the  
p o s s ib i l i t y  of r e s u r r e c t in g  th e  Museum’s p la n e ta riu m , 
now s a fe ly  (b u t n o t u s e fu l ly )  s to re d  away in  th e  Museum#

The speaker f o r  th e  even ing , our P re s id e n t ,  D r. Bish o p , 
was in tro d u ced  by E d ito r  R andall B rooks.  There follow ed 
a very  en joyab le  and in s t r u c t iv e  d isc u ss io n -d e mo n s tra tio n  
of a  number of sm all te le sco p es#  The f i r s t  group of 
in s tru m en ts  on d is p la y  was a t r i o  of 3-in c h  r e f r a c to r s .  
These w id e - f ie ld ,  low-power scopes were designed  by Dr. 
Bishop and were b u i l t  i n  th e  m achine-shop a t  Acadia Univ. 
E q u a to r ia lly  mounted w ith  la rg e  c le a r  s e t t in g  c i r c l e s ,  
they  a re  i d e a l ly  s u i te d  fo r  s tu d en t use# Next on d isp la y  
was an old and p ro b ab ly  q u ite  v a lu ab le  t r a n s i t  in s tru m en t 
owned by A la s te r  Jakeman of M ilfo rd  S ta t io n . Such in s t r u - 
ments were used to  tim e m erid ian  c ro s s in g s  of c e l e s t i a l  
b o d ie s , and th i s  p a r t i c u la r  one (o b ta in ed  by Mr. Jakeman 
from a  H a lifax  a n tiq u e  shop) i s  obv iously  of h igh  q u a l i ty  
Next in  l i n e  was a 5- in c h , 25 power r i c h - f i e l d  r e f r a c to r  
b u i l t  te n  y ears  ago by D r. B ishop, follow ed in  tu rn  by a 
2 -in ch  ’te le s c o p in g '  le a th e r -b ound b ra s s  model d a tin g  
from tw enty y ears  ago , and th e  l a s t  (and perhaps l e a s t )  
a sm all (15 mm) a f f a i r  which th roughou t th e  dem onstra t
io n  had remained hidden in  Dr. B ish o p 's  p o ck e t.

D iscussion  and refreshm en ts  fo llo w ed . Many of us l in g e r 
ed fo r  an o th er hou r o r more in  o rd er to  have a very  good 
look a t  th i s  f in e  and r a th e r  unique d is p la y .

P.H . Reynolds
S e c re ta ry

NOTES:
H alifax  may soon have re p re s e n ta t io n  on th e  N ational 
execu tive  of our S o c ie ty .  D r. P e te r  Reynolds has been 
nominated f o r  th e  p o s it io n  of Second V ic e -P re s id e n t. 
Hence, when you re c e iv e  your b a l l o t  i n  th e  m ail d o n 't  
de lay  sending i t  i n  and he lp  in su re  D r. R eynolds' 
e le c t io n .  A lso , Debby Burleson and R andall Brooks a re  
th e  c o -o rd in a to rs  f o r  th e  Museum Show# I f  you have 
id e a s , c a l l  them. I t  w i l l  be th ey  who w i l l  be b u tto n 
h o lin g  you to  h e lp  ou t when the  tim e c omes. L a s t ly ,
C hris P u rc e ll  has been chosen as our C e n tre 's  o f f i c i a l  
re p re se n ta tiv e  t o  th e  G eneral Assembly in  C algary , May 
21 to  24.





Ra n d a l l  a n d  D ia n e  Br ook s  a r r i v e d  i n 
s q u a d  c a r  # 0 7 3 , Mike and m y s e l f  a r r i v e d  i n  
c a r  #0 0 0 ½ ! We  i m m e d i a t e l y  b r o k e  u p  i n t o  
f o u r  s e p a r a t e  g r o u p s  t o  s c o u r  t h e  a r e a  a r o u n d  
t h e  t u r n - o f f .

We w ere  l o o k i n g  f o r  e v i d e n c e  o f  m e l t e d  
s n o w , b u r n t  f l o r a  , s t u n n e d  f a u n a, p u n c t u r e d  
b e e r  c a n s  o r  h u b - c a p s  o r  m a y b e ,  j u s t  m a y b e , 
a f l a t  r o u n d e d  p i e c e  o f  r o c k , a p p e a r e n t l y  
i g n e o u s  i n  n a t u r e .

H a l f  a n  h o u r  l a t e r ,  when n one  o f  t h o s e  we r e  
l o c a t e d , w e  r e g r o u p e d . R a n d a l l  f e l t  we o u gh t  
t o  t e l e p h o n e  t h e  l a d y  f o r  a f u r t h e r  in t e r r o g a t i o n  
p e r i o d .  The g r i l l i n g  room  was t h e  o u t e r  o f f i c e  
o f  t h e  F r . B u r k e - G a f f n e y  o b s e r v e t o r y . T h e r e ,  
we g o t  h e r  on t h e  end  o f  a  t e l e p h o n e l i n e .
The s t o r y  s h e  r e l a t e d  t o  R a n d a ll was u n c h a n g e d .

We r e t u r n e d  t o  t h e  s i t e  and s e a r c h e d  t h e  
t r i a n g l e  w i t h  t h e  " X" , ( s e e  p r e v i o u s  p a g e ) 
f o r  a l m o s t  a n  h o u r  bu t  w i t h  no  s u c c e s s . At  
5 :0 0  P .M. J a n u a r y  2 n d , t h e  s e a r c h  was t e r m in a te d .

Wh e n  I  r e t u r n e d  t o  my o f f i c e , I  c a l l e d  t h e  
l a d y  o n c e  m o re .  In  t h a t  c o n v e r s a t i o n  , s h e  
s a i d  s h e  saw an  a r r a y  o f  poin t s  o f  y e l l o w - whi t e  
l i g h t  t h a t  seem ed to  come s t r a i g h t  down. . .  
s h e  d i d n ' t  s e e  th em  h i t  t h e  g ro u n d  an d  t h e  
l i t t l e sh e  h a d  t o  d r i n k  h a d n ' t  e f f e c t e d  he r !  
Th i s  a r r a y  pu t  h e r  in  mind  o f  a Ch r istmas t r e e
a s  i t  had a t  l e a s t  50 l i g h t s . Wh a t  see m e d  to  
i m p r e s s  h e r  t h e  m o s t  was t h e  c o l o u r  o f  smok e  
o r  s t e a m .  She r e f e r e d  t o  t h a t  ma n y t i me s . ...
DIAL; CL I CKCLI CKC LICK. . . . . i n  h e r ....DI AL; CLICK 
CLICKCLI C K . . . . c o n v e r s a t i on . D IA L ;C L IC K ..D IA L ;
CLICKCLCIKCLICK. . . . r i n g . . . . r i n g . . . .. r i n g . . .  
" H e l l o , I ' d  l i k e  t o  s p e a k  t o  t h e  Ed i t o r  p l e a s e . "  
. . . . . " H i !  R a n d a l l ? . . . . I  want, t o  p l a c e  an a d  i n  
Nova No t e s ; i t  g o e s  a s f o l l o w s . . . .





TELESCOPE RAMBLINGS

THE MANY MERITS OF MODEST MAGNIFICATION

"How much d o e s  i t  m a g n ify ? "  T h is  u b i q u i t o u s  
q u e s t i o n  n o t  o n ly  r e v e a l s  t h e  l i m i t e d  know
le d g e  o f  t h e  s p e a k e r ,  b u t  a l s o  s e r v e s  to  
d e m o n s t r a t e  th e  e x t e n t  to  w h ic h  m ass  a d v e r 
t i s i n g  h a s  m is le a d  th e  p u b l i c .  I  w o n d er how 
m any m ore  c h i l d r e n  w o u ld  b e  t u r n e d  on to  
a s t r o n o m y  i f  t h e i r  f i r s t  lo o k s  w e re  th r o u g h  
a  m o d e s t ,  l a r g e  a p e r t u r e ,  low  p o w er t e l e s c o p e ,  
i n s t e a d  o f  th r o u g h  o n e  o f  t h e  s t a n d a r d ,  s m a l l  
a p e r t u r e ,  h ig h  p o w e r , w o b b ly , $ 9 9 . w o n d e rs  
fro m  t h e  l o c a l  d e p a r tm e n t  s t o r e .

