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THE STARS 
and How to Know Them

“W hat are  the s ta rs ?” and “How far aw ay are 
th e y ?” are questions asked by the m ost casual 
observers of the skies. The answ er is th a t the 
stars are suns, m ost of them  m illions of tim es as 
far aw ay as our sun. They are  a t such im m ense 
distances th a t although they are m oving around 
am ong them selves a t g reat speeds, yet no shift 
of th e ir  rela tiv e  positions w ith  respect to one 
another can be detected w ith  the naked  eye in a 
lifetim e and they are  therefore often referred  
to as the “fixed sta rs .” Hence the s ta rry  skies 
present the sam e p a tte rn  (e x cep t for the 
p lan ets) over long, long periods of tim e. This 
fact m akes it extrem ely  easy to becom e fam iliar 
w ith  the b rig h ter stars and sta r groups.

One of the stars is our sun and it looks large 
because it is, relatively  speaking, so v ery  close 
to us, being only 93 m illion m iles aw ay. The fact 
is th a t the sun is actually  one of the sm all stars, 
m ost stars being m uch greater in size and some 
of them  m illions of tim es as large.

The n earest know n star, o ther th an  our sun, 
is nam ed P roxim a C entauri. I t  is 280,000 tim es 
as far aw ay as the sun, or a t a distance of 26 
m illion tim es a m illion miles. T ravelling  a t a 
mile a m inute one w ould req u ire  180 years to 
journey  to our sun, b u t 48 million years to reach 
the nearest star! T he g reatest speed know n 
in the universe is th a t of light or of a radio 
w ave, w hich trav els a t the ra te  of eight tim es 
around the earth  in one second or eleven m illion 
miles in one m inute. A t this alm ost u n th in k ­



able speed a trip  to the sun w ould consume only 
eight m inutes, b ut the journey to the nearest 
sta r w ould tak e four years and four months! 
Thus we say th a t P roxim a is 4 1/3  lig h t-y ears 
away. M oreover, some stars are thousands of 
tim es as d istan t as Proxim a.

A ll the stars in our “G alaxy” or “U niverse” 
constitute an im m ense system  in the form  of a 
g iant ro tating  ferris-w heel, our sun being a sta r 
about tw o -th ird s of the w ay out from  the centre 
tow ard the rim . W hen, from  our earth ly  point 
of observation n ear the sun, we look out at our 
universe the stars appear m uch m ore num erous 
in the M ilky W ay  th an  in other parts  of the sky. 
The reason for this is th a t w e are then looking 
through the greater depth of stars in the d irec­
tion of the rim  of the w heel. I t  has been estim ­
ated th a t th ere  are enough stars in our G alaxy 
to provide 200 for each m an, w om an and child 
in the w orld today— and the population of the 
w orld is approxim ately  2,000 million! H ow ever, 
only about 5,000 stars are visible to the naked  
eye.

To u n d erstand  the m otion of the stars w e m ust 
rem em ber th a t our earth  rotates on its axis from  
w est to east and this causes the sky to appear to 
revolve around us from  east to w est each tw en ty - 
four hours. Since the e a rth ’s axis points very  
closely to Polaris (th e  N orth S tar or Pole S ta r ), 
this m otion of the stars is aro u n d  Polaris as 
centre. Hence, in our m iddle n o rth  latitudes, 
the stars n ear Polaris, for exam ple those in the 
Big D ipper, revolve each day in a counter-clock­
wise direction around the N orth S tar w ithout 
setting, as in the following figure. A ctually the 
tim e required  for one revolution is four m inutes 
less th an  tw en ty -fo u r hours (see bottom  of p. 8 ) .



NORTH   HORIZON

F our Positions of th e  D ipper

The Big D ipper (a b o v e ) is in position 
A a t 10 p.m. on Nov. 1st

and 10 a.m. on M ay 1st;
B a t 4 a.m. on Nov. 1st

and 4 p.m. on M ay 1st;
C at 10 a.m. on Nov. 1st

and 10 p.m. on M ay 1st;
D at 4 p.m. on Nov. 1st

and 4 a.m. on M ay 1st.

The N orth S tar m ay alw ays be found from  the 
“P o in ters” ( α and β ) of the Big D ipper. The 
point on the horizon directly  below  P olaris 
gives the observer his n o rth  direction; directly  
opposite this is south, e tc . M any lives have 
been saved by a know ledge of this m ethod of 
determ ining directions.

