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Update:

In Step 5, the Sight Reduction Tables have moved to:

http://tinyurl.com/2a3065

or

http://www.nga.mil/portal/site/maritime/?epi_menul teml D=bf8dba302f4fcc327b2a7fbd3

227a759& epi_menul D=35ad5b8aabcefalalf c133443927a759& epi_baseM enul D=e106a
3b5e50edcelfec24fd73927a759



Step-By-Step
Sextant Users Guide

By: Andrew Evans
Sailing “Foolish Muse”

I ntroduction

A few years ago, Santa gave me a beautiful new Davis Mark 3 Sextant. Over the winter | borrowed five books
and two videos from the public library, but was more confused than ever:
* Thechaptersdon’t follow alogical order and there was no summation.
* They don’t include any of the key data sheets or tell me where to find them. Their examples ook
different from what | could find.
* They assumethat | am on the deck of an aircraft carrier, rather than bucking the waves on my 30’
sailboat with the tiller under my knee.
« They add correction factors and decimal pointsto 1/10" of amile. | just wanted to find Hawaii!
* They expect levels of accuracy in measurement of speed and direction that are completely unrealistic on
anormal sailboat.

It took hours of painful concentration to get a good handle on Celestial Navigation. I’ve written this guide so
that you can skip the research and go right to practice. If Santabrings you a Davis Mark 3, you should be able
to find yourself before Christmas dinner!

About Me

| am an avid single-handed sailor, having completed many races in the 20-100 mile range and most recently the
2006 Singlehanded Transpac, a 2,160 mile race from San Francisco to Hawaii. | took 1% placein my division
and 2" place overall. My long-term goal is a singlehanded race around the world. | sail on the Olson 30
“Foolish Muse” out of the Royal VictoriaYacht Club, Canada. | can be reached at ABEvansO01@aol.com.

Notes

At the end of this guide you will find two copies of a Navigation Sheet. The learning sheet is marked with
guide numbersin Green.. | suggest that you print off several copies. I'll use the second sheet for my working
example. These are actual sightings from my own day on the water. My working example will be marked in
Italicsin this guide.

I’ ve made an assumption that you are using your sextant while standing just afew feet above sealevel, on a
boat or on the shore. If you are standing more than 15 feet above sealevel, you will have to make adjustments
to the “ correction factor” as described in Step 7.

It is possible to use your sextant to navigate with the Sun, Moon, Planets or Stars. | am going to concentrate on
the Sun, and I'll leave it up to you to learn about the Moon, Planets and Stars.

The data sheets at the back of this guide are small sections of much larger sheets. | have given all you will need
to navigate by the Sun only.



Step 1

Take a sextant shot of the sun and immediately note the exact time.

The manual that came with your sextant tells how to set it up and take areading. The important parts are these:

» Set the sextant to 0°. Then use the adjustment screws to ensure that the actual horizon is level with the
horizon in the mirror.

* Flip down the sun filters, then adjust the arm until the bottom of the sun in the mirror just touches the actual
horizon, as shown in Figure 1 (next page). To find this point, swing the bottom of the sextant back and forth
like a pendulum. Remember that the sun is always moving so you will be making tiny adjustments to catch
up.

This process will take some practice. It is extra challenging when the boat is rocking or the horizon has alayer

of mist.

Thetheory

By taking a sextant shot of the sun, you are finding the angle between the sun and the horizon. Thinking back to
high school trigonometry courses, recall that if you know an angle, then you can calculate the distance. In
Figure 2 (next page), imagine a very long pole sticking straight out of the ground to the sun. 1f you know Angle
X, then with alittle math you can figure out distance to the base of the pole- Y.

What you have determined is your distance from the base of the sun, but this could be anywhere on avery big
circle on the earth, as shown in Figure 3 (next page). In later lessons we will narrow down your position to an
exact point.

Understanding the time

The sun moves across the sky at 15 miles a minute or one mile every 4 seconds. So you must accurately note
the time that you have taken your sextant shot, at least within afew seconds. The method is simple: just lock
your sextant on the sun and immediately ook at your watch. Only after you have written down the time in
Space 2 should you look back at the sextant to read the angle. Write your sextant angle in Space4. Of course
you must make sure that your watch is correct in the first place. Y ou can compare it to the time on your GPS or
the Official US Time Clock on the Internet at http://nist.time.gov. (You don’t have to go through the process of
resetting your watch every time you leave the dock. Y ou might just remember something like “1 reset my watch
on thefirst day of the month, and it gains 2 seconds per day.” So, for example, on the 6™ day of the month you
would just add 12 seconds to your watch time.)

In the working example, local timeis 13:02: 15 and the sextant reading is53°14’.

We always work using a 24-hour clock, and time is aways listed using Coordinated Universal Time or
Greenwich Mean Time. Make sure you know the difference between your local time and GMT. Remember
that if you switch to Daylight Savings Time in the spring, your local time will be one hour earlier in GMT.

Y ou should write down the current hours of GMT in Space 5 and the minutes and seconds of GMT in Space 8.
In the working example, I’ ve got a GMT of 20:02:15.

If you have a GPS, you should write down your GPS position in Space 3.



Figure 1

Figure 2
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Figure 3
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Step 2

Use the Nautical Almanac to determine the position of the sun at your hour.

If we imagine along pole stretching up from the earth to the sun, we need to determine where is the base of this
pole. The base of the poleisits“Geographical Position” or GP. (Keep in mind that because the sun is moving
so quickly, its GP is moving just as quickly.) Thisissuch an important concept that every year the government
publishes a book about it. Thisbook will tell you exactly where the suniis, at every second of the day, every
day of the year. The book is called the “Nautical Almanac”. Y ou can purchase an entire Nautical Almanac
from the US or British Government, or on-line at www.paracay.com. But these days you don’t have to buy the
entire book, you can download the important parts on the Internet. I'd suggest you try ‘ The Online Nautical
Almanac” available at: http://www.tecepe.com.br/scripts/AlmanacPages SAPI.isa Just click on the “go get it”
button and you will have the exact position of the sun for the next three days. The first two pages refer to the
planets. The following pages refer to the sun, moon and stars. | have included a small section here:

/2 "The Online Nautical Almanac” - Microsoft Internet Explorer BIEIES
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On the screen image, | have circled the word “Sun” at the top of the page. Just below that are the initials
“GHA”. Thisstandsfor “Greenwich Hour Angle”. Thisisthe number of degrees West from Greenwich,
England. Thisis exactly the same as the degrees of longitude.

BUT: Thereisonetricky part about GHA. On amap, we travel westwards from 0° to 180°W, then go back
down from 180° to 0°E. We all know that 0° is at Greenwich, England, and 180° isin the Pacific Ocean. When
using a sextant, we don’t stop at 180°, we just keep going all the way to 360°, so thereisno W or E.

Back on the screen image, just to the right of GHA you will see“Dec”. Thisis short for “Declination”, and is
exactly the same as the degrees of latitude and will always be shown with N or S for North or South.



Remember: Declination can be either N or S, but GHA is always West, so we don’t even mention it.

Here are two examples:
Find the position of the sun on Sunday at 17 hours: The sun has a GHA of 74° 14.6’, and a Dec of 11°
55.1' N. So apole stretching up to the sun would have its base in the water just north of Santa Marta,
Columbia.

Now, find the position of the sun on Monday at 7 hours. The position is GHA 284° 16.8', Dec 11° 43.3’
N. Thesunisdirectly over Southern India. (Equal to 75° 43.2'E, 11° 43.3N. The math onthisis
simple: 360°- 284° 16.8'= 75° 43.2'E)

Looking back at the screen image again, you see that the numbers for GHA change very quickly, while the
numbers for Dec only change by alittle. Thisisbecause the sun is swinging around the earth very quickly from
east to west. But the sun moves very slowly from north to south from June to December and from south to
north from December to June.

Y ou write the GHA figure into Space 6 and the Dec figure into Space 7. Now look at the words “ Same” and
“Contrary” just beneath Space 7. Regardless of where you are in the world, in your Spring and Summer circle
“Same”, in your Autumn and Winter circle “Contrary”. I’'ll explain thisfurther in Step 5.

For our working example, the values for Sunday at 2000 are GHA 119°15.0’, and Dec N11°52.6". And
because thisis my summer, | circle” Same” .

Step 3

Use the Table of Increments and Corrections to determine the position of the sun at
your exact minute and second.

The screen image above gives you the position of the sun at every hour. What about the minutes and seconds
between the hours? To get these, you have to go to the Table of Increments and Corrections, often called the
“Yellow Pages’ from aNautical Almanac. | have included aversion of this at the back of this guide. Thistable
does not change from year to year. So keep your copy in good condition and it will last the rest of your life.

Turn to the back of this guide to see the Table of Increments and Corrections. Y ou start by finding the current
minute (of time) at the top of the column. There is one column for each minute from 0 —59. Once you have
found the correct minute, you follow down the |eft side for the correct second. Find where they intersect in the
middle of the table and write this number in Space 9.

For our working example, the value for 2 minutes, 15 secondsis0°33.8'.

Now you ssimply add the value for the hour to the value from the minutes and seconds.

In the working example, the total for the two becomes

20hr 119°15.0' Space 6
02min, 15sec 0° 33.8 Space9
Total GHA: 119°48.8 Space 10

This example brings up an important aspect of addition. Remember that when dealing with navigation, there
are 60 minutes in a degree and 360 degrees on the globe. So, for example,

0° 354 +0°43.7=1°19.1

250°+170°=60°



120°-170°=310°

Y ou see that we work in Degrees, Minutes and Tenths. We do not work with Degrees, Minutes and Seconds.
And of course do not get confused between the Degrees, Minutes and Tenths on a chart and the hours, minutes
and seconds on your watch.

Through this step we have worked only with the Greenwich Hour Angle, GHA. We have not worked with the
Declination. Thisis because the Declination changes very little over an hour, so we are not concerned with the
minutes and seconds.

Step 4

Determine your AP and calculate your LHA.

AP isyour “Assumed Position”. Let me make thisvery clear: your AP is NOT where you think you are
located at the moment. Your APisNOT the same as your dead reckoning position. Rather, your AP isan
imaginary location (somewhat close to you) that you simply grab out of the air to make the math easier for the
next step. (They should never have used the term “ Assumed Position”. It is misleading because the AP that
you choose might be 50 miles away from where you think you are!)

Y our AP will have both an “AP-Longitude” and an “ AP-Latitude”. First, we will work with the AP-Longitude.
Keep in mind that thisis always West of Greenwich, so it can be from 0° to 360°.

Y ou saw above that we had atotal GHA of 119° 48.8'. The Nautical Almanac is not able to work with this
level of detail. Your AP-Longitude will get rid of the Minutes and Tenths from your GHA. Later on we will
bring back the detail when we are plotting our position.

From my working example, | sail out of Victoria, on the West Coast of Canada. | do most of my sailing north of
48°N, and west of 123°W. In Step 3, we determined that the GHA was 119° 48.8'. From this | would set my
AP-Longitude as 123° 48.8". Y ou see that the minutes from my AP-Longitude are exactly the same asthe
minutes from the GHA, i.e. 48.8". Y ou must always do this.

In our working example, the math becomes:

GHA 119°48.8 (note: In cases where the GHA islessthan the AP, the math is
- AP_Longi tude 123°48.8 made easier if you add 360 to the GHA before attempting the

- LHA 356 ° subtraction.)

By subtracting your AP-Longitude from the GHA, you are left with afigure called the LHA. Because we have
eliminated the minutes in the calculation, the LHA is anice, round number: 356°.

LHA standsfor “Local Hour Angle”. Where the GHA measures the angle of the sun West from Greenwich,
England, the LHA measures the angle of the sun West of your Assumed Position. LHA is aways measured to
the West, even if the sunis East of you. For example, if the sun is 10° west of your AP, then the LHA will be
10°. But in our working example, you can see that our LHA is 356°, meaning that the sun is 4° East of my AP.

If the LHA in Space 12 is greater than 180, circle 3180 zn=z on the sheet. If the LHA islessthan 180, circle g180
zn=360-Z. In our working example the LHA of 356 is greater than 180, so circle >180 Zn=Z. (Notethat in
working example #2, the LHA is less than 180.)

As asecond part of this step, we find an AP-Latitude. For this we simply choose the nearest nice round latitude.
In our working example | have chosen 48°. Write this into Space 13.



Step 5

Use the LHA in the Sight Reduction Tables — Pub 229.

Y ou will often hear of the “Sight Reduction Tables for Marine Navigation” referred to by their number “229”.
Y ou can download them on the Internet at

http://164.214.12.145/pubs/pubs _j_srtm_list.html
Choose your cruising grounds from the list of latitudes on the first page, and only visit that section. In each
section you need only look at the Tables, parts 1-8. Look at the latitudes at the top of each table, and you may
find that you only need to download 4 of the sections, instead of all 8. | suggest that you print them off and put
them in abinder.

The pages applicable to the working example are included at the back of this guide.

On the top and bottom of each page you will see “Latitude Same Name as Declination” or “Latitude Contrary
Name as Declination”. Thisisastrange way of asking if the sun isin the same hemisphere asyou. If you are
in the Northern Hemisphere, from March 22 to September 21, the sun is also in the Northern Hemisphere so
you use the “Same Name” tables. From September 22 to March 21 you would use the “Contrary Name” tables.
Y ou see that the Contrary Name section isjust asmall portion of a page.

On the top corner and bottom corner of each page you will find a pair of numbers such as 110°, 250°. Y ou
should find the page that matches with the LHA that you determined in Step 4. In our working example, we are
looking for the page for 356 °. It is shown with the heading 4 ©, 356 °. | have included this page at the back of
this guide.

Now you move down the left column until you find just the whole degree portion of your Dec, from Step 2. In
our working example you are looking for 11°.

Now you move across the top row until you find the column for your AP latitude. In our working example this
is48°.

In the middle of the table you will find where these two intersect. At this point you will find three separate
numbers: Hc, D, and Z. Y ou should write them into Spaces 14, 15 and 16. The middle value “d” will have + or
—withit. You must circle thisin space 15.

In our working exampletheseareHc: 52° 50.9° d: +59.8 Z:1735°

Step 6

Make adjustments to Hc and Z

Hc in Space 14 stands for “Computed Height.” It really means; what would the sextant read if you took your
sighting at the Assumed Position, rather than at your actual position.

We need to make an adjustment to the figure in Space 14 to account for the minutes of Declination from Space
7. Theinformation isincluded in the table named: “ Correction to Tabulated Attitude for Minutes of
Declination”. I'll refer to this asthe “ Correction Table”, which | have included at the back of the guide.

We work with the Correction Table by using the Minutes from Space 7 and with the value of d from Space 15.
In these cases we need to round the numbers to eliminate decimal points. Y ou can see that the Correction
Tableis symmetrical, so it does not matter whether you use the top or the side for your values. You will arrive
at the same answer.



Turn to the Correction Table and go across the top for the minutes of Dec (in our working exampleit is 52.6’
rounded to 53), and down the side for thed (in our working example it is 59.8 rounded to 60) and where they
intercept is the value of minutes that you put in Space 17 and circle + or - in Space 17. (in our working example
thevalueis+53) In Space 17, you circle the same + or —that your circled in Space 15.

Then, depending on the + or -, add or subtract Space 17 to/from Space 14 and put the answer in Space 18. (in
our working example the total is53°44’) Thisisthefinal value for Hc. You should also write it into Space 22.