The r a n g e  o f  u s e f u l  m a g n i f i c a t i o n  f o r  an  
a s t r o n o m i c a l  t e l e s c o p e  e x te n d s  fro m  a b o u t  
0 .2 x  t o  2x p e r  m i l l i m e t e r  o f  o b j e c t i v e  d i a m e te r  
( o r  5x to  50x p e r  in c h  o f  o b j e c t i v e  f o r  th o s e  
who a l s o  s t i l l  t h i n k  i n  F a h r e n h e i t ) .  As a n  
e x a m p le , f o r  a  60 mm t e l e s c o p e  t h e  u s e f u l  
m a g n i f i c a t i o n  e x te n d s  fro m  a b o u t  12x  to  120x 
(a n d  n o t  to  450 x  a s  t h e  m a i l  o r d e r  c a t a l o g u e s  
w o u ld  h a v e  u s  b e l i e v e ) .  B eyond 2x/mm a l l  t h a t  
i s  r e v e a l e d  i s  th e  f u z z i n e s s  i n h e r e n t  i n  t h e  
w ave n a t u r e  o f  l i g h t .

The r e c i p r o c a l s  o f  0 .2x /m m  an d  2x/mm g iv e  
th e  r a n g e  o f  d i a m e te r  (5  mm to  0 .5  mm) o f  th e  
e x i t  p u p i l ,  th e  s m a l l  ro u n d  b u n d le  o f  l i g h t  
l o c a t e d  a t  t h e  o b s e r v e r ' s  e y e .  "M o d est m a g n i
f i c a t i o n "  m ig h t  b e  d e f i n e d  a s  fro m  a b o u t  
0 .2x /m m  to  0 .5x /m m  ( e x i t  p u p i l  d i a m e t e r  5 mm 
to  2 mm). The f i r s t  f i g u r e  i s  a p p r o x im a te ly  
w h e re  r i c h e s t  f i e l d  t e l e s c o p e s  (R F T 's )  o p e r a t e .

I  f i r s t  came a c r o s s  t h e  RFT c o n c e p t  b a c k  
i n  1 960 w h i le  b ro w s in g  th r o u g h  a  l a r g e  p a p e r 
b a c k  e n t i t l e d  A m ateu r A stro n o m y  H an d b o o k , A



F a w c e t t  How-To B ook, # 4 5 4 . I t  c o n ta i n e d  
f a s c i n a t i n g  s t a t e m e n t s  s u c h  a s :  " I t  c a n  v i s u a l l y  
d e f i n e  t h e  g a l a c t i c  r e a c h e s  o f  s p a c e  m ore 
b r i l l i a n t l y  th a n  a n y  o t h e r  s m a l l  i n s t r u m e n t .
I n  f a c t ,  i t  o u tp e r f o r m s  th e  g i a n t  t e l e s c o p e s  
i n  th e  d e f i n i t i o n  o f  th e  r i c h n e s s  o f  s t a r  
f i e l d s . "  T h e se  th o u g h t s  s t r u c k  d e e p  and  h e l p ed  
t o  f i r e  a n  i n t e r e s t  i n  th e  w o n d e rs  o f  o p t i c s .

A c c o r d in g  to  v o lum e 2 o f  th e  c l a s s i c  
A m ateu r T e le s c o p e  M aking  b o o k s  ( S c i e n t i f i c  
A m e r ic a n ) ,  t h e  RFT c o n c e p t  w as f i r s t  em pha
s i z e d  b y  S . L . W alkden o f  L o n d o n , E n g la n d  
a ro u n d  1 9 1 6 . On p a g e  638 W alkden  h i m s e l f  
s t a t e s :

" I t  h a s  l o n g  a p p e a r e d  to  me t h a t  a m a te u r  
a s t r o n o m y  i s  to o  much o b s e s s e d  w i th  th e  i d e a  
t h a t  a  t e l e s c o p e  i s  to  b e  v a lu e d  a s  a  p o w e r f u l  
m a g n i f y in g  i n s t r u m e n t ,  w i th  l i g h t - g r a s p  a s  a 
s e c o n d a r y  n e c e s s i t y .  B u t f o r  th e  c h i e f  p l e a s u r e s  
i n  t h e  c o n t e m p l a t i o n  o f  th e  s i d e r e a l  h e a v e n s  
t h e  t e l e s c o p e  n e e d s  c o n s i d e r i n g  p r i m a r i l y  a s  
a  l i g h t - g a t h e r i n g  i n s t r u m e n t ,  w i th  m a g n i f y in g  
p o w er a s  t h e  s e c o n d a r y  n e c e s s i t y  o n ly  so  f a r  
a s  w i t h o u t  som e th e  l i g h t  g r a s p  c a n n o t  b e  
m ade a v a i l a b l e .  I f  we knew a  way o f  i n c r e a s i n g  
l i g h t - g r a s p  w i th o u t  a n y  m a g n i f i c a t i o n  a t  a l l  
we s h o u ld  o b t a i n  m o s t m a g n i f i c e n t  im p r e s s i o n s  
o f  t h e  n i g h t  s k y  —  s u c h  a s  p o s s i b l y  th e  o w ls  
t e n d  t o  h a v e  —  b u t ,  u n f o r t u n a t e l y ,  p r e s e n t  
o p t i c s  c a n  t e l l  o f  no way o f  h a v in g  t h a t .  
P h o to g r a p h y ,  w i th  i t s  c u m u la t iv e  e f f e c t ,  i s  
some s o l u t i o n  to  th e  p ro b le m , b u t ,  e x c e p t  i n  
i t s  w e a l t h  o f  d e t a i l ,  a  p h o to g r a p h  i s  a  p o o r  
s u b s t i t u t e  f o r  th e  l i f e  a n d  s p a r k l e  o f  th e  
v i s u a l  i m p r e s s i o n .  (T h e  RFT) i s  t h e  n e x t  b e s t  
t h i n g .  (An RFT w i l l  show  o b j e c t s  s u c h  a s  th e  
A ndrom eda g a l a x y  an d  t h e  A m e ric a  N e b u la )  n o t  
d e a d ,  th o u g h ,  b u t  come to  l i f e ,  so  t h a t ,  
i n d e e d ,  t h e  so le m n  t h i n k i n g  a n d  r e a l i z i n g



o b s e r v e r  c a n  s o m e tim e s  a lm o s t  w an t to  b e  l e f t  
a lo n e  w i th  w h a t he  s e e s . "

W a lk d e n 's  com m ents s e r v e  to  i l l u m i n a t e  a n  
i n t e r e s t i n g  f a c t .  N am ely , n e a r l y  a l l  o f  th e  
U n iv e r s e  i s  b e s t  s e e n  a t  low  m a g n i f i c a t i o n s .
I t  i s  o n ly  i n  o u r  im m e d ia te  b a c k y a r d ,  f o r  th e  
Moon an d  t h e  p l a n e t s ,  t h a t  h ig h  m a g n i f i c a t i o n s  
a r e  r e a l l y  d e s i r a b l e  ( w i th  m o d e s t a p o l o g i e s  
to  d o u b le  s t a r  a n d  p l a n e t a r y  n e b u la e  f a n s ) .
Low p o w e rs  ( n e a r  0 .2 x /m m ) w i th  t h e i r  l a r g e ,  
e y e - f i l l i n g  e x i t  p u p i l s  ( a b o u t  5 mm), y i e l d  
optim um  i l l u m i n a n c e  o f  th e  r e t i n a l  im a g e s  o f  
e x te n d e d  ( n o n - s t a r  l i k e )  o b j e c t s .  W ith  s u c h  
p o w e rs  t h e  d e l i c a t e ,  g o s s a m e r  n e b u l o s i t y  o f  
g a s  c lo u d s  a n d  g a l a x i e s  c a n  b e s t  b e  s e e n .
(T he b r i l l i a n c e  o f  s t a r s  i s  in d e p e n d e n t  o f  
m a g n i f i c a t i o n ,  e x c e p t  b e lo w  0 .2x /m m  w h ere  a l l  
th e  l i g h t  i s  u n a b le  to  e n t e r  th e  e y e  s i n c e  t h e  
e x i t  p u p i l  i s  l a r g e r  th a n  th e  e y e  p u p i l ,  an d  
ab o v e  2x/mm w h e re  d i f f r a c t i o n  n o t i c e a b l y  
b r o a d e n s  t h e i r  im a g e s .)

