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Western Hemisphere). 
Now, you can go into the Sight 

Reduction Tables for Air Navigation 
for an assumed latitude and LHA, 
which is based on your estimated po-
sition, and read the expected height 
(Hc) and bearing (Zn) for the body 
you are going to shoot. You don’t 
have to be real close with your es-
timated position, but you need to 
start with an assumed point on the 
globe for this to work. That’s why 
dead reckoning is king for celestial 
navigation. I’d argue that it should be 
for all IFR pilots, but that’s another 
matter. 

The celestial shot is taken using 
an aircraft sextant that has a bubble 
level to establish the horizon. This 
is different from a marine sextant 
that uses the visible horizon. The 
scene through the sextant eyepiece 
has vertical and horizontal cross 
hairs. The bubble is kept centered by 
slightly tilting the sextant left and 
right and fore and aft. The body is 
kept centered by rotating the sextant 
so the vertical hair is on the body 
and by using your right thumb on 
an external knob to change the ob-
served height and keep the body on 
the horizontal hair. 

The sextant has a two-minute 
timer. When the time runs out, a 
shutter drops down and blocks the 
view of the body. By realigning in-
dices on the timer, you then read 
the average “observed height” (Ho) 
directly from the altitude counter.

The LOP is then plotted by calcu-
lating a distance from the assumed 
position. If the Ho is greater than the 
Hc, the distance in miles is plotted 
toward the body, in the direction of 
the Zn. If the Ho is less than Hc, the 
distance is plotted away from the 
body. Once you have that distance 
relative to your assumed position, 
you can draw a line perpendicular to 
the Zn on the chart. This is an LOP 
and your real position is somewhere 
on that line—assuming no errors. 

Slide-Rule Speed
When I was flying the North Atlan-
tic with the Air Force’s Military Air 
Transport Service (MATS) (today’s 

MAC) in the late ’50s and early ’60s, 
there were still large areas of these 
oceans that were without any elec-
tronic navigation aids. We naviga-
tors would pride ourselves in being 
able to shoot and plot a three-star 
fix in about 15 minutes. We would 
pre-compute the shots so the Hc and 
Zn for each would be listed on our 
shot form. 

For a three-star fix, you would 
have your shot times four minutes 
apart because the LHA would change 
an even one degree each four min-
utes (remember, the Earth rotates 15° 
per hour) and this “simplified” the 
computations.

Assuming a fix time of 0100Z, 
the first shot would be timed for 
0052Z and the second for 0056Z. 

Navigation by (natural) satellites  
If you really want to understand the finer points of  celestial navigation, you’ll need 
to look it up in a good book. But here it is in a nutshell. 

Starting with your estimated position, you pick out a visible star whose position 
directly over the earth at the current time is known. Then you measure its 
average altitude via an angle above the horizon-
tal (average because this system assumes both 
you and the star are moving relative to a fixed 
earth) and calculate the  correct azimuth to 
the star. This puts you on a line drawn as 
a segment on the map. (And probably 
not exactly where your dead reckoning 
guessed you were.)
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Now you’ll repeat the process with one or two  more stars 
or other celestial objects to draw some more lines. 

If you’re lucky, the three lines will converge on a single point 
on the chart—which is really a single point on the earth—and you 
can compare that with your estimated position before the star 
shot to calculate winds aloft, groundspeed and a new heading 
for the pilot to fly. 

If you’re not so lucky, the lines don’t match up so well 
and you’ve got some more figuring to do before the 
rest of the crew decides your value as a navigator isn’t 
worth the extra fuel required to haul your useless 
weight around as they search out the windshield 
for the west coast of Europe. 