Znisthe“Azimuth'. It is the compass bearing (in True degrees, not Magnetic) from your Assumed Position to
the sun. Earlier you wrote the figure for Z into Space 16, and in Step 4 you circled either >180 Zn=Z or <180
Zn=360-Z. If you circled the former (which we did in the working example) then simply write the value of Z
from Space 16 into Space 19. If you circled the latter, then write 360 above the value in Space 16 and subtract.
Put the answer into Space 19. (See working example #2 for an example of this).

Step 7

Make adjustments to your sextant reading and determine Ho.

We know that the sextant reading from Step 1 has flaws and needs adjustments. Each of these adjustmentsis
very small. However in total they can change your location by perhaps 20 miles. The books spend 50 pages
describing each of the adjustmentsin detail.

Thisisthe step where | have taken significant liberty with the textbook approach. | have just condensed all the
adjustments down to a single number. Rather than leading you through the painful process of making each
incremental calculation, | am going to give you one number to put into Space20. That number is0° 8'. | have
found that the value 0° 8 works pretty well with my sextant on my boat. Later, we will work out a number to
use for your sextant on your boat. Put 0°8’ into Space 20.

Next add the value in Space 4 to the value in Space 20, and write the total into Space21. Thisisyour Ho, or
“Height Observed”. It isyour adjusted sextant reading.

In our working example, the math is:

Sextant: 53°14

Main: 0°8

Ho: 53924
Step 8

Determine the distance Towards or Away

Now, compare your Ho in Space 21 with your Hc in Space 22. If the Hcislarger,
circle Aw below Space 23. If the Ho islarger, circle [fw below Space 23.

In our working example, Hc of 53°44’ is greater than Ho of 53 °22’, so circle Aw.
Now, subtract whichever is smaller from whichever islarger, between your Ho and Hc. Write the answer in
Space 23. Assuming that everything has worked well up to now and that you chose an appropriate AP, this

figure will belessthan 60'.

In our working example, the math is:
Ho: 53°22

He: 53°44
Intp: T 22




* Tw standsfor “Towards’. It means that your actual position is Towards the sun from your Assumed
Position by the amount in Space 23.

* Aw standsfor “Away”. It means that your actual position is Away from the sun from your Assumed
Position by the amount in Space 23.
* Intp standsfor “Intercept”.

Step 9

Start Plotting!

| have attached a plotting sheet. First make one copy. At the top and bottom of the sheet you will see a group
of numbersfrom 0 to 65. Find your cruising waters latitude from this group (or interpolate where yours would
be), and draw a vertical line from the point on the top of the page to the same point on the bottom of the page,
on both the right and left sides of the circle.

For the working example, | am sailing in waters around 48 N. So | have drawn heavy vertical lines 48 °from
the left and right edges of the compass rose.

Because lines of longitude converge as you go north, thisis an actual representation of milesin your sailing
waters. The circle represents 1° north and south, and your lines represent 1° east and west. The even degreeis
the middle horizontal line, and 30’ isthe middle vertical line. You might also want to add more vertical lines,
breaking it down into 5’ intervals, as | have done on the working example.

Make several photocopies of your customized Plotting Sheet. We will use lots of them. (I make copies with the
Navigation Sheet on the front and the Plotting Sheet on the back.)

Keep in mind that 1 nautical mileisequal to 1' of latitude. So any time you want to measure miles on the
plotting sheet, just refer to the numbers on the left or right side.

Now, plot your Assumed Position, from Spaces 11 and 13. Thiswill be a spot somewhere on the middie
horizontal line. Mark this AP1.

In our working example, the AP1is48 N, 123°48.8. Y ou see that we are not able to get thislevel of detail on
the plotting sheet. Just do the best that you can.

Next, find your Zn (from Space 19) on the compass rose, and using paralel rulerstransfer this direction onto
your AP1 spot. Draw along line through APL. If the sun was south of you put acircle at the south end of the
line and mark it Znl. If the sun was north of you put a circle on the north end of the line and mark it Znl. This
circle represents the sun.

You can see the line and circle on the working example, shown as Zn1.

Using dividers, spread them to the distance of your Intercept, from Space 23. Just use the numbers on the right
or |eft sides of the plotting sheet.

If (asin our working example) you circled Aw in Space 23, transfer the dividersto your line, and starting from
your AP mark the end spot on the side away from the sun. If you circled Tw in Space 23, transfer the dividers
to your line, and starting from your AP mark the end spot on the side towards the sun.



Hold up asquare to your Zn line and at the spot you just marked, draw along line at 90° to your Zn line. Mark
thisnew line“LOP1”. Itisyour “Line of Position”. Y ou are located somewhere on thisline. If you think back
to Step 1, the LOPisjust avery small section of the big circle on the earth.

From our working example, | am showing a Distance Away of 22 nautical miles. The lineis marked as LOP1.

Y ou have done all you can do for now. Can you confirm that you are somewhere on LOP1? If you have a GPS
or aChart, you can easily do so.

Step 10

Find your exact location when stationary

So far we only know that you are somewhere on the LOP. How do you find your exact location? The answer is
simple. Just come back to the same location afew hours later and go through the entire process again. Use the
bottom half of the Navigation Sheet and plot the results on the same Plotting Sheet. Thistime, mark all of your
positions 2 instead of 1.

Y ou are located where LOP1 and LOP2 intersect. Try it and see.

| have marked it all out on the working example. You can see that LOP1 and LOP2 intersect at 48°25'N, 123°
17’W. Thisisonly 1 mile off of my GPSposition of 48°24’'N, 123°17'W. I'd say that 1 mileis a pretty
successful Sextant Shot.

Step 11

Find your exact location when moving

The process to find your location when moving is almost the same. Imagine that between sextant shots you
have been travelling in the direction 80° for 4 hours at 5 knots, for atotal of 20 nautical miles. Take your
second sextant reading and perform all the same plotting until you come up with LOP2,

Now, shift your original LOPL in the direction of 80° by 20 miles°. Call thisnew line LOPla (where“a’ stands
for advanced). Remember, move the entire LOP1 by 20 milesin the direction of travel. |.E. don't just shift it to
theright. You must shift it in the direction 80°.

Y our position iswhere LOPlaand LOP2 intersect. X marks the spot!

LOP1
LOP2

80°, 20 miles
LOP1 Position



Troubleshooting

If you are off your LOP, several errors could have occurred:

* Themost obviousisthat you read the numbers wrong in the Nautical Almanac or Sight Reduction Tables.
There are lots of tiny numbers on those pages. Thisis my most common point of error, especially on a
bouncy boat.

» The second reason is that you performed the math incorrectly. Did you add or subtract the Degrees and
Minutes correctly?

* Thethird reason isthat you took a bad reading with the sextant.

» Thefourth reason isthat you have the incorrect time. Make sure that you have an accurate watch, that you
read your watch immediately after taking your sextant reading and that you have converted to GMT
correctly. (I madethiserror just last week!)

» Thefinal reason isthat we used an incorrect Main adjustment in Space 20. We will work on this now.

Step 12

Setting your own Main adjustment

Y ou should not follow this instruction until you have done 20 or 30 sextant shots using the process shown
above.

The“Main” adjustment, Space 20, is made up of severa factors. The largest is because we make our readings
from the bottom of the sun, while the calculations are based on the center of the sun. Second is an adjustment
for height above sealevel, known as“dip”. You should stay within afew feet of your normal position above
sealevel. Find acomfortable place on your boat and use that spot every time you take a sextant shot. (Note
that if you are using your sextant on alake rather than the ocean, your height above sealevel will be significant,
so you will have alarger Main adjustment.) Third, in the early morning or late evening there is extra refraction,
so the sun will appear out of place. Fourthis error that isinadvertently built into the sextant itself. Finally we
have “index error”. We have aready attempted to eliminate this by adjusting the mirrorsin Step 1.

As| said before, rather than calculate all of these, | have just given you one number to work with: 0° 8. If you
have done numerous sextant shots using my figure, and if you find that you are consistently off by aregular
amount, then you should find your own Main adjustment. To do so:

Take a GPS to determine your exact position.

Go through the process on the L eft Side of the calculation sheet and determine Hc.

Plot your Zn line on the chart.

Plot your GPS position on the chart.

Draw aline at 90° to your Zn line that intersects the GPS position. Thiswill give your Intp, either Towards
or Away.

Add or Subtract your Intp from Hc. Y ou now have Ho.

Subtract your Sextant Reading from Ho, to get your Main adjustment.

. Go through this process several times until you are comfortable with a stable Main adjustment.

abrwdNPE

0o N

Step 13

Visit your library to borrow Jack London’s hilarious biography “Cruise of the Snark”. Hedidn't learn celestial
navigation until well off the coast on hisway to Hawaii. If he could hit such a small spot in the ocean a century
ago with no experience, it really can't be that hard, can it?



Naviiation Sheet

Date: Local Time:2 D.R.B

GMT GHA Dec. Sextant: 4

Hr B 6 7 Main: 20

Same Contrarv

ms 8 9 Ho: 21

Total GHA [0 el sl Hc: 22
AP Long 11 Intp: 28

>180 Zn=Z If Hc>HO then Aw. If Hc<Ho then Tw

LHA 2 <180 Zn=360Z
AP Lat 8
Hc d Z
14 5= 16
17t znd®
18

B R R b b e i e b o

Date:l Local Time:2 D.R.B

GMT GHA Dec. Sextant: 4

7 Main: 20

5 B
Same Contrarv
ms 8 9 Ho: 21
Total GHA 10 If GHA < AP Long Hc: 22

AP Long 11 Intp: 28
>180 Zn=Z If Hc>HO then Aw. If Hc<Ho then Tw

LHA . <180 Zn=360-Z
AP Lat .

Hr




2

Date: Auqust 21, 2005 Time 13:02:15 D.R. 48° 24'N, 123° 17'W
GMT GHA Dec. Sextant: 53° 14’
Hr 20 119° 15.0' N 11° 52.6 Main: 8
ontrarv
m/s 02:15 0° 33.8' Ho: 53° 22'
360
Total GHA 119"'@\ If GHA < AP Long Hc: 53° 44’
479° 48.8' \add360t0GHA
APLong 123° 48.8' Intp: —~22
If Hc>HO thefg Aw. }f Hc<Ho then Tw
LHA 356
AP Lat 48
Hc d Z
52° 50.9' @ 59.8 173.5
m 53.0 Zn 173
p
53° 44’
R R R R R R R R R R R R R R R R R R R R R Rl b R b R b b b b i b b b b b b b b b b b b b b b b b i
Date: Auqust 21, 2005 Time 15:48:01 D.R. 48° 24'N, 123° 17'W
GMT GHA Dec. Sextant: 41° 34'
Hr 22 149° 15.3' N 11° 50.9 Main: 8
ontrarv
m/s 48:07 12° 01.8' Ho: 41° 42
Total GHA 161° 17.1' ;fd t ong Hc: 41° 57
(0]
AP Long 123° 17.1° Intp: _ 15
If Hc>HOthev®f Hc<Ho then Tw
LHA 38
AP Lat 48
Hc d
41° 152" @50.1 126
@ 42 Zn 234

41° 57°
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L.H.A. ter th 180°
4°,356° L.H.A. LATITUDE SAME NAME AS DECLINATION N.tat {11 oo a0
45° 46° 47° 48° 49° 50° 51° 52°
Dec. Hc d z Hc d z Hc d ya Hc d z Hc d z Hc d z Hc d ya Hc d z Dec.