I  s u s p e c t  t h a t  some r e a d e r s  p r o b a b ly  
t h i n k  t h a t  t h e  lo w e r  l i m i t  o f  0 .2x /m m  i s  n o t  
q u i t e  r i g h t .  W ould n o t  a  b e t t e r  f i g u r e  b e  
0 .14x/m m  c o r r e s p o n d i n g  to  a  7 mm e x i t  p u p i l ?  
A f t e r  a l l ,  w h a t a b o u t  7x50  b i n o c u l a r s ?  L e t  
me make f o u r  com m ents on t h i s :  F i r s t l y ,
0 .2x/m m  i s  o n ly  a n  a p p r o x im a t io n .  I t  i s  n o t. 
a  f i x e d ,  m a g ic  n u m b er. S e c o n d ly ,  a s  one  g ro w s 
o l d e r  t h e  e y e  p u p i l  c a n n o t  o p e n  q u i t e  a s  w id e  
a s  i t  u s e d  t o .  T h i r d l y ,  a b e r r a t i o n s  a s s o c i a t e d  
w i th  th e  p e r i p h e r a l  p o r t i o n s  o f  th e  c o r n e a  
an d  l e n s  o f  t h e  ey e  te n d  to  o f f s e t  th e  
a d v a n ta g e  o f  a  7 mm e x i t  p u p i l .  And f i n a l l y ,  
a  5 mm e x i t  p u p i l  lo w e r s  t h e  b a c k g ro u n d  s k y 
l i g h t  a  b i t  t o  p ro d u c e  v ie w s  t h a t  a r e ,  t o  me 
a t  l e a s t ,  a e s t h e t i c a l l y  m ore p l e a s i n g .

In  a d d i t i o n  to  g i v i n g  t h e  b e s t  v ie w s  o f



g a s  c lo u d s  an d  g a l a x i e s ,  m o d e s t m a g n i f i c a t i o n s  
h a v e  many o t h e r  m e r i t s  (a n d  h e r e  we h a v e  o n e  
o f  t h o s e  r a r e  i n s t a n c e s  w h e re  s e v e r a l  good  
f e a t u r e s  a r e  n o t  m u tu a l ly  e x c l u s i v e ! ) .  F o r  
c o m p le te n e s s  I  s h a l l  b e g in  th e  l i s t  w i th  th e  
m e r i t  t h a t  l i e s  b e h in d  th e  RFT c o n c e p t :

1 . The b r i g h t n e s s  o f  e x te n d e d  o b j e c t s  i s  
n e a r  i t s  optim um  v a l u e .  R e f l e c t i o n  n e b u l a e ,  
g a s  c l o u d s ,  a n d  g a l a x i e s  a r e  th u s  b e s t  
s e e n  n e a r  0 .2 x /m m .

2 . F i e l d  o f  v ie w . F o r  a  g iv e n  t e l e s c o p e ,  th e  
l o w e s t  m a g n i f i c a t i o n s  ( ~  0 .  2x/min) y i e l d  th e  
l a r g e s t  f i e l d  o f  v ie w , p a r t i c u l a r l y  i f  th e  
low  p o w er e y e p ie c e  i s  o f  th e  " e r f l e "  t y p e .
A w id e  f i e l d  h a s  s e v e r a l  a d v a n ta g e s :
(a )A  b i g g e r  se g m e n t o f  th e  U n iv e r s e  i s  i n  

v ie w  a t  a n y  o n e  i n s t a n t .
( b ) T h e  l o c a t i n g  o f  c e l e s t i a l  o b j e c t s  

i s  e a s i e r .
( c ) T h e  n e e d  f o r  a  m o to r  d r i v e  i s  m in im iz e d . 

I n  f a c t ,  an  e q u a t o r i a l  m ount i s  n o t  
e v e n  e s s e n t i a l .  The n e g l e c t e d  a l t a z i m u t h  
m oun t c a n  b e  v e r y  s e r v i c e a b l e  and  c o n 
v e n i e n t  f o r  a  v i s u a l  RFT.

( d ) T h e r e  i s  a  g r e a t e r  c h a n c e  o f  s e e i n g  
m e te o r s  an d  o t h e r  u n e x p e c te d  s i g h t s  
( s m a l l  s t a r  c l u s t e r s ,  c o m e ts ,  R C M P,.. )

3 .  A tm o s p h e r ic  t u r b u l e n c e  i s  se ld o m  a  p ro b le m  
a t  low  m a g n i f i c a t i o n s .  On d a r k ,  s p a r k l y  
n i g h t s  when h i g h e r  m a g n i f i c a t i o n s  a r e  
o f t e n  u s e l e s s ,  t h e  RFT i s  i d e a l .

4 .  S t e a d i n e s s  o f  t h e  m oun t i s  l e s s  c r i t i c a l .  
T h i s  i s  e s p e c i a l l y  a p p r e c i a t e d  when to u c h 
i n g  t h e  t e l e s c o p e  to  f o c u s  o r  a im  i t .
O th e r  s o u r c e s  o f  v i b r a t i o n  su c h  a s  w in d  
a n d  " f r i e n d s "  a r e  l e s s  a n n o y in g  a l s o .



5 .  F o c u s in g  i s  l e s s  c r i t i c a l  w i th  a  low  pow er 
e y e p i e c e .

6 .  Eye r e l i e f  ( t h e  d i s t a n c e  b e tw e e n  th e  e y e 
p i e c e  an d  t h e  e y e )  i s  g r e a t e r  an d  th u s  
m ore  c o m f o r t a b l e .

7 .  I m p e r f e c t i o n s  i n  th e  o p t i c s ,  i n c l u d i n g  
d i f f r a c t i o n  e f f e c t s ,  a r e  l e s s  n o t i c e a b l e  
a t  low  m a g n i f i c a t i o n s .

8 .  M o tes  ( s m a l l ,  s t r a n g e  s p o t s  a n d  h a i r - l i k e  
t h i n g s )  i n  t h e  o b s e r v e r ' s  e y e  a r e  o f t e n  
b o th e r s o m e  a t  h ig h  m a g n i f i c a t i o n s ;  h o w e v e r , 
w i th  a n  e x i t  p u p i l  a s  w id e  a s  5 mm, th e  
r e t i n a l  sh ad o w s o f  t h i s  f l o t s a m  i n  th e  
v i t r e o u s  hum or o f  th e  e y e  a r e  much l e s s  
n o t i c e a b l e .

By u s i n g  b i n o c u l a r s ,  o n e  c a n  ad d  to  a l l  o f  
t h e s e  m e r i t s  b o th  t h e  l i g h t  g a i n  a n d  th e  
s e n s e  o f  d e p th  a n d  r e a l i t y  t h a t  a t t e n d s  th e  
s im u l ta n e o u s  u s e  o f  b o th  e y e s .  Some o f  th e  
m o s t h e a v e n ly  v ie w s  I  h a v e  e x p e r i e n c e d  h a v e  
tu m b le d  th r o u g h  t h e  l im p id  l e n s e s  o f  15x60  
b i n o c u l a r s .

Roy L . B is h o p  
M aktom kus O b s e r v a to r y

COMET WEST OBSERVED

The f i r s t  r e p  a r t  of an o b serv a tio n  of Comet West was 
rece iv ed  as I  was p u tt in g  th e  l a s t  touches to  NN's .
I t  was f i r s t  seen  by James Taylor a t  6 :10 pm, 25 Feb, 
and was v i s ib le  through B inocu lars d i s p i t e  s ome th in  
clouds on th e  h o riz o n . The t a i l ,  he s a id ,  was abou t 
3 tim es the  le n g th  ( i e .  d iam eter) of th e  coma .  He 
could  n o t see  i t  w ith  out o p tic a l  a id  and he d id  not 
hazard a guess a t  th e  m agnitude. Recent r e p o r ts  from 
th e  IAU have shower i t  to  be one to  two mags.  b r ig h te r  
than  p red ic ted  i n  th e  c i r c u la r  reproduced in  la s t ,  
months i s s u e ,  I  hope you get  a good view of i t  as w e ll .