The N orth S tar rem ains in the sam e place in 
the sky as long as the observer does not change



his latitude. If the observer journeys north, 
Polaris rises higher and higher and w ould be 
directly overhead if view ed from  the N orth Pole 
of the E arth. Thus, for exam ple, a t W innipeg 
(la t. 50 ° ) the N orth  S tar is about seven degrees 
h igher th an  at London, O ntario (la t. 4 3 ° ). The 
height (in  degrees) of the N orth S tar above the 
horizon is alw ays equal to the la titu d e of the 
observer. This fact is fundam ental in n av ig a­
tion and surveying.

Stars th a t are a little  fa rth er from  the N orth  
S tar th an  the Big D ipper rise daily in the n o rth ­
east, pass high across the sky and set in the 
no rth -w est. Stars at a still g reater distance from  
P olaris rise in the east or south-east, ride across 
the sky at a low er height and set in the w est or 
south-w est. These m otions are sim ilar to those 
of the sun and the moon and m ay be verified in a 
few hours on any b rig h t evening. If the observ­
er faces south this east-to -w est m otion of the 
southern  sky is in the clockwise direction. S tars 
th a t are very  fa r  south never rise above the 
horizon for observers in C anada and the n o rth ern  
p art of the U nited States and are th erefore in ­
visible to us unless we trav el south. F or ex ­
am ple, to see the Southern  Cross we m ust be as 
far south as the southern  p a rt of Florida.

Again, because of the yearly  m otion of the 
earth  around the sun, th e  stars appear a little  
fa rth er w est at the sam e tim e on successive eve­
nings, or, w h at is the sam e thing, they appear 
at the sam e place a little  earlier (fo u r m in u tes) 
on each successive evening. Thus a t the end of a 
m onth they w ill come to the sam e position one 
hundred  and tw enty  m inutes or two hours e a r­
lier. This is the cause of the seasonal changes in 
the skies, as illu strated  on page 7 and also in the



figure below. In  this figure th e  point S is d irectly  
south on th e  horizon. H ence the observer w ith  
his back to the N orth  S tar is facing S, w ith  east 
on his left and w est on his right.

The b eautifu l constellation O rion is in position

A a t 6.30 p m . on Ja n . 1st
and 2.30 p.m. on M ar. 1st;

B a t 11.00 p m . on Ja n . 1st
and 7.00 p.m. on M ar. 1st;

C a t 3.30 p.m. on Ja n . 1st
and 11.30 p.m. on M ar. 1st.

Each s ta r-c h a rt in this book rep resen ts the 
s k y  at various tim es in the evening over a period 
of two months; and below  it appears the corres­
ponding key-m ap. The midpoint of the top of 
each map corresponds approximately to the point 
of the sky directly overhead; the bottom of the 
map represents the horizon. Note th a t for each 
date th ere  are two pairs of m aps, one p air  for 
facing south, and one p air for facing n orth . To 
use the G uide on any evening find th e  m ap w ith  
the n earest d ate  and a t the (s ta n d a rd ) tim e 
annexed, hold th e  “facing south” m ap or th e  
“fac in g -n o rth ” m ap up to th e  sky, and you w ill 
be able to identify  a t once som e of the b rig h ter 
stars. S tartin g  from  these it is an easy m atte r 
to find all the visible stars and constellations



(s ta r  gro u p s). W ith the aid of a pocket flash­
light w hich m ay be tu rn ed  on the m ap w hile 
held in position against the sky, the observer 
w ill “m ake frien d s” w ith  the stars in a v ery  few 
m inutes. C lusters and nebulae (m ark ed  “o” )  
req u ire  the help of field glass or telescope. The 
English nam es of the principal constellations are 
given <at the end of this book.