° o ' o o ' o o ' ° o ' ° o ' o o ' o o ' ° o ' ° o

44 51.6 +59.9 174.4 | 43 51.9 +599 174.4 | 42 52.2 +59.9 1745 | 41 52.5 +59.8 174.6 | 40 52.7 +59.9 174.7 | 39 53.0 +59.9 174.8 | 38 53.2 +59.9 174.9 | 37 53.5 +59.9 174.9
45 51.5 +59.8 174.3 | 44 51.8 +59.8 174.4 | 43 52.1 +59.8 174.4 | 42 52.3 +59.9 1745 | 41 52.6 +59.9 174.6 | 40 52.9 +59.9 174.7 | 39 53.1 +59.9 174.8 | 38 53.4 +59.9 174.9
46 51.3 +59.9 174.1 | 45 51.6 +59.9 174.3 | 44 51.9 +599 174.4 | 43 52.2 +59.9 174.5 | 42 52.5 +59.9 1745 | 41 52.8 +59.9 174.6 | 40 53.0 +59.9 174.7 | 39 53.3 +59.9 174.8
47 51.2 +59.8 174.0 | 46 51.5 +59.8 174.2 | 45 51.8 +59.9 174.3 | 44 52.1 +59.9 174.4 | 43 52.4 +599 1745 | 42 52.7 +598 174.5 | 41 52.9 +59.9 174.6 | 40 53.2 +59.9 174.7
48 51.0 +59.8 173.9 | 47 51.3 +59.9 174.0 | 46 51.7 +59.8 174.2 | 45 52.0 +59.8 174.3 | 44 52.3 +59.8 174.4 | 43 52.5 +59.9 1745 | 42 52.8 +59.9 174.6 | 41 53.1 +59.9 174.6
50.8 +59.9 173.8 | 48 51.2 +59.8 173.9 | 47 51.5 +59.9 174.1 | 46 51.8 +59.9 174.2 | 45 52.1 +59.9 174.3 | 44 52.4 +59.9 174.4 | 43 52.7 +59.9 174.5 | 42 53.0 +59.9 174.6
50 50.7 +59.8 173.7 | 49 51.0 +59.8 173.8 | 48 51.4 +59.8 173.9 | 47 51.7 +59.8 174.1 | 46 52.0 +59.9 174.2 | 45 52.3 +59.9 174.3 | 44 52.6 +59.9 174.4 | 43 52.9 +599 174.5
51 50.5 +59.8 173.6 | 50 50.8 +59.9 173.7 | 49 51.2 +59.8 173.8 | 48 51.5 +59.9 174.0 | 47 51.9 +50.8 174.1 | 46 52.2 +59.8 174.2 | 45 52.5 +59.9 174.3 | 44 52.8 +59.9 174.4
52 50.3 +59.8 173.4 | 51 50.7 +59.8 173.6 | 50 51.0 +59.9 173.7 | 49 51.4 +59.8 173.8 | 48 51.7 +59.9 174.0 | 47 52.0 +59.9 174.1 | 46 52.4 +59.8 174.2 | 45 52.7 +59.8 174.3
53 50.1 +59.8 173.3 | 52 50.5 +59.8 173.5 | 51 50.9 +59.8 173.6 | 50 51.2 +59.9 173.7 | 49 51.6 +59.8 173.9 | 48 51.9 +59.9 174.0 | 47 52.2 +59.9 174.1 | 46 52.5 +59.9 174.2
10 54 49.9 +59.7 173.2 | 53 50.3 +59.8 173.3 | 52 50.7 +59.8 173.5 | 51 51.1 +59.8 173.6 | 50 51.4 +59.9 173.8 | 49 51.8 +59.8 173.9 | 48 52.1 +59.9 174.0 | 47 52.4 +599 174.1 10
11 55 49.6 +59.8 173.0 | 54 50.1 +59.7 173.2 | 53 50.5 +59.8 173.3 | 52 50.9 +59.8 173.5 | 51 51.3 +59.8 173.6 | 50 51.6 +59.9 173.8 | 49 52.0 +59.8 173.9 | 48 52.3 +59.9 174.0 11
12 56 49.4 +59.7 172.8 | 55 49.8 +59.8 173.0 | 54 50.3 +59.8 173.2 | 53 50.7 +59.8 173.4 | 52 51.1 +59.8 173.5 | 51 51.5 +59.8 173.7 | 50 51.8 +59.9 173.8 | 49 52.2 +59.8 173.9 12
13 57 49.1 +598 172.7 | 56 49.6 +59.8 172.9 | 55 50.1 +59.7 173.0 | 54 50.5 +59.8 173.2 | 53 50.9 +59.8 173.4 | 52 51.3 +59.8 173.5 | 51 51.7 +59.8 173.7 | 50 52.0 +59.9 173.8 13
14 58 48.9 +59.7 172.5 | 57 49.4 +59.7 172.7 | 56 49.8 +59.8 172.9 | 55 50.3 +59.8 173.1 | 54 50.7 +59.8 173.2 | 53 51.1 +59.9 173.4 | 52 51.5 +59.9 173.6 | 51 51.9 +59.8 173.7 14
15 59 48.6 +59.7 172.3 | 58 49.1 +59.7 172.5 | 57 49.6 +59.8 172.7 | 56 50.1 +59.8 172.9 | 55 50.5 +59.8 173.1 | 54 51.0 +59.8 173.3 | 53 51.4 +59.8 173.4 | 52 51.7 +59.9 173.6 15
16 60 48.3 +59.7 172.1 | 59 48.8 +59.8 172.3 | 58 49.4 +59.7 172.6 | 57 49.9 +59.7 172.8 | 56 50.3 +59.8 173.0 | 55 50.8 +59.8 173.1 | 54 51.2 +59.8 173.3 | 53 51.6 +59.8 173.5 16
17 61 48.0 +59.6 171.9 | 60 48.6 +59.7 172.1 | 59 49.1 +59.7 172.4 | 58 49.6 +59.8 172.6 | 57 50.1 +59.8 172.8 | 56 50.6 +59.8 173.0 | 55 51.0 +59.8 173.2 | 54 51.4 +59.8 173.3 17
18 62 47.6 +59.7 171.7 | 61 48.3 +59.6 171.9 | 60 48.8 +59.7 172.2 | 59 49.4 +59.7 172.4 | 58 49.9 +59.7 172.6 | 57 50.4 +59.7 172.8 | 56 50.8 +59.8 173.0 | 55 51.2 +59.9 173.2 18
19 63 47.3 +59.6 171.4 | 62 47.9 +59.7 171.7 | 61 48,5 +59.7 172.0 | 60 49.1 +59.7 172.2 | 59 49.6 +59.8 172.5 | 58 50.1 +59.8 172.7 | 57 50.6 +59.8 172.9 | 56 51.1 +59.8 173.1 19
20 64 46.9 +596 171.2 | 63 47.6 +59.6 171.5 | 62 48.2 +59.7 171.8 | 61 48.8 +59.7 172.0 | 60 49.4 +509.7 172.3 | 59 49.9 +59.8 172.5 | 58 50.4 +59.8 172.7 | 57 50.9 +59.8 172.9 20
21 65 46.5 +595 170.9 | 64 47.2 +596 171.2 | 63 47.9 +596 171.5 | 62 48.5 +59.7 171.8 | 61 49.1 +59.7 172.1 | 60 49.7 +59.7 172.3 | 59 50.2 +59.7 172.6 | 58 50.7 +59.8 172.8 | 21
22 66 46.0 +59.5 170.6 | 65 46.8 +59.6 170.9 | 64 47.5 +59.6 171.3 | 63 48.2 +59.6 171.6 | 62 48.8 +59.7 171.9 | 61 49.4 +59.7 172.1 | 60 49.9 +59.8 172.4 | 59 50.5 +59.7 172.6 22
23 67 455 +59.5 170.2 | 66 46.4 +595 170.6 | 65 47.1 +59.6 171.0 | 64 47.8 +59.7 171.3 | 63 48.5 +59.7 171.6 | 62 49.1 +50.7 171.9 | 61 49.7 +59.7 172.2 | 60 50.2 +59.8 172.4 23
24 68 45.0 +59.4 169.9 | 67 459 +595 170.3 | 66 46.7 +59.6 170.7 | 65 47.5 +596 171.1 | 64 48.2 +596 171.4 | 63 48.8 +59.7 171.7 | 62 49.4 +59.7 172.0 | 61 50.0 +59.7 172.2 | 24
25 69 44.4 +59.4 169.5 | 68 454 +59.4 170.0 | 67 46.3 +59.5 170.4 | 66 47.1 +595 170.8 | 65 47.8 +59.6 171.1 | 64 48,5 +59.7 171.5 | 63 49.1 +59.7 171.8 | 62 49.7 +59.8 172.0 25
26 70 43.8 +59.3 169.0 | 69 44.8 +59.4 169.6 | 68 45.8 +59.4 170.0 | 67 46.6 +59.5 170.5 | 66 47.4 +59.6 170.8 | 65 48.2 +59.6 171.2 | 64 48.8 +59.7 171.5 | 63 49.5 +59.7 171.8 26
27 71 43.1 +592 168.6 | 70 44.2 +59.3 169.1 | 69 45.2 +59.4 169.7 | 68 46.1 +595 170.1 | 67 47.0 +595 170.5 | 66 47.8 +59.6 170.9 | 65 48.5 +59.6 171.3 | 64 49.2 +596 171.6 | 27
28 72 42.3 +59.1 168.0 | 71 43.5 +59.2 168.7 | 70 44.6 +59.4 169.2 | 69 45.6 +59.4 169.7 | 68 46.5 +59.5 170.2 | 67 47.4 +59.5 170.6 | 66 48.1 +59.6 171.0 | 65 48.8 +59.7 171.4 28
29 73 414 +59.0 167.5 | 72 42.7 +59.2 168.2 | 71 44.0 +59.2 168.8 | 70 45.0 +59.4 169.3 | 69 46.0 +59.5 169.8 | 68 46.9 +59.5 170.3 | 67 47.7 +59.6 170.7 | 66 48.5 +59.6 171.1 29
30 74 40.4 +589 166.8 | 73 41.9 +59.0 167.6 | 72 43.2 +59.2 168.3 | 71 44.4 +59.3 168.9 | 70 455 +50.4 169.4 | 69 46.4 +59.5 169.9 | 68 47.3 +59.6 170.4 | 67 48.1 +59.6 170.8 30
31 75 39.3 +58.7 166.0 | 74 40.9 +58.9 166.9 | 73 42.4 +59.1 167.7 | 72 43.7 +59.2 168.4 | 71 44.9 +59.3 169.0 | 70 45.9 +59.4 169.5 | 69 46.9 +59.5 170.0 | 68 47.7 +59.6 170.5 31
32 76 38.0 +585 165.2 | 75 39.8 +58.8 166.2 | 74 41.5 +58.9 167.1 | 73 42.9 +59.1 167.8 | 72 44.2 +59.2 168.5 | 71 45.3 +59.4 169.1 | 70 46.4 +59.4 169.7 | 69 47.3 +59.5 170.1 32
33 77 36.5 +582 164.2 | 76 38.6 +586 165.3 | 75 40.4 +58.8 166.3 | 74 42.0 +59.0 167.2 | 73 43.4 +592 168.0 | 72 44.7 +59.2 168.6 | 71 45.8 +59.4 169.2 | 70 46.8 +595 169.8 | 33
34 78 34.7 +58.0 163.0 | 77 37.2 +583 164.4 | 76 39.2 +58.6 165.5 | 75 41.0 +58.9 166.5 | 74 42.6 +59.0 167.3 | 73 43.9 +59.2 168.1 | 72 45.2 +59.3 168.8 | 71 46.3 +59.4 169.3 34
35 79 32.7 +575 161.6 | 78 35.5 +580 163.2 | 77 37.8 +58.4 164.5 | 76 39.9 +586 165.7 | 75 41.6 +589 166.6 | 74 43.1 +59.1 167.5 | 73 44.5 +59.2 168.2 | 72 45.7 +593 168.9 | 35
36 80 30.2 +56.9 160.0 | 79 33.5 +57.6 161.9 | 78 36.2 +58.1 163.4 | 77 38.5 +584 164.7 | 76 40.5 +58.7 165.8 | 75 42.2 +58.9 166.8 | 74 43.7 +59.1 167.6 | 73 45.0 +59.2 168.4 36
37 81 27.1 +56.2 158.0 | 80 31.1 +57.0 160.2 | 79 34.3 +57.7 162.1 | 78 36.9 +58.2 163.6 | 77 39.2 +585 164.9 | 76 41.1 +58.8 166.0 | 75 42.8 +58.9 167.0 | 74 44.2 +59.2 167.8 37
38 82 23.3 +55.1 155.5 | 81 28.1 +56.3 158.3 | 80 32.0 +57.1 160.5 | 79 35.1 +57.7 162.3 | 78 37.7 +58.2 163.8 | 77 39.9 +585 165.1 | 76 41.7 +589 166.2 | 75 43.4 +59.0 167.1 38
39 83 18.4 +534+152.3 | 82 24.4 +552 155.8 | 81 29.1 +56.4 158.5 | 80 32.8 +57.3 160.7 | 79 35.9 +57.8 162.5 | 78 38.4 +58.3 164.0 | 77 40.6 +58.6 165.3 | 76 42.4 +588 166.4 | 39
40 84 11.8 +50.9+148.1 | 83 19.6 +53.7°152.6 | 82 25.5 +554 156.1 | 81 30.1 +56.5 158.8 | 80 33.7 +57.4 161.0 | 79 36.7 +57.9 162.8 | 78 39.2 +583 164.2 | 77 41.2 +58.7 165.5 40
41 85 02.7 +46.9+142.4 | 84 13.3 +51.1+148.5| 83 20.9 +53.8 153.0 | 82 26.6 +555 156.4 | 81 31.1 +56.6 159.1 | 80 34.6 +57.5 161.2 | 79 37.5 +58.0 163.0 | 78 39.9 +58.4 164.5 41