BK



VANCOUVER CENTRE COORDINATES ECLIPSE TRIP

Ed. n o te : This was m ailed Oct 23 , 1975 rece iv ed  about 
Jan  5 i e .  too  l a t e  fo r  in c lu s io n  in  NN's f o r  Jan /Feb .
S ince  th e  e c l ip s e  i s n ' t  u n t i l  Oct 23 1976 you probably  
s t i l l  have l o t s  of tim e to  f in a l i z e  your re s e rv a tio n s !

This a r t i c l e  i s n ' t  going to  s e l l  one t r i p  to  A u s tra l ia . 
But t h a t ' s  okay; i t  i s n ' t  supposed to .  What i t  m ight do 
i s  conv incethose  of you who a re  confirm ed e c l ip s e  c h a se rs , 
th a t  you should  band to g e th e r  and go as a group. I f  you 
J u s t  ig n o re  th e  cam eraderie , exchange of id e a s  and p ro 
j e c t s ,  and g en e ra l t r a v e l l in g  com panionship, th e re  i s  
s t i l l  one v e ry  good reason  to  go to g e th e r ;  IT 'S  CHEAPER!

The Vancouver C entre i s  working on p lans to  organ ize  
ev ery  e c l ip s e  ch ase r f r om H a lifax  to  V ic to r ia  in to  a  
com prehensive to u r  group.  Using th e  re so u rce s  of the  
MacMillan P lan e ta riu m , and s ome e s s e n t ia l  co o p era tio n  
from A u s tra lia n  am ateur astro n o m ers, Canadian P a c if ic  
A ir l in e s  and o f f i c i a l s  of A u s tra lia n  and Hawaiian obser
v a to r i e s ,  we hope to  p u t to g e th e r  an e c l ip s e  package 
t h a t  w i l l  make everyone happy. H ere 's  what w e've done 
so  f a r . . . . a n d  h e r e 's  what you have to  do .

To b eg in  w ith , i t ' s  a b reak  even v e n tu re . I t  i s  no t 
s ome t r a v e l  a g e n t 's  id ea  of w hat am ateur astronom ers 
need . The to u r  w i l l  be abou t th re e  weeks d u ra t io n . I t  
w i l l  g e t  th e  am ateur f r om any lo c a t io n  in  Caada to  Van
co u v er.  From th e re  i t  i s  o ff  to  Nandi, F i j i  ( i t  i s  a  
f u e l  s to p  and d o e s n 't  c o s t  e x t r a  so we m ight as well, see 
i t ) , and then  to  Sydney, Arrangements th e re  w i l l  be made 
f o r  accom odation, t r i p s  to  th e  observ ing  s i t e ,  t r i p s  to  
A u s t r a l i a 's  famous ra d io  te le sc o p e  i n s t a l l a t i o n s ,  and th e  
u su a l t o u r i s t  to u rs  (pub h o p p in g ). We hope to  get our 
A u s tra lia n  c o u n te rp a r ts  ( th e  R .A .A .A .S .) to  do a l o t  of 
th e  le g  work on t h i s .

On th e  r e tu rn  le g  of th e  t r i p ,  th e re  w i l l  be a stop in  
Hawaii (because again  i t  d o e s n 't  c o s t  e x t r a ) .  Though we 
c a n ' t  g u a ran tee  an y th in g , w e’re  working on g e tt in g  access 
t o  th e  o b s e rv a to r ie s  on Mauno Kea. I f  you have n o t heard 
Canada, France and Haw aii a re  b u ild in g  a 141" te le s c o re  
a to p  Mauno Kea. F in a l ly ,  i t s  back home to  r a in  and c o ld .



W ell th e r e ’s th e  o u t l in e . At th i s  s ta g e , noth ing  i s  s e t .  
We c an ’t  even t e l l  you what i t  w i l l  c o s t excep t th a t  i t  
i s  bound to  be a stro n o m ica lly  expensive ( I  wish I  hadn’t  
sa id  t h a t ) .  We can t e l l  you what you’l l  save going as a 
group.

To beg in  w ith , we hope to  g e t access to  a l l  th e  s i t e s  
th a t  would i n t e r e s t  an am ateur astronom er. We a ls o  hone 
to  have th e  Royal A u stra lian  Amateur A stronom ical S o c ie ty  
make many of th e  arrangem ents f o r  us ( th e y charge le s s  
than  t r a v e l  a g e n ts ) .  T rav e llin g  as a group (20 or up) 
we save $400.00 o r more per person  on th e  a i r f a r e .  We've 
made s p e c ia l  arrangem ents with th e  a i r l i n e s  invo lved  so 
th a t  te le sc o p e s  and o th e r equipment w i l l  get s p e c ia l  
hand ling  and w i l l  n o t be s u b je c t to  excess baggage charge 
( th i s  amounts to  about $50.00 f o r  a te le s c o p e ) .

The Vancouver C entre d o e s n 't  g e t any th ing  out of t h i s ;  
o th e r than  th e  f a c t  th a t  a h andfu l of our members w i l l  
be go ing . We have th e  c o n ta c ts  in  th e  r ig h t  p la c e s , and 
by doing a l o t  of th e  o rg a n iz a tio n , we can get a b reak  
on many of th e  ch a rg es .

What we need m ost, i s  some in d ic a t io n  of how many people  
acro ss  th e  coun try  m ight be in te r e s te d  in  go ing . We 
know of a  few from Vancouver, th e  u su a l h an d fu l of 
d ieh ard s  from Ottawa, Ken C h ilto n  from Hamilton ( i f  the  
s t a t io n  p a y s ) , b u t  what about th e  r e s t  of you?

I f  you a re  even vaguely  in t e r e s t e d ,  cou ld  you drop us 
a no te  as soon as p o s s ib le .  By th a t  tim e , we should  
have a more d e f in i t e  id e a  of what we m ight do , and how 
much i t  m ight c o s t .  I n c id e n ta l ly ,  th e  e c l ip s e  i s  3:50  in  
d u ra tio n  and tak es  p lace  a f t e r  lunch b u t b e fo re  c o c k ta i l s .

Lets h ea r from you. Thanks.

Vancouver C en tre , RASC 
1100 C hestnu t S t .
Vancouver, B.C.
V6J 3J9



BINOCULARS FOR CELESTI AL VIEWING

There i s  no monocular te le sc o p e  which can produce the  
same m agnitude of beau ty  on a c le a r  s t a r  f i l l e d  n ig h t ,  
l i k e  a good p a i r  of b in o c u la rs . Combining extrem e p o r t 
a b i l i t y  w ith  unsurpassed advantage of s im u ltan eo u sly  
see in g  s p e c ta c u la r  f i e ld s  of view w ith  both  e y es , 
b in o c u la rs  a re  e x c e lle n t f o r  le a rn in g  your way about 
th e  sky as w e ll as fo r  more se r io u s  observ ing  programs 
l ik e  h un ting  comets and stu d y in g  v a r ia b le  s t a r s .  Whether 
b eg in n er or am ateur, many hours of p le a su ra b le  s ta rg a z in g  
can be d e r iv e d , w ith  v i r t u a l ly  c a re fre e  m aintenance and 
p re p a ra t io n .