Sometimes, how ever, th ere  w ill be seen in the 
sky “sta rs” th a t are not recorded on the m aps. 
These are  in reality  not stars b u t planets, w hich, 
like the earth , revolve around the sun. So they 
move around the sky passing slowly am ong the 
stars. T hey (a n d  also the moon and su n ) a l­
w ays lie in a narro w  belt stretching  around the 
sky, called the Zodiac, w hich contains th e  fol­
low ing tw elve constellations: Aries, T aurus,
G emini, Cancer, Leo, Virgo, L ibra, Scorpio, 
S agittarius, C apricornus, A quarius, Pisces. These 
m ay be easily found on the south star-m ap s. 
The sun m oves in an  easterly  direction th rough 
one of these each m onth, being in  A ries in A pril, 
in T aurus in M ay, etc. The English nam es of 
these constellations and th e ir  order m ay be r e ­
m em bered readily  from  the follow ing rhyme:

The Ram, the Bull, the H eavenly Tw ins, 
A nd n ex t the C rab the Lion shines,
The V irgin and th e  Scales,
The Scorpion, A rcher and S ea-G oat,
The M an who doth the w ater tote 
A nd Fish w ith  g littering  tails.

Of the five planets visible to th e  naked  eye, 
M ercury is alw ays close to th e  sun, b u t w hen 
not too close to be lost in  his rays, m ay be seen 
som etim es in the w est in th e  evening im m ed­
iately afte r sunset, and som etim es in  th e  east in



the m orning ju st before sunrise. The other four 
—Venus, M ars, J u p ite r  and S atu rn —m ay be 
located roughly from  th e table on th e  follow ing 
page. A p lan et m ay m ove out of one constella­
tion into an adjoining one d u ring  the m onth in 
question, and if it be not w ith in  th e  constellation 
indicated, it w ill be n ea r enough to m ake id en ti­
fication easy.

It is very interesting  to follow the changing 
positions of the planets as they m ove through 
the stars of the Zodiac. On the average Venus 
passes across one constellation in about 1  
m onths and M ars in 2 m onths, w hile slow -m ov­
ing Ju p ite r  and S atu rn  req u ire  respectively 1½ 
year and 2½  years to do this.

I w ish to express h ere m y sincere appreciation 
of the perm ission to use th e  plates in  M cK ready’s 
“A Beginner's Star-Book"—a book w hich I 
m ost h eartily  recom m end to any observer.

This little  “S tar-G u id e” has been p rep ared  
m ainly for the use of the students in m y classes 
in astronom y, and if it helps them , and others 
into whose hands it m ay fall, to becom e fam iliar 
w ith the stars, and creates a desire to le arn  m ore 
about the w onders of the heavens, its purpose 
w ill have been achieved.

H. R . KINGSTON.

U niversity  of W estern O ntario, 
London, Canada,

Ju ly , 1947.
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A ndrom eda
A ntlia
A quarius
A quila
Aries
A uriga

Bootes

Cam elopardus
Cancer
Canes V enatici
Canis M ajor
Canis M inor
Capricornus
Cassiopeia
C entaurus
Cepheus
Cetus
Columba
Coma Berenices
Corona
Corvus
C rater
Cygnus

D elphinus
Draco

E ridanus

F ornax

G em ini

Hercules
H ydra

The C hained Lady
The A irpum p
The W ater B earer
The Eagle
The Ram
The C harioteer

The B ear D river

The G iraffe
The Crab
The H unting Dogs
The G reater Dog
The Lesser Dog
The Sea Goat
The Lady in the Chair
The C entaur
The K ing
The W hale
The Dove
B erenice’s H air
The Crow n
The Crow
The Cup
The Sw an

The Dolphin
The Dragon

The River Po

The F urnace

The Tw ins

The K neeling Hero
The W ater Snake



L acerta
Leo
Lepus
L ibra
L ynx
L yra

Monoceros

O phiuchus
Orion

Pegasus
Perseus
Pisces
Piscis A ustrinis 

(A u stra lis ) 
Puppis 
Pyxis

Sagitta 
Sagittarius 
Scorpius (S corpio ) 
Serpens 
Sextans

T aurus
T riangulum

U rsa M ajor 
U rsa M inor

Virgo
V ulpecula

T he Lizard 
The Lion 
The H are 
The Scales 
The Lynx 
T he H arp

The U nicorn

The S erpent B earer 
The G iant H u n ter

The W inged H orse 
T he Cham pion 
The Fish
T he S outhern  Fish

The S hip’s S tem  
T he Compass

T he A rrow  
The A rcher 
T he Scorpion 
The S erpent 
The S extant

T he Bull 
The T riangle

The G reater B ear 
The L esser B ear

T he V irgin 
The Fox