42 85 49.6 +40.2+134.6 | 85 04.4 +47.3142.9 | 84 14.7 +51.5+148.9 | 83 22.1 +54.1 153.3 | 82 27.7 +557 156.7 | 81 32.1 +56.7 159.4 | 80 35.5 +57.6 161.5 | 79 38.3 +581 163.2 | 42
43 86 29.8 +288123.4 | 85 51.7 +405135.0 | 85 06.2 +47.5°143.3 | 84 16.2 +51.7°149.3 | 83 23.4 +54.2 153.7 | 82 28.8 +55.9 157.1 | 81 33.1 +56.9 159.7 | 80 36.4 +57.6 161.8 43
44 86 58.6 +11.7+107.9 | 86 32.2 +29.2°123.8 | 85 53.7 +40.9+135.5 | 85 07.9 +47.8+143.8 | 84 17.6 +52.0149.7 | 83 24.7 +54.4 154.1 | 82 30.0 +56.0 157.4 | 81 34.0 +57.1 160.0 44
45 87 10.3 -89+ 88.6 | 87 01.4 +11.9°108.2 | 86 34.6 +29.7+124.3 | 85 55.7 +41.4+136.0 | 85 09.6 +482°144.2 | 84 19.1 +522+150.1 | 83 26.0 +54.6 154.5 | 82 31.1 +56.1 157.7 | 45
46 87 01.4 -26.8+ 69.0 | 87 13.3 -9.0° 88.6 | 87 04.3 +120+108.5| 86 37.1 +30.0°124.8 | 85 57.8 +41.8°136.5 | 85 11.3 +48.6°144.7 | 84 20.6 +525+150.6 | 83 27.2 +54.9 154.8 46
a7 86 34.6 —-389¢ 52.8 | 87 04.3 -27.2+ 68.6 | 87 16.3 -9.2« 885 | 87 07.1 +123108.8 | 86 39.6 +30.5°125.3 | 85 59.9 +422+137.0 | 85 13.1 +489+145.2 | 84 22.1 +527151.0 | 47
48 85 55.7 -46.1+ 41.1 | 86 37.1 -39.3 52.3 | 87 07.1 -275+ 68.2 | 87 19.4 -93+ 885 | 87 10.1 +125°109.2 | 86 42.1 +30.9125.8 | 86 02.0 +426+137.6 | 85 14.8 +49.3°145.7 48
49 85 09.6 -505+ 32.8 | 85 57.8 -46.5+ 40.6 | 86 39.6 -39.7+ 51.8 | 87 10.1 -28.0¢ 67.8 | 87 226 -96+ 88.5| 87 13.0 +127+109.5 | 86 44.6 +31.4+126.3 | 86 04.1 +43.0°138.1 | 49
50 84 19.1 -531+ 26.9 | 85 11.3 -50.7+ 32.3 | 85 59.9 -46.8+ 40.0 | 86 42.1 -40.1+ 51.2 | 87 13.0 -284+ 67.4 | 87 257 -9.7+ 885 | 87 16.0 +13.0+109.9 | 86 47.1 +31.9¢126.9 | 50
51 83 26.0 -54.9 22.6 | 84 20.6 -534°+ 26.4 | 85 13.1 -51.0° 31.8 | 86 02.0 -47.2+ 39.4 | 86 44.6 -405+ 50.6 | 87 16.0 -28.9« 67.0 | 87 29.0 -100°+ 88.4 | 87 19.0 +13.3°110.3 51
52 82 31.1 -56.1 19.3 | 83 27.2 -550 22.1 | 84 22.1 -536+ 259 | 85 14.8 -51.3* 31.2 | 86 04.1 -47.6+ 38.8 | 86 47.1 —41.0 50.0 | 87 19.0 -29.3+ 66.6 | 87 32.3 -10.2+ 88.4 | 52
53 81 35.0 -56.8 16.7 | 82 32.2 -56.2 18.9 | 83 285 -552 21.7 | 84 235 -53.7« 254 | 85 16.5 -51.5* 30.6 | 86 06.1 —47.8+ 38.1 | 86 49.7 —41.5+ 49.4 | 87 22.1 -29.8+ 66.1 | 53
54 80 38.2 -575 14.6 | 81 36.0 -56.9 16.3 | 82 33.3 -56.3 18.4 | 83 29.8 -554 21.2 | 84 25.0 -54.0+ 24.9 | 85 18.3 -51.9¢ 30.1 | 86 08.2 -482+ 37.5 | 86 52.3 -420+ 48.7 54
55 79 40.7 -s7.8 129 | 80 39.1 -576 14.3 | 81 37.0 -570 159 | 82 344 -s564 18.0 | 83 31.0 -555 20.8 | 84 26.4 -541 24.4 | 85 20.0 -521+ 29.5 | 86 10.3 -486+ 36.8 55
56 78 429 -583 115 | 79 415 -579 12.6 | 80 40.0 -57.7 13.9 | 81 38.0 -572 155 | 82 355 -565 17.6 | 83 32.3 -557 20.3 | 84 279 -544 239 | 85 21.7 -524+ 288 | 56
57 77 446 -584 10.3 | 78 43.6 -583 11.2 | 79 42.3 -580 12.3 | 80 40.8 -57.7 13.6 | 81 39.0 -57.3 15.2 | 82 36.6 -56.7 17.2 | 83 33.5 -558 19.8 | 84 29.3 -546 23.3 57
58 76 46.2 -58.7 9.3 | 77 453 -585 10.0 | 78 44.3 -583 10.9 | 79 43.1 -s81 12.0 | 80 41.7 -578 13.2 | 81 39.9 -57.3 14.8 | 82 37.7 -56.8 16.7 | 83 34.7 -56.0 19.3 58
59 75 475 -589 84| 76 468 -587 9.0 | 77 46.0 -586 9.8 | 78 45.0 -584 10.6 | 79 439 -581 11.6 | 80 42.6 -579 129 | 81 409 -575 14.4 | 82 38.7 -569 16.3 59
60 74 486 -590 7.6 |75 48.1 -589 8.2 |76 474 -588 8.8 | 77 46.6 -586 9.5 | 78 458 -585 10.3 | 79 44.7 -582 11.3 | 80 43.4 -579 125 | 81 41.8 -576 14.0 60
61 73 49.6 -591 7.0 | 74 492 -591 7.4 |75 486 -589 7.9 | 76 48.0 -588 85 | 77 47.3 -587 9.2 | 78 46.5 -586 10.0 | 79 455 -583 11.0 | 80 44.2 -580 12.1 61
62 72 50.5 -59.2 6.4 | 73 50.1 -591 6.8 | 74 49.7 -501 7.2 | 75 49.2 -500 7.7 | 76 486 -588 83 | 77 479 -587 89 | 78 47.2 -586 9.7 | 79 46.2 -584 10.6 62
63 71 51.3 -592 5.8 | 72 51.0 -592 6.2 | 73 50.6 -59.1 6.5 | 74 50.2 -591 7.0 | 75 49.8 -591 7.4 | 76 49.2 -589 8.0 | 77 48.6 -588 8.6 | 78 47.8 -586 9.4 63
64 70 52.1 -59.4 54| 71518 -593 5.6 | 72 51.5 -593 6.0 | 73 51.1 -592 6.3 | 74 50.7 -59.1 6.7 | 75 50.3 -590 7.2 | 76 49.8 -59.0 7.7 | 77 49.2 -588 8.3 | 64
65 69 52.7 -594 49| 70 525 -594 5.2 | 71 522 -593 54| 72519 -593 57 |73 516 -592 6.1| 74 513 -592 6.5 75508 -590 6.9 |76 504 -590 7.4 | 65
66 68 53.3 -595 45|69 53.1 -594 4.7 | 70 529 -594 50 | 71 52.6 -59.3 5.2 | 72 524 -593 55| 73 521 -593 59| 74 51.8 -50.2 6.2 | 75 51.4 -592 6.7 66
67 67 53.8 -595 4.2 | 68 53.7 -595 4.3 | 69 535 -595 45|70 53.3 -594 48 |71 53.1 -594 5.0 | 72 52.8 -593 5.3 | 73 52.6 -593 56 | 74 52.2 -592 6.0 | 67
68 66 54.3 -505 3.8 | 67 54.2 -5905 4.0 | 68 54.0 -595 4.2 | 69 539 -595 4.4 |70 537 -594 46| 71 535 -594 48| 72533 -594 51 |73530-53 54 68
69 65 54.8 -5906 3.5 | 66 54.7 -596 3.7 | 67 545 -595 3.8 | 68 54.4 -505 4.0 | 69 54.3 -595 4.2 | 70 54.1 -595 4.4 | 71 53.9 -504 4.6 | 72 53.7 -59.4 4.9 69
70 64 55.2 -596 3.2 | 65 55.1 -596 3.4 | 66 55.0 -596 3.5 | 67 54.9 -506 3.6 | 68 54.8 -596 3.8 | 69 54.6 -595 4.0 | 70 545 -595 4.2 | 71 543 -594 4.4 70
71 63 55.6 -596 3.0 | 64 555 -5906 3.1 | 65 554 -506 3.2 | 66 55.3 -596 3.3 |67 552 -595 35|68 55.1 -595 3.6 | 69 55.0 -595 3.8 | 70 54.9 -595 4.0 71
72 62 56.0 -59.7 2.7 | 63 559 -596 2.8 | 64 558 -596 2.9 | 65 55.7 -596 3.0 | 66 55.7 -596 3.2 | 67 55.6 -596 3.3 | 68 55.5 -5906 3.4 | 69 55.4 -596 3.6 72
73 61 56.3 -59.7 25| 62 56.3 -59.7 2.6 | 63 56.2 -59.7 2.7 | 64 56.1 -596 2.8 | 65 56.1 -59.7 2.9 | 66 56.0 -596 3.0 | 67 55.9 -596 3.1 | 68 55.8 -59.6 3.3 | 73
74 60 56.6 -59.7 2.3 | 61 56.6 -59.7 2.3 | 62 56.5 -596 2.4 | 63 56.5 -597 25|64 56.4 -596 2.6 | 65 56.4 -59.7 2.7 | 66 56.3 -596 2.8 | 67 56.2 -596 2.9 74
75 59 56.9 -59.7 21|60 56.9 -50.7 21|61 56.9 -59.7 2.2 |62 56.8 -59.7 2.3 |63 56.8 -59.7 24|64 56.7 -597 2.4 |65 56.7 -59.7 25|66 56.6 -59.7 2.6 75
76 58 57.2 -59.7 19|59 57.2 -59.7 1.9 | 60 57.2 -598 2.0 | 61 57.1 -59.7 2.1 |62 57.1 -59.7 21|63 57.0 -597 2.2 |64 570 -597 2365569 -596 24| 76
7 57 57.5 -598 1.7 | 58 57.5 -598 1.7 | 59 57.4 -507 1.8 | 60 57.4 -597 1.9 |61 574 -598 19| 62 57.3 -597 2.0 |63 573 -59.7 2.0 | 64 57.3 -50.7 2.1 77
78 56 57.7 -s9.7 15 | 57 57.7 -59.7 1.6 | 58 57.7 -598 1.6 | 59 57.7 -598 1.7 | 60 57.6 -59.7 1.7 | 61 57.6 -59.7 1.8 | 62 57.6 -50.7 1.8 | 63 57.6 -598 1.9 78
79 55 58.0 -59.8 1.4 | 56 58.0 -598 1.4 | 57 579 -597 1.4 |58 57.9 -59.7 1.5 |59 579 -598 15| 60 579 -598 1.6 | 61 57.9 -598 1.6 | 62 57.8 -59.7 1.7 79
80 54 58.2 -598 1.2 | 55 58.2 -598 1.2 | 56 58.2 -598 1.3 | 57 58.2 -598 1.3 | 58 58.1 -59.7 1.3 | 59 58.1 -597 1.4 | 60 581 -59.7 1.4 |61 581 -598 15| 80
81 53 584 -508 1.1 | 54 584 -598 1.1 |55 584 -598 1.1 |56 584 -508 1.1 |57 584 -598 1.2 |58 584 -598 1.2 |59 584 -508 1.2 | 60 583 -59.7 1.3 81
82 52 58.6 -59.8 0.9 | 53 58.6 -598 0.9 | 54 58.6 -598 1.0 | 55 58.6 -59.8 1.0 | 56 58.6 -598 1.0 | 57 58.6 -598 1.0 | 58 58.6 -59.8 1.1 | 59 58.6 -598 1.1 82
83 51 58.8 -598 0.8 | 52 58.8 -598 0.8 | 53 58.8 -598 0.8 | 54 58.8 -598 0.8 | 55 588 -598 0.9 | 56 58.8 -598 0.9 | 57 58.8 -598 0.9 | 58 58.8 -59.8 0.9 83
84 50 59.0 -59.8 0.7 | 51 59.0 -59.8 0.7 | 52 59.0 -59.8 0.7 | 53 59.0 -59.8 0.7 | 54 59.0 -59.8 0.7 | 55 59.0 -598 0.7 | 56 59.0 -59.8 0.8 | 57 59.0 -598 0.8 84
85 49 59.2 -598 0.5 | 50 59.2 -598 0.6 | 51 59.2 -598 0.6 | 52 59.2 -598 0.6 | 53 59.2 -598 0.6 | 54 59.2 -598 0.6 | 55 59.2 -59.8 0.6 | 56 59.2 -59.8 0.6 85
86 48 59.4 -599 0.4 | 49 594 -599 0.4 | 50 59.4 -599 0.4 |51 59.4 -599 05 |52 594 -509 05|53 594 -509 05|54 594 -509 0555594 -509 05 86
87 47 595 -598 0.3 | 48 59.5 -598 0.3 | 49 59.5 -598 0.3 | 50 59.5 -598 0.3 | 51 59.5 -598 0.3 | 52 59.5 -598 0.3 | 53 59.5 -598 0.4 | 54 59.5 -508 0.4 87
88 46 59.7 -598 0.2 | 47 59.7 -598 0.2 | 48 59.7 -598 0.2 | 49 59.7 -598 0.2 | 50 59.7 -59.8 0.2 | 51 59.7 -59.8 0.2 | 52 59.7 -598 0.2 | 583 59.7 -598 0.2 88
89 45 599 -599 0.1 | 46 59.9 -599 0.1 | 47 59.9 -599 0.1 | 48 59.9 -599 0.1 [ 49 59.9 -509 0.1 |50 59.9 -59.9 0.1 |51 59.9 -599 0.1 |52 599 -509 0.1 89