B inocu lars  a re  basically & matched s e t  of reduced s i ze 
r e f r a c to r  te le sc o p e s  connected in  p re c ise  alignm ent 
e n ab lin g  bo th  eyes to  see  th e  same o b je c t a t  th e  same 
tim e . Both o b je c t iv e  and o cu lar le n se s  a re  achrom atic  
and betw een each o p t ic a l  p a th  a re  matched prism s th a t 
se rv e  a two fo ld  pu rpose .  F i r s t ,  they  e r e c t  th e  o th e r
w ise u pside  down image produced by an astro n o m ica l 
te le s c o p e . S econdly , in s te a d  of ju s t  g iv in g  a r ig h t  s id e  
up view l ik e  th e  r ig h t  angl e  s t a r  d iag o n al prism s su p p lied  
on sm all r e f r a c to r  te le s c o p e s , b in o c u la r  prism s f l i p  th e  
m irro r  l i k e  image of a scene so t h a t  'r i g h t '  and ' l e f t '  in  
th e  b in o c u la r  eyep iece  corresponds to  r ig h t  and l e f t  i n  
the  scene you a re  v iew ing .

True p r is m a tic  b in o c u la rs  should  be d is tin g u is h e d  from 
le s s  c o s t ly  a nd o f te n  o p t ic a l ly  i n f e r i o r  opera or f i e l d  
g la s s e s .  These c o n s is t  of two sim ple te le sc o p e s  mounted 
s id e  by s id e  and a re  o fte n  r e f e r re d  to  as  im ita t io n  
b in o c u la r s .  W hile bo th  ty p es  g ive  e r e c t  images f o r  
t e r r e s t r i a l  u se , opera g la s s e s  use n eg a tiv e  eyepiece 
le n se s  to  m agnify th e  image produced by th e  o b je c tiv e s  
and g ive  a v e ry  r e s t r i c t e d  f i e l d  of view .  U sually  you 
can buy h igh  q u a l i ty  p r is m a tic  b in o c u la rs  f o r  le s s  th an  
th e  c o s t  of th e  s m a lle s t  r e f r a c to r  te le s c o p e — making 
them an  id e a l  f i r s t  sky w atching  in s tru m en t f o r  th e  raw , 
b eg in n in g  astronom y e n th u s ia s t .  T heir v a lu e  does n o t 
s to p  th e r e ,  however, because th ey  a re  an in d isp en sab le  
a cc e sso ry  f o r  th e  seasoned observ e r  as w e ll as m a in ta in 
in g  t h e i r  o b se rv a tio n a l v a lu e  even a f t e r  th e  beg inner 
g ra d u a te s  to  h is  f i r s t  te le s c o p e .



S p e c if ic a t io n s  f o r  b in o c u la rs  a re  w r i t te n  as a sequence of 
numbers l i k e  7x35.  The f i r s t  number and ’x '  i s  m ag n ifica 
t io n ,  w h ile  th e  second number g ives th e  c le a r  a p e r tu re  i n  
m illim e te rs  o f th e  o b je c t iv e  le n s e .  S p e c if ic a t io n s  o f 6x30 
7x35, 7x50 and 10x 50 a re  g e n e ra lly  u s e fu l  f o r  s ta rg a z in g , 
however m ost s e r io u s  observers  f in d  7x50s and 10x50s a  good 
conprom ise between s i z e ,  power and f i e l d  of v iew . The 
la rg e r  a p e r tu re  works b e s t  f o r  low le v e ls  encountered  i n  
sky o b serv ing .

V ir tu a l ly  ev ery  c e l e s t i a l  o b je c t can be en joyab ly  viewed 
w ith  b in o c u la rs ,  lu n a r  su rfa ce  f e a tu re s  p rov ide  f in e  
s ig h ts  w ith  h ig h e r power m odels, w h ile  e c l ip s e s  o f both  sun 
and moon a re  b e s t  observed w ith  such in s tru m e n ts . At 7 o r 
10 pow er, you can see  th e  th in  c re sc e n ts  of Venus and watch 
th e  s a t e l l i t e s  of J u p i te r  (though h e re ,  h ig h e r m ag n ific a 
t io n  i s  recommended). A lso , you can tra c k  from n ig h t to  
n ig h t ,  a g a in s t  th e  sky background, th e  slow  d a i ly  movement 
o f a l l  th e  p la n e ts  (e x c e p t P lu to )  and b r ig h te r  a s te r o id s .  
F requen t and b e a u t i f u l  tw i l ig h t  co n ju n c tio n s  of th e  moon 

and b r ig h t  p la n e ts  a re  o fte n  superb  b in o c u la r  s ig h t s .  
Rounding o u t th e  s o la r  system  a re  com ets—some o f which 
have been  d isco v e red  w ith  10x50 b in o c u la rs .

When i t  comes to  th e  realm  of th e  s t a r s ,  an a lm ost l i m i t 
l e s s  number of o b je c ts  l i e  w ith in  th e  realm  of b in o c u la r s ,  
in c lu d in g  b r ig h t  v a r ia b le s  and h ig h ly  co loured  v a r ia b le s  
and h ig h ly  co lou red  s t a r s ,  wide double  and m u ltip le  s t a r s ,  
open and g lo b u la r  c l u s t e r s ,  b r ig h t  and dark  n e b u lae , and 
even g a la x ie s .  P erhaps th e  g ra n d e s t s ig h t  of a l l  i s  our 
own M ilky Way g a lax y —an in c re d ib le  p ro fu s io n  o f suns seen  
i n  b in o c u la rs  as  i n  no o th e r  type  of o p t ic a l  in s tru m e n t.
A ll  of t h i s  and more aw aits  th e  b in o c u la r  u s e r !

Even though a l l  c e l e s t i a l  o b je c ts  a re  te c h n ic a l ly  a t  
' i n f i n i t y '  and th e re fo re  to o  d i s t a n t  t o  show d ep th  p e r
s p e c t iv e ,  one of th e  s u rp r is e s  and d e l ig h ts  of b in o c u la r  
v iew ing  you w i l l  e n co u n te r i s  th e  b re a th - ta k in g  view  of 

th e  moon seem ingly suspended th re e  d im ension ly  a g a in s t  
th e  s t a r  background. Although only i l lu s io n a r y ,  th e  
e f f e c t  i s  n e v e r - th e - le s s  r e a l  and d ra m a tic .

L arry  Coldw ell



THE PERSONAL EQUATION IN ASTROMOMY AND THE RISE 
OF EXPERIMENTAL PSYCHOLOGY

P a r t  1 : The D iscovery of t h e ’P e rso n a l E quation '

Psychology and astronom y a re  n o t sc ien ces  th a t one o rd in a r i ly  
th in k s  of as  having  much connection  w ith  one a n o th e r , y e t  a 
s e r ie s  of ev en ts  which began a t  th e  Greenwich O bservatory 
toward th e  end of the  e ig h te e n th  cen tu ry  p la yed a s ig n i f ic a n t  
r o le  in  the  developm ent of s c i e n t i f i c  psychology. The s to ry  
began when M askelyne, th e  B r i t i s h  Astronomer lo y a l ,  n o ticed  
a d if fe re n c e  betw een h is  own measurements and those  of an 
a s s i s t a n t  i n  th e  tim ing  of a t r a n s i t  of a s t a r  acro ss  the  
m erid ian  of th e  o b se rv a to ry . The tak in g  of such ’s t e l l a r  
t r a n s i t s ’ was one of th e  most im p o rtan t ta sk s  of every o b ser
v a to ry  of the  p e r io d , f o r  upon them depended th e  d e te rm in a tio n  
of th e  tru e  tim e , th e  p o s i t io n s  and movements of the  v a rio u s  
’heavenly  b o d ie s '  and the  c a l ib r a t io n  of th e  c lo ck . As the  
c a lc u la t io n  of th e  lo n g itu d e  re q u ire s  p re c is e  knowledge of 
tim e , s h ip s ’ chronom eters were checked by the  o b serv a to ry , 
and the  im portance of t h e i r  accuracy to  a s e a - fa r in g  n a tio n  
such as B r i ta in  can be re a d i ly  im agined.

The method th en  in  use fo r  th e  tak in g  of t r a n s i t s  was the
’eye and e a r ’ method of B rad ley . Most sim ply , th e  in s tru m en t 
used in  tak in g  th e  measurements was a te le sc o p e  mounted in  an 
e a s t-w e s t a x i s , and tu rn in g  in  the  p lan e  of th e  m erid ian .
P a r a l l e l  w ire s  were s e t  in  th e  focus of th e  eye p ie c e , and
th e  m iddle of th e se  was th e  m erid ian . The ta sk  f o r  th e  a s t 
ronomer was t o  determ ine  th e  ex ac t moment a t  which a s t a r  
cro ssed  th i s  m e rid ia n . S o p h is tic a te d  m easuring dev ices  were 
n o t , of c o u rse , th e n  a v a i la b le .  In  B ra d ley 's  m ethod, when a 
s t a r  i s  abou t to  make i t s  t r a n s i t ,  th e  observer reads o f f  th e  
tim e from a  c lo ck  and co n tin u es  to  count th e  second b e a ts  
w h ile  he w atches th e  s t a r  in  th e  te le s c o n e . As th e  moving 
image approaches th e  c e n tr a l  w ire , he f ix e s  f irm ly  in  mind 
i t s  p lace  a t  th e  l a s t  b e a t b e fo re  i t  c ro sse s  th e  w ire  and i t s  
p la ce  a t  th e  f i r s t  b e a t  a f t e r ;  from th e  d is ta n c e s  of th e se  
two p o in ts  from th e  m e rid ia n , th e  astronom er e s tim a te s  by 
eye th e  tim e of th e  c ro s s in g  in  te n th s  of seconds. The p ro b 
lem , th e re fo re ,  i s  to  de term ine th e  c o r r e c t  te n th  of th e  
r e le v a n t  second.

I t  can be seen th a t  in  th e  absence of an automated means of 
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m easuring s t e l l a r  t r a n s i t s ,  th e  ta sk  was la rg e ly  a m en ta l 
one. The p sy ch o lo g ica l phenomena invo lved  a re  complex; 
B ra d ley 's  method in v o lv es  v is u a l ly  f ix in g  th e  ex ac t p la ce  
of th e  s t a r  a t  th e  f i r s t  b e a t ,  remembering th i s  p o in t ,  
th e  f ix in g  of th e  p la ce  a t  th e  second b e a t ,  th e  com pari
son of th e  two p o s i t io n s ,  and th e  ex p re ss io n  of t h e i r  
r e l a t i o n  i n  t e n th s .  D esp ite  th e  recognized  co m p lex itie s  
of th e  p sy ch o lo g ica l p ro cesses  which a re  in v o lv ed , i t  
was g e n e ra lly  assumed th a t  t h i s  method was a c c u ra te  to  
o n e - te n th , or a t  m ost, tw o -ten th s  of a second.

Mask e ly n e , how ever, n o ticed  i n  1795 th a t  one of h is  
a s s i s t a n t s ,  K innebrook, d if f e r e d  from h is  su p e rv iso r  by 
more than  th i s  accep ted  e r r o r .  In  th e  th ir d  volume of 
th e  Greenwich O b se rv a tio n s . Maskelyne  (1795) re p o rte d  
on th i s  d if f e r e n c e  and i t s  ev en tu a l outcome:

I  th in k  i t  n ece ssa ry  to  m ention th a t  my a s s i s t a n t ,
Mr. David K innebrook, who had observed th e  t r a n s i t s  
of s t a r s  and p la n e tsv e ry  w e ll in  agreem ent w ith  a l l  
th e  y e a r  1794, and fo r  a g re a t p a r t  of the  p re se n t 
y e a r ,  began from th e  beginning  of August l a s t  to  
see  them down a  h a l f  second of tim e l a t e r  than  he 
should  do acco rd in g  to  my o b se rv a tio n s ; and in  
January  of th e  succeeding  y e a r , 1796 , he in c reased  
h is  e r r o r  to  e ig h t  te n th s  of a second. As he had 
u n fo r tu n a te ly  con tinued  a c o n s id e rab le  time i n  th i s  
e r r o r  b e fo re  I  n o ticed  i t ,  and d id  no t seem to  me 
l i k e ly  ever to  g e t over i t  and r e tu r n  to  a r ig h t  
method of o b se rv in g , th e re fo re ,  though w ith  g re a t  
r e lu c ta n c e ,  as  he was a d i l ig e n t  and u s e fu l a s s i s 
ta n t  to  me in  o th e r  r e s p e c ts ,  I  p a r te d  w ith  h im .. .

I  canno t persuade  m yself th a t  my l a t e  a s s i s ta n t  
con tinued  in  th e  use of t h i s  method (B ra d le y 's )  
of o b se rv in g , b u t  r a th e r  suppose he f e l l  in to  
some i r r e g u la r  and confused method of h is  own, 
as I  do n o t see  how he could have o therw ise  
committed such g ro ss  e r r o r s .

The in c id e n t  was fo r g o t te n  by everyone (w ith  the  ex cep t
io n , presum ably , o f th e  u n fo rtu n a te  Kinnebrook) u n t i l  i t  
was m entioned in  1816 by von L indenau in  a h is to r y  of 
th e  o b serv a to ry  a t  Greenwich. At K onigsberg, where a 
new o b serv a to ry  had been  b u i l t  i n  1813 under h is  d i r e c t 



io n ,  th e  B elg ian  Astronomer Royal, F.W. B esse l, was 
in tr ig u e d  by th e  r e p o r t .  Why should a w ell tra in e d  and 
a p p a re n tly  co n sc ien tio u s  observer using  good equipment 
and a method th a t  was supposed to  be a ccu ra te  to  one- or 
tw o -ten th s  of a second, p e r s i s t  in  g iv in g  measurements 
so a t v a ria n ce  w ith  those  of h is  su p e r io r?  B essel 
assumed th a t  s in ce  th e  d isc rep an cy  continued  d e s p ite  
th e  obvious w ish of Kinnebrook to  be a c c u ra te , i t  must 
be in v o lu n ta ry . As such , i f  i t  was to  occur in  o th e r 
th an  th i s  i s o la te d  c a se , i t  would be of m ajor s i g n i f i c 
ance f o r  astronom ers.

3 e sse l was a p io n eer in  th e  more exac t measurements of 
modern astronom y and had a p a r t i c u la r  i n t e r e s t  in  
in s tru m e n ta l e r ro r s  of m easurem ent. E rro rs  of observa
t io n ,  w h ile  n o t w idely  s tu d ie d ,  were not unknown, and 
th e  m athem ation, Johann K arl Gauss, had d iscussed  the  
th eo ry  of them a t  th e  G ottingen  observato ry  in  1809; 
he had gone so  f a r  as to  d e v ise  a m athem atical form ula 
ex p re ss in g  't h e  r a te  of normal range of e r r o r  w ith  which 
t o  c o r re c t  h is  c a lc u la t io n s ' (C a p re tta , 196 7 , p .66).
With B e s s e l 's  p a r t i c u la r  i n t e r e s t s ,  and aware as he 
a p p a re n tly  was of th e  re le v a n t  work of Gauss, i t  i s  not 
s u rp r is in g  t h a t  the  s to ry  of Maskelyne and h is  a s s i s t a n t  
should have caught h is  a t t e n t io n .  Was i t  p o s s ib le  th a t  
th e  accep ted  method of B radley  was n o t as a cc u ra te  as i t  
had been assumed? m ight th e  method be s u b je c t  to  r e l a t i v e 
l y  s e r io u s  p e rso n a l e r ro r s  o f o b serv a tio n ?  B esse l s e n t  
to  Greenwich f o r  a copy o f Maskelyne' s com plete observa
t io n s  a n d 'a f t e r  s tudy ing  them , determ ined to  see  w hether 
t h i s  p e rso n a l d if f e r e n c e ,  which seemed in c re d ib ly  la rg e  
i n  view  of th e  supposed accu racy  of the  m ethod, could be 
found amoung o b servers  more experienced  than  K innebrook' 
(B o rin g , 1957, p . 135).
B e s s e l 's  f i r s t  a ttem p t to  compare h is  own o b serv a tio n s  
w ith  th o se  o f o th e r  astronom ers was made in  1819 when he 
v i s i t e d  Enecke and von L indenau; t h i s  a ttem p t f a i l e d ,  
however, when th e re  was only  one c le a r  n ig h t d u rin g  th e  
p e rio d  th ey  had to g e th e r!  The n e x t y e a r ,  a t  K onigsberg, 
he had an o p p o rtu n ity  to  compare h im se lf w ithW albeck. 
S e le c t in g  te n  s t a r s ,  they  a l t e r n a t e ly  observed t r a n s i t s  
of f iv e  one n ig h t  and f iv e  th e  n e x t, f o r  f iv e  n ig h ts .  
They d isco v e red  t h a t  B esse l always e s tim ated  th e  tim e