90 45 00.0 -599 0.0 | 46 00.0 -59.9 0.0 | 47 00.0 -59.9 0.0 | 48 00.0 -59.9 0.0 | 49 00.0 -59.9 0.0 | 50 00.0 -59.9 0.0 | 51 00.0 -59.9 0.0 | 52 00.0 -59.9 0.0 | 90
45° 46° 47° 48° 49° 50° 51° 52°
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4°,356° L.H.A. LATITUDE SAME NAME AS DECLINATION



LATITUDE CONTRARY

NAME TO DECLINATION

L.H.A. 4°, 356°

I HA lecs than 180°

7n=180°+7

45° 46° 47° 48° 49° 50° 51° 52°
Dec. Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Dec.
0 44 51.6 -59.8 174.4 | 43 51.9 -59.8 174.4 | 42 52.2 -59.9 1745 | 41 52.5 -59.9 174.6 | 40 52.7 -59.9 174.7 | 39 53.0 -59.9 174.8 | 38 53.2 -59.9 174.9 | 37 53.5 -60.0 174.9 0
1 43 51.8 -59.9 174.4 | 42 52.1 -59.9 174.5 | 41 52.3 -59.9 174.6 | 40 52.6 -59.9 174.7 | 39 52.8 -59.9 174.8 | 38 53.1 -59.9 174.9 | 37 53.3 -59.9 174.9 | 36 53.5 -59.9 175.0 1
2 42 51.9 -59.8 1745 | 41 52.2 -59.9 174.6 | 40 52.4 -59.8 174.7 | 39 52.7 -59.9 174.8 | 38 52.9 -59.9 174.9 | 37 53.2 -59.9 174.9 | 36 53.4 -59.9 175.0 | 35 53.6 -59.9 175.1 2
3 41 52.1 -59.9 174.6 | 40 52.3 -59.9 174.7 | 39 52.6 -59.9 174.8 | 38 52.8 -59.9 174.9 | 37 53.0 -59.9 174.9 | 36 53.3 -59.9 175.0 | 35 53.5 -59.9 175.1 | 34 53.7 -59.9 175.1 3
4 40 52.2 -59.9 174.7 | 39 52.4 -59.9 174.8 | 38 52.7 -59.9 174.9 | 37 52.9 -59.9 174.9 | 36 53.1 -59.9 175.0 | 35 53.4 -59.9 175.1 | 34 53.6 -59.9 175.1 | 33 53.8 -59.9 175.2 4
5 39 52.3 -59.9 174.8 | 38 52.5 -59.8 174.9 | 37 52.8 -59.9 174.9 | 36 53.0 -59.9 175.0 | 35 53.2 -59.9 175.1 | 34 53.5 -60.0 175.1 | 33 53.7 -59.9 175.2 | 32 53.9 -59.9 175.3 5
6 38 52.4 -59.9 174.9 | 37 52.7 -59.9 175.0 | 36 52.9 -59.9 175.0 | 35 53.1 -59.9 175.1 | 34 53.3 -59.9 175.1 | 33 53.5 -59.9 175.2 | 32 53.8 -60.0 175.3 | 31 54.0 -60.0 175.3 6
7 37 52.5 -59.8 175.0 | 36 52.8 -59.9 175.0 | 35 53.0 -59.9 175.1 | 34 53.2 -59.9 175.2 | 33 53.4 -59.9 175.2 | 32 53.6 -59.9 175.3 | 31 53.8 -59.9 175.3 | 30 54.0 -59.9 175.4 7
8 36 52.7 -59.9 175.0 | 35 52.9 -59.9 175.1 | 34 53.1 -59.9 175.2 | 33 53.3 -59.9 175.2 | 32 53.5 -59.9 175.3 | 31 53.7 -59.9 175.3 | 30 53.9 -59.9 175.4 | 29 54.1 -59.9 175.4 8
9 35 52.8 -59.9 175.1 | 34 53.0 -59.9 175.2 | 33 53.2 -59.9 175.2 | 32 53.4 -59.9 175.3 | 31 53.6 -59.9 175.3 | 30 53.8 -59.9 175.4 | 29 54.0 -59.9 175.4 | 28 54.2 -59.9 175.5 9
10 34 529 -599 175.2 | 33 53.1 -59.9 175.3 | 32 53.3 -59.9 175.3 | 31 53.5 -59.9 175.4 | 30 53.7 -59.9 175.4 | 29 53.9 -59.9 175.5 | 28 54.1 -60.0 175.5 | 27 54.3 -60.0 175.5 10
11 33 53.0 -59.9 175.3 | 32 53.2 -59.9 175.3 | 31 53.4 -59.9 175.4 | 30 53.6 -59.9 175.4 | 29 53.8 -59.9 175.5 | 28 54.0 -60.0 175.5 | 27 54.1 -59.9 175.6 | 26 54.3 -59.9 175.6 11
12 32 53.1 -59.9 175.3 | 31 53.3 -59.9 175.4 | 30 53.5 -59.9 175.4 | 29 53.7 -59.9 175.5 | 28 53.9 -60.0 175.5 | 27 54.0 -59.9 175.6 | 26 54.2 -59.9 175.6 | 25 54.4 -59.9 175.6 12
13 31 53.2 -59.9 175.4 | 30 53.4 -59.9 175.5 | 29 53.6 -59.9 175.5 | 28 53.8 -60.0 175.5 | 27 53.9 -59.9 175.6 | 26 54.1 -59.9 175.6 | 25 54.3 -59.9 175.7 | 24 54.5 -60.0 175.7 13
14 30 53.3 -59.9 175.5 | 29 53.5 -59.9 175.5 | 28 53.7 -59.9 175.6 | 27 53.8 -59.9 175.6 | 26 54.0 —-59.9 175.6 | 25 54.2 -59.9 175.7 | 24 54.4 -60.0 175.7 | 23 54.5 -59.9 175.8 14
15 29 53.4 -59.9 175.5 | 28 53.6 -59.9 175.6 | 27 53.8 -60.0 175.6 | 26 53.9 -59.9 175.7 | 25 54.1 -59.9 175.7 | 24 54.3 -60.0 175.7 | 23 54.4 -59.9 175.8 | 22 54.6 -59.9 175.8 15
16 28 53.5 -59.9 175.6 | 27 53.7 -59.9 175.6 | 26 53.8 -59.9 175.7 | 25 54.0 -59.9 175.7 | 24 54.2 -59.9 175.8 | 23 54.3 -599 175.8 | 22 54.5 -59.9 175.8 | 21 54.7 -60.0 175.9 16
17 27 53.6 -59.9 175.7 | 26 53.8 -60.0 175.7 | 25 53.9 -59.9 175.7 | 24 54.1 -59.9 175.8 | 23 54.3 -60.0 175.8 | 22 54.4 -59.9 175.8 | 21 54.6 -60.0 175.9 | 20 54.7 -59.9 175.9 17
18 26 53.7 -59.9 175.7 | 25 53.8 -59.9 175.8 | 24 54.0 -59.9 175.8 | 23 54.2 -60.0 175.8 | 22 54.3 -59.9 175.9 | 21 54.5 -59.9 175.9 | 20 54.6 -59.9 175.9 | 19 54.8 -60.0 176.0 18
19 25 53.8 -59.9 175.8 | 24 53.9 -59.9 175.8 | 23 54.1 -59.9 175.9 | 22 54.2 -59.9 175.9 | 21 54.4 -59.9 175.9 | 20 54.6 -60.0 176.0 | 19 54.7 -59.9 176.0 | 18 54.8 -59.9 176.0 19
20 24 53.9 -59.9 175.9 | 23 54.0 -59.9 175.9 | 22 54.2 -59.9 175.9 | 21 54.3 -59.9 175.9 | 20 54.5 -60.0 176.0 | 19 54.6 -59.9 176.0 | 18 54.8 -60.0 176.0 | 17 54.9 -59.9 176.0 20
21 23 54.0 -60.0 175.9 | 22 54.1 -59.9 175.9 | 21 54.3 -60.0 176.0 | 20 54.4 -59.9 176.0 | 19 54.5 -59.9 176.0 | 18 54.7 -59.9 176.1 | 17 54.8 -59.9 176.1 | 16 55.0 -60.0 176.1 21
22 22 54.0 -59.9 176.0 | 21 54.2 -59.9 176.0 | 20 54.3 -59.9 176.0 | 19 54.5 -60.0 176.1 | 18 54.6 -59.9 176.1 | 17 54.8 -60.0 176.1 | 16 54.9 -59.9 176.1 | 15 55.0 -59.9 176.1 22
23 21 54.1 -59.9 176.0 | 20 54.3 -60.0 176.1 | 19 54.4 -59.9 176.1 | 18 54.5 -59.9 176.1 | 17 54.7 -59.9 176.1 | 16 54.8 -59.9 176.2 | 15 55.0 -60.0 176.2 | 14 55.1 -60.0 176.2 23
24 20 54.2 -59.9 176.1 | 19 54.3 -59.9 176.1 | 18 54.5 -59.9 176.1 | 17 54.6 -59.9 176.2 | 16 54.8 -60.0 176.2 | 15 54.9 -59.9 176.2 | 14 55.0 -59.9 176.2 | 13 55.1 -59.9 176.2 24
25 19 54.3 -59.9 176.1 | 18 54.4 -59.9 176.2 | 17 54.6 -60.0 176.2 | 16 54.7 -59.9 176.2 | 15 54.8 -59.9 176.2 | 14 55.0 -60.0 176.2 | 13 55.1 -60.0 176.3 | 12 55.2 -59.9 176.3 25
26 18 54.4 -59.9 176.2 | 17 54.5 -59.9 176.2 | 16 54.6 -59.9 176.2 | 15 54.8 -60.0 176.3 | 14 54.9 -59.9 176.3 | 13 55.0 -59.9 176.3 | 12 55.1 -59.9 176.3 | 11 55.3 -60.0 176.3 26
27 17 54.5 -60.0 176.3 | 16 54.6 -59.9 176.3 | 15 54.7 -59.9 176.3 | 14 54.8 -59.9 176.3 | 13 55.0 -60.0 176.3 | 12 55.1 -60.0 176.3 | 11 55.2 -59.9 176.4 | 10 55.3 -59.9 176.4 27
28 16 54.5 -59.9 176.3 | 15 54.7 -60.0 176.3 | 14 54.8 -59.9 176.3 | 13 54.9 -59.9 176.4 | 12 55.0 -59.9 176.4 | 11 55.1 -59.9 176.4 | 10 55.3 -60.0 176.4 9 55.4 -60.0 176.4 28
29 15 54.6 -59.9 176.4 | 14 54.7 -59.9 176.4 | 13 54.9 -60.0 176.4 | 12 55.0 -60.0 176.4 | 11 55.1 -59.9 176.4 | 10 55.2 -59.9 176.4 9 55.3 -59.9 176.4 8 55.4 -599 176.5 29
30 14 547 -599 176.4 | 13 54.8 -59.9 176.4 | 12 549 -59.9 176.4 | 11 55.0 -59.9 176.5 | 10 55.2 -60.0 176.5 9 55.3 -60.0 176.5 8 55.4 -600 176.5 7 55.5 -600 176.5 30
31 13 54.8 -60.0 176.5 | 12 54.9 -59.9 176.5 | 11 55.0 -59.9 176.5 | 10 55.1 -59.9 176.5 9 55.2 -59.9 176.5 8 55.3 -59.9 176.5 7 55.4 -59.9 176.5 6 55.5 -59.9 176.5 31
32 12 54.8 -59.9 176.5 | 11 55.0 -60.0 176.5 | 10 55.1 -60.0 176.5 9 55.2 -60.0 176.6 8 55.3 -60.0 176.6 7 55.4 -59.9 176.6 6 55.5 -59.9 176.6 5 55.6 -59.9 176.6 32
33 11 54.9 -59.9 176.6 | 10 55.0 -59.9 176.6 | 9 55.1 -59.9 176.6 8 55.2 -59.9 176.6 7 55.3 -59.9 176.6 | 6 55.5 -60.0 176.6 | 5 55.6 -60.0 176.6 | 4 55.7 -60.0 176.6 33
34 10 55.0 -59.9 176.6 9 55.1 -59.9 176.6 8 55.2 -59.9 176.6 7 55.3 -59.9 176.7 6 55.4 -599 176.7 5 55.5 -59.9 176.7 4 55.6 -59.9 176.7 3 55.7 -59.9 176.7 34
35 9 55.1 -59.9 176.7 | 8 55.2 -60.0 176.7 7 55.3 -60.0 176.7 6 55.4 -60.0 176.7 5 555 -60.0 176.7 | 4 55.6 -60.0 176.7 3 55.7 -60.0 176.7 2 55.8 -60.0 176.7 35
36 8 55.2 -60.0 176.7 7 55.2 -59.9 176.7 6 55.3 -59.9 176.7 5 55.4 -599 176.7 4 555 -59.9 176.8 3 55.6 -59.9 176.8 2 55.7 -59.9 176.8 1 55.8 -59.9 176.8 36
37 7 55.2 -59.9 176.8 6 55.3 -59.9 176.8 5 55.4 -599 176.8 4 555 -59.9 176.8 3 55.6 -59.9 176.8 2 55.7 -59.9 176.8 1 55.8 -60.0 176.8 0 55.9 -60.0 176.8 37
38 6 55.3 -59.9 176.8 5 55.4 -59.9 176.8 4 555 -599 176.8 3 55.6 -600 176.8 2 557 -60.0 176.8 1 55.8 -60.0 176.8 0 55.8 -59.9 176.8 0 04.1 +599 3.2 38
39 5 554 -60.0 176.9 | 4 555 -60.0 176.9 3 55.6 -60.0 176.9 2 55.6 -59.9 176.9 1557 -59.9 176.9 | 0 55.8 -59.9 176.9 0 04.1 +599 3.1 1 04.0 +600 3.1 39
40 4 554 -s59.9 176.9 3 55.5 -59.9 176.9 2 55.6 -59.9 176.9 1 55.7 -59.9 176.9 0 55.8 -59.9 176.9 0 04.1 +e0.0 3.1 1 04.0 +600 3.1 2 04.0 +599 3.1 40
41 3 555 -599 177.0 2 55.6 -59.9 177.0 1 55.7 -59.9 177.0 0 55.8 -60.0 177.0 0 04.1 +60.0 3.0 1041 +599 3.0 2 040 +599 3.0 3 039 +509 30| 41
42 2 55.6 -59.9 177.0 1 55.7 -600 177.0 | 0 55.8 -60.0 177.0 0042 +599 30| 1041 +509 30| 204.0 +599 30| 3039 +600 30| 4038 +600 3.0| 42
43 1 55.7 -60.0 177.1 0 55.7 -59.9 177.1 0 042 +509 2.9 1041 +599 29 2 04.0 +600 2.9 3 03.9 +600 2.9 4 039 +509 2.9 5038 +509 2.9 43
44 0 55.7 -59.9 177.1 0 04.2 +509 2.9 1 041 +599 2.9 2 04.0 +600 29 3040 +509 2.9 4 039 +509 2.9 5 03.8 +509 2.9 6 03.7 +600 29 44
45 0 042 +5099 2.8 1 04.1 +599 2.8 2 040 +600 2.8 3 04.0 +509 238 4 039 +509 2.8 5 03.8 +60.0 2.8 6 03.7 +60.0 2.8 7 03.7 +509 2.8 45
46 1041 +509 2.8 2 040 +600 2.8 3 040 +599 28| 4039 +509 28 5 03.8 +600 2.8 6 03.8 +59.9 2.8 7 03.7 +50.9 2.8 8 03.6 +600 2.8| 46
47 2 04.0 +600 2.7 3 040 +599 2.7 4 039 +509 2.7 5 03.8 +600 2.7 6 03.8 +509 2.7 7 03.7 +509 2.7 8 03.6 +60.0 2.8 9 03.6 +599 28| 47
48 3 04.0 +599 2.7 4 039 +599 2.7 5 03.8 +600 2.7 6 03.8 +599 2.7 7 03.7 +599 2.7 8 03.6 +60.0 2.7 9 03.6 +599 2.7 | 10 035 +599 2.7 48
49 4 039 +599 2.6 5 03.8 +60.0 2.6 6 03.8 +59.9 2.6 7 03.7 +509 2.6 8 03.6 +600 2.6 9 03.6 +59.9 2.7 | 10 03.5 +60.0 2.7 | 11 03.4 +60.0 2.7 49
50 5038 +599 26| 6 038 +509 26| 7 03.7 +599 26| 8 036 +600 26| 9 03.6 +599 2.6 | 10 035 +600 2.6 |11 03.5 +59.9 2.6 | 12 03.4 +599 2.6 | 50
51 6 03.7 +600 25 7 03.7 +599 25 8 03.6 +600 25 9 03.6 +599 25|10 035 +599 2.6 | 11 035 +599 2.6 | 12 03.4 +599 2.6 | 13 03.3 +60.0 2.6 51
52 7 037 +599 25| 8 036 +509 25| 9036 +599 25|10 035 +59.9 25| 11 03.4 +600 25|12 034 +599 25|13 03.3 +600 25| 14 03.3 +599 25| 52
53 8 036 +599 24| 9 035 +600 24|10 035 +599 24|11 034 +600 25|12 034 +599 25|13 03.3 +600 25|14 03.3 +59.9 25| 15 03.2 +60.0 2.5 53
54 9 035 +599 24|10 035 +599 2.4 |11 034 +599 24|12 03.4 +599 24| 13 03.3 +59.9 2.4 | 14 03.3 +599 2.4 |15 03.2 +599 24| 16 03.2 +509 2.4 54
55 10 034 +60.0 2.3 | 11 034 +599 23|12 03.3 +600 23| 13 03.3 +59.9 2.4 | 14 03.2 +600 2.4 | 15 03.2 +599 2.4 |16 03.1 +60.0 2.4 | 17 03.1 +599 2.4 55
56 11 034 +599 23|12 033 +600 2.3 |13 033 +599 23| 14 03.2 +600 23| 15 03.2 +599 23|16 03.1 +600 23|17 03.1 +599 23| 18 03.0 +60.0 2.4 56
57 12 03.3 +59.9 2.2 | 13 03.3 +599 2.2 |14 03.2 +599 22| 15 03.2 +599 23| 16 03.1 +599 23| 17 03.1 +599 2.3 |18 03.0 +60.0 2.3 | 19 03.0 +59.9 2.3 57
58 13 03.2 +59.9 2.2 | 14 03.2 +599 22|15 03.1 +600 2.2 |16 03.1 +599 2.2 | 17 03.0 +600 2.2 | 18 03.0 +599 2.2 |19 03.0 +599 22| 20 029 +599 23| 58
59 14 03.1 +600 21|15 03.1 +599 21|16 03.1 +599 21| 17 03.0 +599 2.2 | 18 03.0 +599 22| 19 029 +600 22|20 029 +599 22|21 02.8 +60.0 2.2 59
60 15 03.1 +59.9 21|16 03.0 +59.9 2.1 |17 03.0 +599 2.1 | 18 029 +600 2.1 | 19 029 +599 21|20 029 +599 2.1 |21 028 +600 2.1 |22 02.8 +599 2.2 60
61 16 03.0 +59.9 2.0 | 17 029 +600 2.0 | 18 02.9 +599 20|19 029 +599 2.1 | 20 02.8 +600 2.1 |21 02.8 +599 2.1 |22 02.8 +59.9 2.1 | 23 02.7 +599 2.1 61
62 17 029 +599 2.0 | 18 029 +599 2.0 | 19 028 +600 2.0 | 20 02.8 +599 2.0 | 21 02.8 +599 2.0 | 22 02.7 +600 2.0 | 23 02.7 +599 2.0 |24 02.6 +600 2.1 62
63 18 02.8 +59.9 1.9 | 19 02.8 +599 1.9 | 20 02.8 +599 1.9 | 21 02.7 +59.9 1.9 | 22 02.7 +59.9 2.0 | 23 02.7 +599 2.0 |24 02.6 +59.9 2.0 | 25 02.6 +59.9 2.0 63
64 19 02.7 +60.0 1.9 | 20 02.7 +59.9 1.9 |21 02.7 +599 1.9 |22 02.6 +60.0 1.9 | 23 02.6 +59.9 19|24 02.6 +599 1.9 | 25 025 +600 19| 26 025 +59.9 2.0| 64
65 20 02.7 +59.9 1.8 |21 02.6 +600 1.8 |22 02.6 +599 1.8 | 23 026 +59.9 1.8 | 24 025 +600 1.8 |25 025 +599 1.9 |26 025 +599 19| 27 02.4 +600 1.9 65
66 21 026 +59.9 1.7 | 22 02.6 +59.9 1.8 | 23 025 +599 1.8 | 24 025 +599 1.8 | 25 025 +599 1.8 | 26 024 +600 1.8 |27 024 +509 1.8 | 28 024 +599 1.8 66
67 22 025 +599 1.7 | 23 025 +59.9 1.7 |24 024 +600 1.7 |25 024 +599 1.7 | 26 02.4 +599 1.7 |27 02.4 +599 1.8 |28 02.3 +600 1.8| 29 023 +599 1.8 | 67
68 23 024 +599 1.6 |24 024 +599 1.6 | 25 024 +599 17| 26 02.3 +60.0 1.7 | 27 02.3 +599 1.7 | 28 02.3 +599 1.7 |29 02.3 +59.9 1.7 | 30 02.2 +60.0 1.7 68
69 24 02.3 +599 1.6 | 25 02.3 +599 1.6 | 26 023 +599 1.6 | 27 02.3 +59.9 1.6 | 28 02.2 +599 1.6 | 29 02.2 +599 1.6 | 30 02.2 +59.9 1.7 | 31 02.2 +599 1.7 69
70 25 02.2 +599 15| 26 02.2 +59.9 15|27 02.2 +599 15| 28 02.2 +59.9 15|29 021 +600 1.6 | 30 02.1 +599 1.6 |31 02.1 +59.9 1.6 | 32 02.1 +599 1.6 70
71 26 02.1 +60.0 1.4 |27 02.1 +599 15|28 02.1 +509 15|29 02.1 +599 15|30 02.1 +599 15|31 02.0 +600 15|32 02.0 +599 15| 33 02.0 +599 1.6 71
72 27 02.1 +599 1.4 | 28 02.0 +59.9 1.4 |29 02.0 +599 14| 30 02.0 +59.9 1.4 | 31 02.0 +599 1.4 | 32 020 +599 15|33 019 +600 15| 34 01.9 +599 15 72
73 28 020 +59.9 1.3 |29 019 +600 1.3 |30 019 +5909 13|31 019 +599 1.4 |32 019 +599 1.4 |33 019 +509 1.4 |34019 +599 1435018 +600 14| 73
74 29 019 +599 1.3 |30 019 +509 1.3 |31018 +5909 13| 32018 +5909 13|33 018 +599 13| 34018 +599 13 |35018 +599 13|36 018 +599 14| 74
75 30 01.8 +59.9 1.2 |31 01.8 +50.9 1.2 |32 01.7 +599 1.2 | 33 01.7 +599 1.2 | 34 01.7 +599 1.2 |35 01.7 +599 1.3 |36 01.7 +599 1.3 | 37 01.7 +599 1.3 75
76 31 01.7 +59.9 1.1 |32 01.7 +599 1.1 |33 016 +599 1.2 |34 01.6 +59.9 12|35 01.6 +599 1.2 |36 01.6 +599 1.2 |37 01.6 +59.9 1.2 | 38 01.6 +599 1.2 76
77 32 016 +59.9 1.1 |33 016 +599 1.1 |34 015 +509 11| 35015 +509 11|36 015 +599 11|37 015 +599 11|38 015 +599 11|39 015 +599 1.2 7
78 33 015 +599 1.0| 34 015 +599 1.0 |35 014 +599 1.0 36 01.4 +599 10| 37 01.4 +599 1.0| 38 01.4 +599 1.1 |39 01.4 +599 1.1 |40 014 +509 1.1 78
79 34 014 +599 09| 35014 +598 0.9 |36 01.3 +599 0.9 |37 01.3 +599 1.0| 38 01.3 +59.9 1.0 | 39 01.3 +599 1.0 |40 01.3 +599 1.0| 41 01.3 +59.9 1.0| 79
80 35 01.3 +598 0.8 | 36 01.2 +599 0.9 |37 01.2 +599 0.9 |38 01.2 +59.9 0.9 | 39 01.2 +599 0.9 | 40 01.2 +599 0.9 | 41 01.2 +599 0.9 | 42 01.2 +599 0.9 80
81 36 01.1 +599 0.8 | 37 01.1 +599 0.8 |38 01.1 +59.9 0.8 39 01.1 +599 0.8 | 40 01.1 +599 0.8 | 41 01.1 +59.9 0.8 | 42 01.1 +599 0.8 | 43 01.1 +599 0.9 81
82 37 01.0 +59.9 0.7 | 38 01.0 +59.9 0.7 | 39 01.0 +599 0.7 | 40 01.0 +59.9 0.7 | 41 01.0 +59.9 0.7 | 42 01.0 +599 0.7 | 43 01.0 +599 0.8 | 44 01.0 +59.9 0.8 | 82
83 38 009 +59.9 0.6 | 39 009 +59.9 0.6 | 40 009 +599 0.6 | 41 009 +599 0.6 | 42 009 +599 0.7 | 43 00.9 +599 0.7 | 44 00.9 +599 0.7 | 45 00.9 +599 0.7 83
84 39 00.8 +59.9 0.5 | 40 00.8 +599 0.5 | 41 00.8 +59.9 0.6 | 42 00.8 +59.9 0.6 | 43 00.8 +59.9 0.6 | 44 00.8 +59.9 0.6 | 45 00.8 +59.9 0.6 | 46 00.8 +59.9 0.6 84
85 40 00.7 +59.8 0.5 | 41 00.7 +598 0.5 | 42 00.7 +59.8 0.5 | 43 00.7 +59.8 0.5 | 44 00.7 +598 0.5 | 45 00.7 +59.8 0.5 | 46 00.7 +59.8 0.5 | 47 00.7 +598 0.5 85
86 41 005 +599 0.4 | 42 00.5 +59.9 0.4 | 43 00.5 +59.9 0.4 | 44 00.5 +59.9 0.4 | 45 00.5 +59.9 0.4 | 46 005 +599 0.4 | 47 005 +509 0.4 | 48 005 +509 0.4 86
87 42 004 +599 0.3 |43 004 +599 0.3 |44 004 +599 0.3 |45 004 +599 0.3 |46 004 +599 0.3 | 47 004 +599 0.3 | 48 004 +599 0.3 |49 004 +509 0.3 87
88 43 00.3 +598 0.2 | 44 00.3 +598 0.2 | 45 00.3 +59.8 0.2 | 46 00.3 +598 0.2 | 47 00.3 +59.8 0.2 | 48 00.3 +59.8 0.2 | 49 00.3 +598 0.2 [ 50 00.3 +598 0.2 88
89 44 00.1 +599 0.1 [ 45 00.1 +59.9 0.1 | 46 00.1 +59.9 0.1 | 47 00.1 +59.9 0.1 | 48 00.1 +59.9 0.1 | 49 00.1 +59.9 0.1 |50 00.1 +59.9 0.1 |51 00.1 +59.9 0.1 89
90 45 00.0 +599 0.0 | 46 00.0 +59.9 0.0 | 47 00.0 +59.9 0.0 | 48 00.0 +59.9 0.0 | 49 00.0 +59.9 0.0 | 50 00.0 +59.9 0.0 | 51 00.0 +59.9 0.0 [ 52 00.0 +59.9 0.0 | 90
45° 46° 47° 48° 49° 50° 51° 52°
L.H.A. greater than 180° ....Zn=180°-Z
Lat. 2 LATITUDE SAME NAME AS DECLINATION L.H.A.176°, 184°