as e a r l i e r  than  W albeck; th e  average d if f e r e n c e  was 1.041 
seconds, w ith  l i t t l e  v a r i a t io n .  Such a d if f e r e n c e  was 
in c r e d ib le ,  in  view  of th e  supposed degree  of accuracy  
o f B ra d le y 's  'e y e  and e a r '  method.  How could  two ob ser
v e rs  d i f f e r  more  th a n  a second i n  u sin g  a  method th a t  
invo lved  e s tim a tin g  f r a c t i o n a l  i n te rv a ls  betw een b e a ts  
of a  c lo ck  only  one second a p a r t ? Ye t  B essel re p o r te d :  
"We ended th e  o b se rv a tio n s  w ith  th e  c o n v ic tio n  th a t  i t  
would be im p o ssib le  f or  e i th e r  to  observe d i f f e r e n t l y ,  
even by on ly  a  s in g le  te n th  o f a  second” (quoted  i n  
S an fo rd , 1888, p . 1 0 ) .  W hile th e se  r e s u l t s  have been 
q u e s tio n e d , and i t  has been suggested  t h a t  th e y  were 
due to  an a r t i f a c t  o f some observ ing  p ro ced u re , from 
one p o in t  of view  i t  i s  i r r e l e v a n t  w hether th e  r e s u l t  
i s  i n  f a c t  a  t r u e  d if f e r e n c e  o r an a r t i f a c t ; th e  f in d 
in g s  served  to  f u r th e r  in c re a s e  B e s s e l 's  i n t e r e s t ,  and 
le d  him to  co n tin u e  h is  in v e s t ig a t io n  of th e  phenomenon.

I n  1823, B essel had an o p p o rtu n ity  to  make f u r th e r  com
p a r is o n s ,  th i s  tim e w ith  A rge lander. D eparting  from 
th e  more u su a l m ethod, B essel made th e  c lo ck  c o rre c t io n s  
w h ile  A rgelander made th e  o b se rv a tio n s . The r e s u l t s  
were compared w ith  th o se  made on th e  same s t a r s  i n  1821, 
when B essel had done b o th  th e  observ ing  and th e  c lock  
c o rre c tio n s*  The d if f e r e n c e  between th e  two o b se rv a tio n s  
p re sen te d  i n  th e  s tan d a rd  form , i s  A -  B = 1 . 223 seconds. 
Again th e  d if f e r e n c e  was g re a te r  than  should  have been 
p o s s ib le !  As a  r e s u l t  of B e s s e l 's  p re s e n ta t io n  in  t h i s  
form o f th e  v a rio u s  com parisons he made, th e  phenomenon 
came to  be c a l le d  th e  "p e rso n a l e q u a tio n " .

B esse l was p a r t i c u l a r l y  anxious to  compare h is  own o b ser
v a tio n s  w ith  th o se  o f S tru v e  of D orpat who was more ex
perien ced  i n  making s t e l l a r  t r a n s i t s  than  Walbeck and 
A rge lander. As no d i r e c t  o p p o rtu n ity  p re sen ted  i t s e l f  
to  make co m p aris io n s, B essel thought of th e  id e a  of 
d e te rm in in g  a p e rso n a l eq u a tio n  by means of a th i r d  
o b se rv e r.  S ince  b o th  Walbeck and A rgelander had compared 
them selves w ith  S tru v e  on v i s i t s  to  D orpat, and th e se  
r e s u l t s  were a v a i l a b le ,  B essel made th e  fo llo w in g  
C a lc u la t io n s :
By d i r e c t  com parison:

W -  B = 1.041 s .  (1820) A -  B = 1.223 s .  (1823)
W -  S = 0 . 242 s .  (1821) A -  S = 0 . 202 s .  (1823)
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Hence, by s u b tra c t io n :

S -  B = 0.799 s .  S -  B = 1 .021s .
E v en tu a lly  B essel had data  to  perm it him to  make th re e  
such in d i r e c t  com parisons and two d i r e c t  ones.  The 
v a rio u s  va lu es  f o r  the  p e rso n a l eq u a tio n  v a ried  from 
0 . 044 s e c . to  1 . 021 s e c .  I t  had o r ig in a l ly  been B e sse l’s 
hope th a t  he could use th e  p e rso n a l eq u a tio n  as a means 
of c o r re c t in g  th e  o b serv er e r ro r  of any p a r t i c u la r  
astro n o m er. His even tual co n c lu s io n , however was th a t  
n o t only  were th e re  in d iv id u a l  d if f e re n c e s  in  observa
t io n s  but  th a t  th e se  d if fe re n c e s  were v a r ia b le ,  so th a t  
one could  n o t r e l i a b ly  " c a l ib r a te  th e  o b serv er"  in  o rd er 
to  c o r re c t  f o r  them.

O ther astronom ers were l e s s  p e s s im is t ic ,  however, and 
they  argued t h a t  th e  v a r i a b i l i t y  of th e  p e rso n a leq u a tio n  
was n o t so la rg e  t h a t  c o r re c t io n  was e n t i r e ly  u s e le s s .  
W hile th e  com parisons of B e s s e l 's  o b se rv a tio n s  w ith  
th o se  of S tru v e  had v a rie d  w id e ly , th e  fo u r  comparisons 
made a f t e r  th e  d isco v e ry  of such d if fe re n c e s  (covering  
th e  p e rio d  1821 to  1834) a l l  showed th a t  B essel observed 
e a r l i e r  in  amounts v a ry in g  from 0. 770 to  1 . 021 seconds. 
W hile one could  n o t e x p e c t, in  using  th e  p e rso n a l 
e q u a tio n , to  a r r iv e  a t  a  com pletely  a c c u ra te  m easure
m ent, i t  could  be used to  reduce th e  e r r o r .
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Have you Read ? (D on 't you always?)
Two a r t i c l e s  s tru c k  me and I c a n 't  get them out 

o f  my mind so I ' l l  pass them on to  you. They both 
concern them selves w ith  th a t  m arvelous thermodynamic 
word ENTROPY.

The f i r s t  i s  in  SCIENCE Oct 31 st and i s  by an 
Economist from Roumania by th e  name o f Georgescou-Roegen 
(o r som ething- I 'v e  lo s t  my copy bu t not my image o f  th i s  
a r t i c l e ) . The Socioeconomic en tropy  i s  in c re a s in g  a t  
an alarm ing r a te  and perhaps th e  h ip p ie s  are  r i g h t .
Bring back th e  h o rse .

The second i s  in  SCIENTIFIC AMERICAN Dec. 75 p56.
I f  you accep t th a t  our p la n e t does no t occupy a p r iv 
ile g e d  p o s i t io n  in  th e  u n iv e rse  then  "m icroscopic in f o r 
m ation" i s  as unknowable as H e ise n b e rg 'su n c e r ta in ty  
p r in c ip le .  The u n iv e rse  i s  n o t running down. There i s  
more in fo rm atio n  to  be found- th e  p re se n t moment always 
co n ta in s  an elem ent o f genuine n o v e lty  and th e  fu tu re  i s  
never w holly p re d ic ta b le .  Not even th e  u lt im a te  computor- 
th e  u n iv e rse  i t s e l f - e v e r  co n ta in s  enough in fo rm atio n  to  
com pletely  sp e c ify  i t s  own fu tu re  s t a t e s .  Oh y e s , I
prom ised ENTROPY- H+I=Hmax =Imax where H i s  thermodynamic 
en tropy  and I i s  m acroscopic in fo rm atio n .

M urray Cunningham
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S p ry f ie ld , B3R 1C6

L. C oldw ell,
Avonport,
B0P 1B0 
10x50 B,6" Rl

D r. R.M. Cunningham 
6299 Payzant Ave.
Hfx.
4" Maksutov

G. Diamond,
Dept o f  Astronomy 
U. o f  Toronto

M.E. D oehler,
6271 Summit S t .
Hfx.