o ) L.H.A. greater than 180°
38°,322° L.H.A. LATITUDE SAME NAME AS DECLINATION N.lat.{ A jess than 180°

45° 46° 47° 48° 49° 50° 51° 52°
Dec. Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Dec.
0 33 51.8 +51.0 132.1 | 33 11.3 +51.5 132.6 | 32 30.5 +51.9 133.1 | 31 49.3 +524 133.6 | 31 07.8 +528 134.0 | 30 26.0 +53.2 134.4 | 29 43.8 +536 134.8 | 29 01.3 +54.0 135.2 0
1 34 42.8 +508 131.5 | 34 02.8 +51.3 132.0 | 33 22.4 +51.8 1325 | 32 41.7 +52.3 133.0 | 32 00.6 +52.7 133.5 | 31 19.2 +53.1 133.9 | 30 37.4 +535 134.3 | 29 55.3 +53.9 134.7 1
2 35 33.6 +50.5 130.9 | 34 54.1 +511 131.4 | 34 14.2 +51.6 131.9 | 33 34.0 +52.0 132.4 | 32 53.3 +525 132.9 | 32 12.3 +53.0 133.4 | 31 30.9 +534 133.8 | 30 49.2 +53.8 134.2 2
3 36 24.1 +50.4 130.2 | 35 45.2 +50.9 130.7 | 35 05.8 +51.4 131.3 | 34 26.0 +51.9 131.8 | 33 45.8 +524 132.3 | 33 05.3 +52.8 132.8 | 32 24.3 +533 133.3 | 31 43.0 +537 133.7 3
4 37 145 +501 129.5 | 36 36.1 +50.6 130.1 | 35 57.2 +51.2 130.7 | 35 17.9 +51.7 131.2 | 34 38.2 +52.2 131.7 | 33 58.1 +52.6 132.2 | 33 17.6 +53.0 132.7 | 32 36.7 +535 133.2 4
5 38 04.6 +49.9 128.8 | 37 26.7 +505 129.4 | 36 48.4 +51.0 130.0 | 36 09.6 +51.5 130.6 | 35 30.4 +52.0 131.1 | 34 50.7 +525 131.6 | 34 10.6 +53.0 132.2 | 33 30.2 +53.4 132.6 5
6 38 54.5 +496 128.1 | 38 17.2 +50.2 128.7 | 37 39.4 +50.7 129.3 | 37 01.1 +51.3 129.9 | 36 22.4 +51.8 130.5 | 35 43.2 +52.3 131.0 | 35 03.6 +52.7 131.6 | 34 23.6 +532 132.1 6
7 39 44.1 +493 127.4 | 39 07.4 +49.9 128.0 | 38 30.1 +50.5 128.7 | 37 52.4 +51.1 129.3 | 37 14.2 +51.6 129.9 | 36 35.5 +52.1 130.4 | 35 56.3 +52.6 131.0 | 35 16.8 +53.0 131.5 7
8 40 33.4 +49.0 126.6 | 39 57.3 +49.6 127.3 | 39 20.6 +50.3 128.0 | 38 43.5 +50.8 128.6 | 38 05.8 +51.4 129.2 | 37 27.6 +51.9 129.8 | 36 48.9 +525 130.4 | 36 09.8 +52.9 131.0 8
9 41 22.4 +487 125.9 | 40 46.9 +49.4 126.6 | 40 10.9 +50.0 127.3 | 39 34.3 +506 127.9 | 38 57.2 +51.1 128.6 | 38 19.5 +51.7 129.2 | 37 41.4 +52.2 129.8 | 37 02.7 +527 130.4 9
10 42 11.1 +484 125.1 | 41 36.3 +49.1 125.8 | 41 00.9 +49.7 126.5 | 40 24.9 +50.3 127.2 | 39 48.3 +509 127.9 | 39 11.2 +515 128.5 | 38 33.6 +520 129.2 | 37 55.4 +526 129.8 10
11 42 59.5 +48.0 124.3 | 42 25.4 +48.7 125.0 | 41 50.6 +49.4 125.8 | 41 15.2 +50.1 126.5 | 40 39.2 +50.7 127.2 | 40 02.7 +51.2 127.9 | 39 25.6 +51.8 128.5 | 38 48.0 +52.3 129.2 11
12 43 475 +477 1235 | 43 14.1 +48.4 124.3 | 42 40.0 +49.1 125.0 | 42 05.3 +49.7 125.8 | 41 29.9 +50.4 126.5 | 40 53.9 +51.0 127.2 | 40 17.4 +515 127.9 | 39 40.3 +521 128.5 12
13 44 35.2 +47.3 122.6 | 44 02,5 +481 123.4 | 43 29.1 +48.8 124.2 | 42 55.0 +49.5 125.0 | 42 20.3 +50.1 125.8 | 41 44.9 +50.7 126.5 | 41 08.9 +51.4 127.2 | 40 32.4 +51.9 127.9 13
14 45 225 +46.9 121.7 | 44 50.6 +47.6 122.6 | 44 17.9 +48.4 123.4 | 43 44.5 +49.1 124.2 | 43 10.4 +49.8 125.0 | 42 35.6 +50.5 125.8 | 42 00.3 +51.0 126.5 | 41 24.3 +51.6 127.2 14
15 46 09.4 +46.4 120.9 | 45 38.2 +47.3 121.7 | 45 06.3 +48.0 122.6 | 44 33.6 +48.8 123.4 | 44 00.2 +49.5 124.2 | 43 26.1 +50.2 125.0 | 42 51.3 +50.8 125.8 | 42 15.9 +51.4 126.5 15
16 46 55.8 +46.0 119.9 | 46 25.5 +46.8 120.8 | 45 54.3 +47.7 121.7 | 45 22.4 +48.4 122.6 | 44 49.7 +49.1 123.4 | 44 16.3 +49.8 124.3 | 43 42.1 +505 125.1 | 43 07.3 +51.2 125.8 16
17 47 41.8 +455 119.0 | 47 12.3 +46.4 119.9 | 46 42.0 +47.2 120.9 | 46 10.8 +48.0 121.8 | 45 38.8 +48.8 122.6 | 45 06.1 +495 123.5 | 44 32.6 +50.2 124.3 | 43 58.5 +50.8 125.1 17
18 48 27.3 +451 118.0 | 47 58.7 +459 119.0 | 47 29.2 +46.8 119.9 | 46 58.8 +47.6 120.9 | 46 27.6 +48.4 121.8 | 45 55.6 +49.2 122.7 | 45 22.8 +49.9 123.5 | 44 49.3 +506 124.4 18
19 49 124 +44.4 117.0 | 48 44.6 +454 118.0 | 48 16.0 +46.3 119.0 | 47 46.4 +47.2 120.0 | 47 16.0 +48.0 120.9 | 46 44.8 +488 121.8 | 46 12.7 +49.6 122.7 | 45 39.9 +503 123.6 19
20 49 56.8 +43.9 116.0 | 49 30.0 +44.9 117.0 | 49 02.3 +458 118.1 | 48 33.6 +46.7 119.1 | 48 04.0 +47.6 120.0 | 47 33.6 +48.4 121.0 | 47 02.3 +49.1 121.9 | 46 30.2 +49.9 122.8 20
21 50 40.7 +433 114.9 | 50 14.9 +443 116.0 | 49 48.1 +453 117.1 | 49 20.3 +46.3 118.1 | 48 51.6 +47.1 119.1 | 48 22.0 +48.0 120.1 | 47 51.4 +488 121.1 | 47 20.1 +495 122.0 | 21
22 51 24.0 +42.7 113.8 | 50 59.2 +438 114.9 | 50 33.4 +44.8 116.0 | 50 06.6 +45.7 117.1 | 49 38.7 +46.7 118.2 | 49 10.0 +475 119.2 | 48 40.2 +48.4 120.2 | 48 09.6 +49.2 121.2 22
23 52 06.7 +41.9 112.7 | 51 43.0 +431 113.8 | 51 18.2 +44.1 115.0 | 50 52.3 +452 116.1 | 50 25.4 +46.1 117.2 | 49 57.5 +47.1 118.2 | 49 28.6 +48.0 119.3 | 48 58.8 +48.8 120.3 23
24 52 48.6 +413 111.5 | 52 26.1 +424 112.7 | 52 02.3 +43.6 113.9 | 51 37.5 +446 115.0 | 51 11.5 +456 116.2 | 50 44.6 +46.5 117.3 | 50 16.6 +47.4 118.4 | 49 47.6 +483 119.4 | 24
25 53 29.9 +405 110.3 | 53 08.5 +41.7 111.5 | 52 459 +428 112.8 | 52 22.1 +439 114.0 | 51 57.1 +451 115.1 | 51 31.1 +46.0 116.3 | 51 04.0 +47.0 117.4 | 50 35.9 +47.9 1185 25
26 54 10.4 +39.7 109.0 | 53 50.2 +40.9 110.3 | 53 28.7 +42.2 111.6 | 53 06.0 +43.4 112.8 | 52 42.2 +44.4 114.0 | 52 17.1 +455 115.2 | 51 51.0 +465 116.4 | 51 23.8 +47.4 1175 26
27 54 50.1 +388 107.7 | 54 31.1 +40.2 109.1 | 54 10.9 +41.4 110.4 | 53 49.4 +426 111.7 | 53 26.6 +437 112.9 | 53 02.6 +44.9 114.2 | 52 37.5 +459 1154 | 52 11.2 +469 1165 | 27
28 55 28.9 +38.0 106.4 | 55 11.3 +39.3 107.8 | 54 52.3 +40.6 109.1 | 54 32.0 +41.8 110.5 | 54 10.3 +43.1 111.8 | 53 47.5 +44.2 113.0 | 53 23.4 +453 114.3 | 52 58.1 +46.4 1155 28
29 56 06.9 +37.0 105.0 | 55 50.6 +38.4 106.5 | 55 32.9 +39.8 107.9 | 55 13.8 +41.1 109.2 | 54 53.4 +42.4 110.6 | 54 31.7 +435 111.9 | 54 08.7 +447 113.2 | 53 44.5 +457 1144 29
30 56 43.9 +36.0 103.6 | 56 29.0 +37.5 105.1 | 56 12.7 +38.9 106.5 | 55 54.9 +40.3 107.9 | 55 35.8 +41.5 109.3 | 55 15.2 +42.8 110.7 | 54 53.4 +440 112.0 | 54 30.2 +452 113.3 30
31 57 19.9 +349 102.1 | 57 06.5 +36.5 103.6 | 56 51.6 +37.9 105.1 | 56 35.2 +39.3 106.6 | 56 17.3 +40.7 108.0 | 55 58.0 +42.1 109.5 | 55 37.4 +43.2 110.8 | 55 15.4 +44.4 112.2 31
32 57 54.8 +33.8 100.6 | 57 43.0 +35.4 102.2 | 57 29.5 +37.0 103.7 | 57 14.5 +385 105.2 | 56 58.0 +39.9 106.7 | 56 40.1 +41.2 108.2 | 56 20.6 +42.6 109.6 | 55 59.8 +43.8 111.0 32
33 58 28.6 +327 99.0 | 58 18.4 +34.2 100.6 | 58 06.5 +35.8 102.2 | 57 53.0 +37.4 103.8 | 57 37.9 +389 105.3 | 57 21.3 +40.3 106.8 | 57 03.2 +41.6 108.3 | 56 43.6 +430 109.8 | 33
34 59 01.3 +31.3 97.4 | 58 52.6 +331 99.1 | 58 42.3 +34.8 100.7 | 58 30.4 +36.3 102.3 | 58 16.8 +37.9 103.9 | 58 01.6 +39.4 105.4 | 57 44.8 +40.9 107.0 | 57 26.6 +422 108.5 34
35 59 32.6 +301 95.8 | 59 25.7 +31.9 97.4 | 59 17.1 +336 99.1 | 59 06.7 +353 100.8 | 58 54.7 +36.8 102.4 | 58 41.0 +38.4 104.0 | 58 25.7 +39.8 105.6 | 58 08.8 +41.3 107.1 | 35
36 60 02.7 +28.7 94.0 | 59 57.6 +305 95.8 | 59 50.7 +322 97.5 | 59 42.0 +340 99.2 | 59 31.5 +35.7 100.9 | 59 19.4 +37.3 102.5 | 59 05.5 +38.9 104.1 | 58 50.1 +40.3 105.8 36
37 60 31.4 +272 923 | 60 28.1 +291 94.0 | 60 22.9 +31.0 958 | 60 16.0 +328 97.5| 60 07.2 +345 99.3 | 59 56.7 +36.2 101.0 | 59 44.4 +37.8 102.6 | 59 30.4 +39.4 104.3 37
38 60 58.6 +25.7 90.4 | 60 57.2 +27.7 92.2 | 60 53.9 +206 94.0 | 60 48.8 +31.4 95.8 | 60 41.7 +333 97.6 | 60 329 +350 99.4 | 60 22.2 +36.7 101.1 | 60 09.8 +383 102.8 | 38
39 61 243 +242 886 | 61 249 +261 90.4 | 61 235 +281 92.2 | 61 20.2 +300 94.1 | 61 15.0 +31.9 959 | 61 07.9 +33.7 97.7 | 60 589 +355 99.5 | 60 48.1 +37.2 101.2 | 39
40 61 485 +224 86.6 | 61 51.0 +245 885 | 61 51.6 +265 90.4 | 61 50.2 +285 92.2 | 61 46.9 +304 94.1 | 61 41.6 +324 96.0 | 61 34.4 +342 97.8 | 61 25.3 +360 99.6 40
41 62 10.9 +208 84.7 | 62 155 +228 86.6 | 62 18.1 +249 88.5 | 62 18.7 +27.0 90.4 | 62 17.3 +290 92.3 | 62 14.0 +309 94.2 | 62 08.6 +329 96.1 | 62 01.3 +347 979 | 41
42 62 31.7 +189 82.6 | 62 38.3 +21.1 84.6 | 62 43.0 +232 86.5 | 62 45.7 +253 88.4 | 62 46.3 +274 90.4 | 62 449 +2904 923 | 62 415 +314 943 | 62 36.0 +333 96.2 | 42
43 62 50.6 +17.1 80.6 | 62 59.4 +193 825 | 63 06.2 +21.5 845 | 63 11.0 +236 86.4 | 63 13.7 +257 88.4 | 63 14.3 +278 90.4 | 63 12.9 +298 924 | 63 09.3 +31.9 94.4 43
44 63 07.7 +152 78.5 | 63 18.7 +174 80.4 | 63 27.7 +195 824 | 63 34.6 +21.7 84.4 | 63 39.4 +240 86.4 | 63 42.1 +261 88.4 | 63 42.7 +283 90.4 | 63 41.2 +303 925 44
45 63 22.9 +132+ 76.3 | 63 36.1 +154¢ 78.3 | 63 47.2 +177 80.3 | 63 56.3 +199 823 | 64 03.4 +221 84.3 | 64 08.2 +244 86.4 | 64 11.0 +265 88.4 | 64 11.5 +287 905 | 45
46 63 36.1 +11.1+ 74.1| 63 51.5 +134+ 76.1 | 64 04.9 +157¢ 64 255 +202 822 | 64 32.6 +224 843 | 64 375 +247 86.3 | 64 40.2 +269 885 46
47 63 47.2 +91+ 71.9| 64 04.9 +11.3+ 73.9 | 64 20.6 +136° 64 45.7 +182+ 80.0 | 64 55.0 +20.6 82.1 | 65 02.2 +228 84.2 | 65 07.1 +252 86.4 47
48 63 56.3 +71°+ 69.7 | 64 16.2 +93+ 71.6 | 64 34.2 +11.5¢ 65 03.9 +161+ 77.7 | 65 15.6 +185+ 79.8 | 65 25.0 +20.9+ 82.0 | 65 32.3 +231+ 84.2 48
49 64 034 +48+ 67.4| 64 255 +71+ 69.3| 64 457 +93¢ 65 20.0 +14.1+ 75.4 | 65 34.1 +163+ 77.6 | 65 45.9 +187¢ 79.7 | 65 55.4 +21.2¢ 81.9 | 49
50 64 08.2 +28+ 65.1| 64 32.6 +49+ 67.0| 64 55.0 +7.2¢ 65 34.1 +11.8+ 73.1| 65 50.4 +14.2% 75.2 | 66 04.6 +16.7+ 77.4 | 66 16.6 +19.0¢ 79.6 | 50
51 64 11.0 +05+ 628 | 64 375 +27+ 64.7| 65 02.2 +4.9¢ 65 45.9 +95+ 70.7 | 66 04.6 +12.0° 72.8 | 66 21.3 +14.3+ 75.0 | 66 35.6 +16.9+ 77.2 51
52 64 115 -16+ 60.5| 64 40.2 +05 62.4| 65 07.1 +27¢ 65 554 +73+ 68.3| 66 16.6 +96¢ 70.4 | 66 35.6 +121¢ 72.6 | 66 52.5 +145¢ 748 | 52
53 64 09.9 -37¢ 58.2| 64 40.7 -1.7+ 60.0 | 65 09.8 +05¢ 66 02.7 +4.9+ 65.9| 66 26.2 +73+ 68.0 | 66 47.7 +9.7+ 70.1 | 67 07.0 +122+ 72.3 | 53
54 64 06.2 -59+ 56.0 | 64 39.0 -39+ 57.7| 65 10.3 -1.9¢ 66 07.6 +26+ 63.4| 66 335 +49+ 655| 66 57.4 +73+ 67.6 | 67 19.2 +98+ 69.8 54
55 64 00.3 -80° 53.7 | 64 351 -61°+ 554 | 65 08.4 -40° 66 10.2 +02+ 60.9 | 66 38.4 +25¢ 63.0| 67 04.7 +49 65.1 | 67 29.0 +73+ 67.2 55
56 63 52.3 -101¢ 51.4 | 64 29.0 -83+ 53.1| 65 044 -6.4° 66 104 -21¢ 585 | 66 40.9 +01 60.4| 67 09.6 +24¢ 62.5| 67 36.3 +4.8 646 | 56
57 63 42.2 -122+ 49.2 | 64 20.7 -103+ 50.8 | 64 58.0 -85¢ 66 08.3 -46+ 56.0 | 66 41.0 -24+ 57.9 | 67 120 -0.1+ 59.9 | 67 41.1 +23+ 62.0 57
58 63 30.0 -141 47.0 | 64 10.4 -125 485 | 64 495 -10.7¢ 66 03.7 -68 53.5| 66 38.6 -47¢ 554 |67 11.9 -26+ 57.3 | 67 434 -03° 59.4| 58
59 63 15.9 -16.1 44.8 | 63 57.9 -145« 46.3 | 64 38.8 -128 47.8 | 65 18.5 -11.0° 49.4 | 65 56.9 -9.2+ 51.1 | 66 339 -72+ 529 | 67 09.3 -51+ 54.8| 67 43.1 -29+56.7 | 59
60 62 59.8 -18.0 42.7 | 63 434 -165 44.1 | 64 26.0 —-14.9¢ 455 | 65 07.5 -13.2* 47.0 | 65 47.7 -11.4+ 48.7 | 66 26.7 -9.5+ 50.4 | 67 04.2 -75+ 52.2 | 67 40.2 -54+ 541 | 60
61 62 41.8 -198 40.6 | 63 269 -184 41.9 | 64 11.1 -16.9+ 43.3 | 64 54.3 —154+ 44.7 | 65 36.3 -136% 46.3 | 66 17.2 -11.9+ 47.9 | 66 56.7 -9.9+ 49.7 | 67 348 -79+ 51.5| 61
62 62 22.0 -21.6 385 | 63 085 -202 39.8 | 63 54.2 -189 41.1 | 64 38.9 -17.3+ 425 | 65 22.7 -158+ 43.9 | 66 05.3 -14.0+ 455 | 66 46.8 -123+ 47.1 | 67 26.9 -103+ 48.9 62
63 62 00.4 -233 36.5 | 62 483 -221 37.7 | 63 353 -207 389 | 64 21.6 -194 40.2 | 65 06.9 -17.8+ 41.6 | 65 51.3 -16.3« 43.1 | 66 34.5 -146+ 44.7 | 67 16.6 -128+ 46.3 63
64 61 37.1 -248 34.6 | 62 26.2 -23.7 35.7 | 63 14.6 -225 36.8 | 64 02.2 -21.2 38.1 | 64 49.1 -19.9+ 39.4 | 65 35.0 -184+ 40.8 | 66 19.9 -16.8+ 42.2 | 67 03.8 -151+ 43.8 | 64
65 61 12.3 -265 32.7 | 62 02.5 -254 33.7 | 62 52.1 -243 34.8 | 63 41.0 -231 359 | 64 29.2 -21.8 37.2 | 65 16.6 -204+ 385 | 66 03.1 -189+ 39.9 | 66 48.7 -17.4+ 41.4 | 65
66 60 45.8 -279 30.8 | 61 37.1 -27.0 31.8 | 62 27.8 -259 32.8 | 63 17.9 -248 33.9 | 64 074 -236 35.0 | 64 56.2 —-224 36.2 | 65 44.2 -21.0+ 375 | 66 31.3 -19.6+ 38.9 66
67 60 17.9 -294 29.0 | 61 10.1 -285 29.9 | 62 01.9 -275 30.9 | 62 53.1 -265 31.9 | 63 43.8 -254 329 | 64 338 -242 34.1 | 65 23.2 -230 353 | 66 11.7 -21.6° 36.6 | 67
68 59 485 -30.7 27.3 | 60 41.6 -29.8 28.1 | 61 344 -201 29.0 | 62 26.6 -281 29.9 | 63 184 -271 30.9 | 64 09.6 -261 31.9 | 65 00.2 -249 33.1 | 65 50.1 -236+ 343 | 68
69 59 17.8 -320 25.6 | 60 11.8 -31.3 26.4 | 61 053 -304 27.2 | 61 58.5 -296 28.0 | 62 51.3 -28.7 28.9 | 63 435 -27.7 29.9 | 64 353 -267 30.9 | 65 26.5 -256 32.1 69
70 58 45.8 -332 24.0 | 59 405 -325 24.6 | 60 349 -318 254 | 61 28.9 -31.0 26.2 | 62 22.6 -302 27.0 | 63 158 -29.3 27.9 | 64 08.6 —-284 28.9 | 65 00.9 -27.4 29.9 70
71 58 12.6 -343 224 |59 08.0 -33.7 23.0 | 60 03.1 -331 23.7 | 60 57.9 -324 244 | 61 524 -31.7 252 | 62 46.5 -308 26.0 | 63 40.2 -300 26.9 | 64 33.5 -29.0 27.8 71
72 57 38.3 -355 20.8 | 58 34.3 -349 21.4 | 59 30.0 -343 22.0 | 60 25.5 -33.7 22.7 | 61 20.7 -330 23.4 | 62 15.7 -323 24.1 | 63 10.2 -315 24.9 | 64 045 -30.7 25.8 72
73 57 02.8 -36.4 19.3 | 57 59.4 -360 19.9 | 58 55.7 -354 20.4 | 59 51.8 -349 21.0 | 60 47.7 -343 21.6 | 61 43.4 -337 223 | 62 38.7 -329 23.1 | 63 33.8 -323 238 | 73
74 56 26.4 -375 17.9 | 57 234 -370 184 | 58 20.3 -366 18.9 | 59 16.9 -360 194 | 60 134 -355 20.0 | 61 09.7 -349 20.6 | 62 05.8 -344 21.3 | 63 01.5 -336 22.0 74
75 55 48.9 -384 16.5 | 56 46.4 -380 16.9 | 57 43.7 -376 17.4 | 58 40.9 -371 17.9 | 59 379 -366 184 | 60 34.8 -362 189 | 61 31.4 -356 19.5| 62 27.9 -350 20.2 75
76 55 10.5 -392 15.1 | 56 08.4 -389 15.5| 57 06.1 -385 15.9 | 58 03.8 -382 16.4 | 59 01.3 -37.7 16.8 | 59 58.6 -372 17.3 | 60 55.8 -36.7 17.9 | 61 52.9 -363 18.4 | 76
7 54 31.3 -401 13.8 | 55 29.5 -398 14.1 | 56 27.6 -394 145 | 57 256 -390 149 | 58 23.6 -388 153 | 59 214 -384 158 | 60 19.1 -380 16.2 | 61 16.6 -37.5 16.7 77
78 53 51.2 -409 125 | 54 49.7 -406 12.8 | 55 48.2 -403 13.2 | 56 46.6 —-40.1 13.5 | 57 44.8 -396 13.9 | 58 43.0 -39.3 14.3 | 59 41.1 -389 14.7 | 60 39.1 -386 15.1 78
79 53 10.3 -416 11.3 | 54 09.1 -414 11.6 | 55 079 -412 11.9 | 56 06.5 -408 12.2 | 57 05.2 -406 12.5| 58 03.7 -403 12.8 | 59 02.2 -40.0 13.2 | 60 00.5 -39.6 13.6 | 79
80 52 28.7 -423 10.1 | 53 27.7 -421 10.3 | 54 26.7 -418 10.6 | 55 25.7 -41.7 10.9 | 56 24.6 -414 11.1 | 57 23.4 -411 11.4 | 58 22.2 -409 11.8 | 59 20.9 -406 12.1 80
81 51 464 -430 9.0 | 52 45.6 -427 9.2 | 53 449 -426 9.4 | 54 44.0 -424 9.6 | 55 43.2 -422 9.8 | 56 42.3 -420 10.1 | 57 41.3 -41.7 10.4 | 58 40.3 -415 10.7 81
82 51 034 -436 7.8 |52 029 -435 8.0 |53 02.3 -433 8.2 |54 016 -431 84 |55010 -430 86|56 003 -428 8.8 |56 59.6 -426 9.0 |57 58.8 -424 93| 82
83 50 19.8 -441 6.7 | 51 194 -440 6.9 |52 19.0 -439 7.1 |53 185 -438 7.2 |54 180 -436 7.4 |55 175 -435 7.6 |56 17.0 -434 7.8 |57 16.4 -432 8.0 83
84 49 357 -447 57|50 354 -447 58 |51 351 -446 59 |52 347 -444 6.1 |53 344 -443 6.2 | 54 34.0 -442 6.4 |55 33.6 -440 65|56 33.2 -439 6.7 84
85 48 51.0 -453 4.7 | 49 50.7 -451 4.8 | 50 50.5 -451 4.9 | 51 50.3 -450 5.0 | 52 50.1 -449 51 | 53 49.8 -448 5.2 | 54 49.6 -447 53|55 493 -446 55 85
86 48 05.7 -457 3.7 | 49 056 -457 3.8 | 50 05.4 -456 3.8 | 51 05.3 -456 3.9 [ 52 05.2 -455 4.0 | 53 05.0 -454 4.1 | 54 049 -454 4.2 |55 04.7 -453 4.3 86
87 47 20.0 -463 2.7 | 48 199 -462 2.8 | 49 19.8 -461 2.8 | 50 19.7 -461 2.9 | 51 19.7 -461 3.0 | 52 19.6 -46.0 3.0 | 53 19.5 -460 3.1 | 54 194 -459 3.2 87
88 46 33.7 -466 1.8 | 47 33.7 -466 1.8 | 48 33.7 -466 1.9 | 49 336 -465 1.9 |50 33.6 -466 1.9 |51 33.6 -46.6 2.0 | 52 335 -465 2.0 | 53 335 -465 21 88
89 45 471 -471 09 | 46 47.1 -471 0.9 | 47 471 -471 0.9 | 48 47.1 -471 09 | 49 470 -470 1.0 | 50 47.0 -470 1.0 | 51 47.0 -470 1.0 |52 470 -470 1.0 89
90 45 00.0 -475 0.0 | 46 00.0 -475 0.0 | 47 00.0 -475 0.0 | 48 00.0 -475 0.0 | 49 00.0 -475 0.0 | 50 00.0 -475 0.0 | 51 00.0 -475 0.0 | 52 00.0 -475 0.0 | 90