D r. D.L. DuPuy 
West Laurancetown 
Hfx. Co.

MiEdwards,
8 S u l l iv a n 's  H i l l  
Bedford 
8" C e l.

P .E . Edwards 
8 S u l l iv a n 's  H i l l  
Bedford 
6” Rl

C.S. F leck ,
105 John S t .
Moncton
E1C 2H3



W. G audet,
132 Albani S t .
Dieppe
E1A 1T7

J .S .  H a ll 6269 
6269 Cork S t 
Hfx B3L 1Y8

D. H ankinson, 
8 -1 -3 , HR I I  
SMU, Hfx

F . H arsan y i,
2542 Elm S t ,
Hfx.
3" Rr

G. Johnson , 
R olland Ave. 
Armdale
B3L 4J1

Mary King,
Comp 21 S i t e  15
Armdale
3 . 5" Ques

R. L arade , 
4- 3 - 4 , HR I I  
SMU, Hfx

L.H. L a rk in ,
6 H ighland View 
K e n tv il le  
B4N 1S7

J . LeBlanc 
196 Main S t .
Hfx, B3M 1B5

D r. E.D. L e v it ta n , 
336 Shediac Rd. 
L e w isv ille  
E1A 2S7

D. MacDonald, -   48
5797 C harles  S t .
Hfx, B3K 1K7

Dr. W.D. MacDonald,
81 P o rtled g e  Ave.
Moncton, E1C 5S6

G.H. Mason,
P le a s n a tv i l le  
B0R 1G0

* Dr. C.D. M aunsell 
23 Esson Rd.
Dartmouth

Dr. D.T. Mosher,
PO Box 69 
Louisbourg 
B0A 1M0
B, 2 .5 "  Rr

E .S . Myra,
37 Phoenix S t .
B ridgew ater,
B4V 2H6

C. P u r c e l l ,
c /o  Dept of Phys.
D al, Hfx 
8" Rl

Dr. P.H. Reynolds 
36 In v e rn e ss  Ave.
Hfx.

B. Sheppard,
1122 Tower Rd.
Hfx
8" Rl  (incom plete)

B. Thorne,
5866 Merkel S t .
Hfx.
10x50 B, 25mm Rr



• 49
D r. D.A. T in d a ll  
PO Box 240 
S t .  F.X . U niv.
A ntigonish  
B0H 1C0
7x50 B, 2 .5"R r and acc e ss  
to  5" & -10” C el.

P r o f .  T .P . W einer,
Dept o f P h y sic s  
UNB, F re d e r ic to n

E .T .F . Wennberg 
PO Box 373 
R othesay , E0G 2W0 

80 mm Rr

S. W illiam s,
Horton B lu ff  Rd. 
Avonport, B0H 1B0 
7x50 B, 60mm R r,
6” Rl  (incom plete)

R. W illiam son,
&155 M orningside D r. 
Hfx. B3L 2E5

F. G. Yeomans,
917 Wedgewood Av e .  E x t. 
R iverview , N.B.
60 mm Rr

D r. G.A. Welch, 
17 P la te a u  C r. 
Hfx.

T o ta l membership, in c lu d in g  l i f e  members which a re  d esig n a ted  
by an '* ' , was 47 a s  o f  20 Feb. T h is i s  up roughly  a th i r d  
from t h i s  tim e l a s t  y e a r . I f  your name i s  not on t h i s  l i s t  
th en  d o n 't  delay  renew ing your membership as  th e  Jo u rn a l 
w i l l  be delayed even more than  u su a l.

Equipment th a t  i s  known to  e x i s t  i s  l i s t e d  fo llow ing  the  
a d d re ss  o f  th e  owner. The code i s  a s  fo llow s:
Rl —r e f l e c t o r ,  Rr—r e f r a c t o r ,  C el—C e le s tro n , Q—Q uestar 
B—B io n o cu lars .
A d d itio n a l equipment owned by th e  u n iv e r s i t i e s  in c lu d e :
SMU- -  2 .5 "  & 4” R r, 3 .5 "  Q, 3"Maksutov, 6" & 16” R l.
D al— 3 .5 "  Q
Acadia— 6 3” R l. 2 .5 ” R r(?)
S t .  F .X -- 5" &10” C el 
M t. A.— 8”R1, 2 .5 "R r 
T an ta lo n  J r  High— 10 2 .5 "  Rr



OBSERVING REMINDERS -  50

Ma r  10-12 —Zeta Bootids m e teo rs .  Radiant  p o s i t io n  i s  
RA 14h 32m and Dec +12°. Not one of your 
major showers by any means, Moon i s  new on 8th  

Sat 20 Mar—-spring equinox a t  7 : 50 AST. Sun i s  92,579,482 
m iles  from E a r th ,  and a t  RA 0h and Dec 0° .

Sun 21 Ma r —O ccu lta t io n  of Neptune a t  06h AST. Neptune
a t  mag 7. 7 w i l l  reappear  f r om the dark  s id e  (W) 
w ith  the moon a t  3r d q u a r te r .

Wed 7 Ap —20 56 AST o c c u l t a t io n  of e  Gem by m ars. S ta r  
i s  mag 3. 2 ,  Mars i s  mag 1 . 3 and the  event w i l l  
occur when they  a re  w e l l  to  w est of m erid ian . 
Great chance t o  measure d i f f r a c t i o n  p a t te r n s  
w ith  a  's im p le '  photometer w ith  a c h a r t  re c o rd 
e r  on the o u tp u t ,  C h r is .

Ap 19-23 —L yrids ,  Radiant p o s i t io n  i s  RA 18h 04m, Dec
+33 .  Max i s  on 22nd a t  22h AST when about 15 
m e te o rs /h r  w i l l  be reco rded . V e lo c i ty  i s  
moderate a t  4 8km s-1. Moon—LQ

Tues 27 Ap —Mercur y  a t  g r e a t e s t  e a s te rn  e lo n g a t io n  i e ,  i t  
i s  t o  be seen i n  th e  west a f t e r  s u n s e t .  This 
i s  one of the  most favourab le  of the y e a r ,  the  
p la n e t  being 19° above h o r i z on a t  su n se t  and 
being  79 ,512 ,942 mi. from E arth . W ill be 
v i s i b l e  f o r  the fo llow ing  couple of weeks.

Thur 29 Ap—P a r t i a l  s o l a r  e c l i p s e .  We see th e  e v e n t  beg in
as the sun r i s e s  ( 5 :10 f o r  Hf x ) .  Mid e c l ip s e  

i s  5 :30AST and w i l l  l a s t  roughly 40 mi n .  W il l  
be annu lar  i n  NW A fr ica  i f  you happen a l ong .

Thur 5 May— n  A quarids, R adiant p o in t  RA 22h116m Dec - 2 ° . 
D ura tion  i s  3 o r 4  days to  ¼ max .  r a t e .  You 
can ex p ec t  to  see 20/ h r  of these  speed demons 
(64 kmsec - 1 ) .  Max i s  a t  0h on th e  5 th  and the  
f i r s t  q u a r te r  moon won’t  a f f e c t  your observa
t io n s  a f t e r  m id -n ig h t .  F a s t  motion of th e se  
meteors makes them more d i f f i c u l t  to  c a p tu re  
on f i lm  th an  the Ly r i d s ,  I f  you have a 28mm 
f / 2 .8  l e n s e or b e t t e r  you might be a b le  to  
g e t  a f a i n t  s t r e a k  or two. Aim your t r i - p o d  
mounted camera to  one s id e  of the  r a d ia n t  
p o in t  (few meteors appear a t  the r a d ia n t  p o in t )  
and leave  the  s h u t t e r  open 15 mi n . or lo n g e r . 
Make sure  no l i g h t s  a r e  nearby. 

a l l  1976— —Take ano ther gander a t  NGC 1976 or perhaps more 
f a m i l i a r  as M42 or even more f a m i l i a r - O r ion Neb .