45° 46° 47° 48° 49° 50° 51° 52°

o o
38°,322° L.H.A. LATITUDE SAME NAME AS DECLINATION




LATITUDE CONTRARY

NAME TO DECLINATION

L.H.A. 38°, 322°

45° 46° 47° 48° 49° 50° 51° 52°
Dec. Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Hc d 2z Dec.
0 33 51.8 -51.2 132.1 | 33 11.3 -51.6 132.6 | 32 30.5 -521 133.1 | 31 49.3 -525 133.6 | 31 07.8 -53.0 134.0 | 30 26.0 -53.4 134.4 | 29 43.8 -538 134.8 | 29 01.3 -54.1 135.2 0
1 33 00.6 -51.4 132.8 | 32 19.7 -51.9 133.2 | 31 38.4 -523 133.7 | 30 56.8 -52.7 134.1 | 30 14.8 -531 134.6 | 29 32.6 -535 135.0 | 28 50.0 -538 135.4 | 28 07.2 -54.2 135.7 1
2 32 09.2 -515 133.4 | 31 27.8 -52.0 133.8 | 30 46.1 -524 134.3 | 30 04.1 -52.9 134.7 | 29 21.7 -53.2 135.1 | 28 39.1 -53.6 135.5 | 27 56.2 -54.0 135.9 | 27 13.0 -54.3 136.2 2
3 31 17.7 -51.7 134.0 | 30 35.8 -52.1 134.4 | 29 53.7 -526 134.8 | 29 11.2 -52.9 135.2 | 28 28.5 -53.4 135.6 | 27 45.5 -53.7 136.0 | 27 02.2 -54.1 136.4 | 26 18.7 -545 136.7 3
4 30 26.0 -51.9 134.6 | 29 43.7 -523 135.0 | 29 01.1 -52.7 1354 | 28 18.3 -53.1 135.8 | 27 35.1 -534 136.1 | 26 51.8 -539 136.5 | 26 08.1 -54.2 136.8 | 25 24.2 -545 137.2 4
5 29 34.1 -520 135.2 | 28 51.4 -524 135.6 | 28 08.4 -52.8 135.9 | 27 25.2 -53.2 136.3 | 26 41.7 -536 136.6 | 25 57.9 -539 137.0 | 25 13.9 -542 137.3 | 24 29.7 -54.6 137.6 5
6 28 42.1 -52.2 135.7 | 27 59.0 -526 136.1 | 27 15.6 -52.9 136.5 | 26 32.0 -53.3 136.8 | 25 48.1 -53.7 137.1 | 25 04.0 -54.0 137.5 | 24 19.7 -544 137.8 | 23 35.1 546 138.1 6
7 27 499 -523 136.3 | 27 06.4 -52.7 136.6 | 26 22.7 -53.1 137.0 | 25 38.7 -535 137.3 | 24 54.4 -537 137.6 | 24 10.0 -541 138.0 | 23 25.3 -54.4 138.2 | 22 40.5 -54.8 138.5 7
8 26 57.6 -52.4 136.8 | 26 13.7 -52.8 137.2 | 25 29.6 -532 137.5 | 24 45.2 -535 137.8 | 24 00.7 -53.9 138.1 | 23 15.9 -54.2 138.4 | 22 30.9 -545 138.7 | 21 45.7 -54.8 139.0 8
9 26 05.2 -525 137.4 | 25 20.9 -52.9 137.7 | 24 36.4 -532 138.0 | 23 51.7 -53.6 138.3 | 23 06.8 -53.9 138.6 | 22 21.7 -543 1389 | 21 36.4 -546 139.2 | 20 50.9 -54.8 139.4 9
10 25 12.7 -52.7 137.9 | 24 28.0 -53.0 138.2 | 23 43.2 -53.4 1385 | 22 58.1 -53.7 138.8 | 22 12.9 -541 139.1 | 21 27.4 -543 139.3 | 20 41.8 -546 139.6 | 19 56.1 -55.0 139.8 10
11 24 20.0 -52.7 138.4 | 23 35.0 -53.1 138.7 | 22 49.8 -535 139.0 | 22 04.4 -53.8 139.3 | 21 18.8 -54.1 139.6 | 20 33.1 -54.4 139.8 | 19 47.2 -54.7 140.0 | 19 01.1 -55.0 140.3 11
12 23 27.3 -52.9 139.0 | 22 41.9 -53.2 139.2 | 21 56.3 -535 139.5 | 21 10.6 -53.8 139.8 | 20 24.7 -54.1 140.0 | 19 38.7 -545 140.3 | 18 52.5 -54.8 140.5 | 18 06.1 -55.0 140.7 12
13 22 344 -530 139.5 | 21 48.7 -53.3 139.7 | 21 02.8 -53.6 140.0 | 20 16.8 -54.0 140.2 | 19 30.6 -54.3 140.5 | 18 44.2 -545 140.7 | 17 57.7 -548 140.9 | 17 11.1 -551 141.1 13
14 21 41.4 -530 140.0 | 20 55.4 -53.4 140.2 | 20 09.2 -53.7 140.5 | 19 22.8 -54.0 140.7 | 18 36.3 -54.3 140.9 | 17 49.7 -546 141.1 | 17 02.9 -54.9 141.3 | 16 16.0 -55.2 141.5 14
15 20 48.4 -53.2 140.5 | 20 02.0 -53.5 140.7 | 19 15.5 -53.8 141.0 | 18 28.8 -54.1 141.2 | 17 42.0 -54.4 141.4 | 16 55.1 -54.7 141.6 | 16 08.0 -54.9 141.8 | 15 20.8 -55.2 141.9 15
16 19 55.2 -53.2 141.0 | 19 08.5 -535 141.2 | 18 21.7 -53.8 141.4 | 17 34.7 -54.1 1416 | 16 47.6 -54.4 141.8 | 16 00.4 -547 142.0 | 15 13.1 -55.0 142.2 | 14 25.6 -55.2 142.3 16
17 19 02.0 -53.3 1415 | 18 15.0 -53.6 141.7 | 17 27.9 -539 1419 | 16 40.6 -54.2 142.1 | 15 53.2 -54.5 142.3 | 15 05.7 -54.7 142.4 | 14 18.1 -55.0 142.6 | 13 30.4 -55.3 142.7 17
18 18 08.7 -53.3 142.0 | 17 21.4 -53.7 142.2 | 16 34.0 -54.0 142.3 | 15 46.4 -54.3 1425 | 14 58.7 -545 142.7 | 14 11.0 -548 142.8 | 13 23.1 -551 143.0 | 12 35.1 -553 143.1 18
19 17 15.4 -535 1424 | 16 27.7 -53.7 142.6 | 15 40.0 -54.0 142.8 | 14 52.1 -543 143.0 | 14 04.2 -546 143.1 | 13 16.2 -549 143.3 | 12 28.0 -55.1 143.4 | 11 39.8 -553 143.5 19
20 16 21.9 -535 142.9 | 15 34.0 -53.8 143.1 | 14 46.0 -54.1 143.3 | 13 57.8 -54.3 143.4 | 13 09.6 -54.6 143.5 | 12 21.3 -549 143.7 | 11 32,9 -551 143.8 | 10 44.5 -554 143.9 20
21 15 28.4 -535 143.4 | 14 40.2 -538 143.5 | 13 51.9 -541 1437 | 13 03.5 -54.4 143.8 | 12 15.0 -546 144.0 | 11 26.4 -549 144.1 | 10 37.8 -551 144.2 9 49.1 -554 1443 21
22 14 349 -537 143.9 | 13 46.4 -53.9 1440 | 12 57.8 -542 1441 | 12 09.1 -54.4 1443 | 11 20.4 -54.7 144.4 | 10 31.5 -549 1445 9 42.7 -55.2 144.6 8 53.7 -55.4 1447 22
23 13 41.2 -536 144.3 | 12 52,5 -54.0 1445 | 12 03.6 -54.2 144.6 | 11 14.7 -545 144.7 | 10 25.7 -54.8 144.8 9 36.6 -55.0 144.9 8 47.5 -552 145.0 7 58.3 -555 145.1 23
24 12 47.6 -53.7 144.8 | 11 585 -540 144.9 | 11 09.4 -543 1450 | 10 20.2 -545 145.1 9 309 -547 1452 | 8 41.6 -550 1453 | 7 52.3 -553 1454 | 7 02.8 -554 1455 24
25 11 53.9 -538 145.2 | 11 04.5 -54.0 145.3 | 10 15.1 -54.2 145.5 9 25.7 -545 145.6 8 36.2 -548 145.6 7 46.6 -55.0 145.7 6 57.0 -55.2 145.8 6 07.4 -555 145.9 25
26 11 00.1 -53.8 145.7 | 10 10.5 -54.0 145.8 9 209 -543 1459 8 31.2 -546 146.0 7 41.4 -548 146.1 6 51.6 -55.0 146.1 6 01.8 -55.3 146.2 5 11.9 -555 146.2 26
27 10 06.3 -538 146.1 | 9 16.5 -54.1 146.2 8 26.6 -54.4 146.3 7 36.6 -54.6 146.4 6 46.6 -54.8 146.5 | 5 56.6 -551 146.5 | 5 06.5 -553 146.6 | 4 16.4 -555 146.6 27
28 9 125 -539 146.6 8 22.4 -541 146.7 7 32.2 -54.3 146.7 6 42.0 -546 146.8 5 51.8 -54.9 146.9 5 01.5 -55.0 146.9 4 11.2 -553 147.0 3 20.9 -555 147.0 28
29 8 18.6 -539 147.0 7 28.3 -54.2 147.1 6 379 -54.4 147.2 5 47.4 —546 147.2 4 56.9 -54.8 147.3 4 06.5 -55.1 147.3 3 159 -553 147.4 2 25.4 555 147.4 29
30 7 247 -539 1475 6 34.1 -54.2 1475 5 435 -54.4 1476 4 52.8 -54.6 147.6 4 02.1 -54.9 147.7 3 114 -s551 1477 2 20.6 -553 147.7 1 29.9 -555 147.8 30
31 6 30.8 -53.9 147.9 5 39.9 -541 148.0 4 49.1 -545 148.0 3 58.2 -54.7 148.1 3 07.2 -54.8 148.1 2 16.3 -55.1 148.1 1 253 -553 148.1 0 344 -556 148.1 31
32 5 36.9 -54.0 148.4 4 458 -54.2 148.4 3 54.6 -54.4 1484 3 03.5 -54.7 148.5 2 12.4 -549 1485 1 21.2 -551 148.5 0 30.0 -55.3 148.5 0 21.2 +555 315 32
33 4 429 -540 1488 | 3 51.6 -54.3 148.8 | 3 00.2 -54.4 148.9 2 08.8 -54.6 148.9 1175 -549 1489 | 0 26.1 -551 148.9 0 25.3 +553 31.1 1 16.7 +555 31.1 33
34 3 48.9 -54.0 149.2 2 57.3 -54.2 1493 2 05.8 -545 149.3 1 142 -547 149.3 0 22.6 -54.9 149.3 0 29.0 +551 30.7 1 20.6 +553 30.7 2 122 +555 30.7 34
35 2 549 -540 149.7 | 2 03.1 -54.2 149.7 1 11.3 -54.4 149.7 0 19.5 -54.7 149.7 | 0 32.3 +549 30.3 1241 +s551 30.3| 2 159 +553 30.3| 3 07.7 +555 303 | 35
36 2 00.9 -54.0 150.1 1 08.9 -542 150.1 0 16.9 -545 150.1 0 35.2 +546 29.9 1272 +549 299 2 19.2 +551 29.9 3 11.2 +553 29.9 4 03.2 +555 30.0 36
37 1 06.9 -54.0 150.5 0 14.7 -54.3 150.5 0 37.6 +544 295 1298 +547 295 2 221 +548 295 3 143 +551 29.5 4 065 +553 29.5| 4 587 +555 29.6 37
38 0 12,9 —540 151.0 | 0 39.6 +542 29.0 1320 +545 29.0 | 2 245 +547 29.1 3169 +549 29.1| 4 094 +550 29.1| 5018 +553 29.1 | 5 54.2 +554 29.2 38
39 0 41.1 +540 28.6 1338 +542 286 | 2 265 +544 286 | 3 19.2 +546 286 | 4 118 +549 287 | 5 04.4 +551 287 | 557.1 +552 288 | 6 49.6 +555 28.8| 39
40 1 35.1 +541 28.2 2 28.0 +543 28.2 3 209 +545 28.2 4 13.8 +546 28.2 5 06.7 +548 28.3 5 595 +550 28.3 6 52.3 +552 28.4 7 45.1 +554 284 40
41 2 292 +540 27.7| 3 223 +542 27.7| 4 154 +544 278 | 5 084 +547 278 | 6 015 +548 279 | 6 545 +551 279 | 7 475 +553 28.0| 8 405 +554 28.0| 41
42 3232 +539 273 | 4 165 +542 27.3 | 5 09.8 +544 273 | 6 03.1 +546 27.4| 6 56.3 +548 274 | 7 49.6 +549 275 | 8 428 +551 27.6 | 9 359 +554 27.6 | 42
43 4 17.1 +540 26.8 5 10.7 +541 26.9 6 04.2 +544 26.9 6 57.7 +545 27.0 7 51.1 +548 27.0 8 445 +550 27.1 9 37.9 +552 27.2| 10 31.3 +553 27.3 | 43
44 5 11.1 +540 26.4 6 04.8 +542 26.4 6 58.6 +543 26.5 7 52.2 +546 26.6 8 459 +547 26.6 9 395 +550 26.7 | 10 33.1 +551 26.8 | 11 26.6 +554 26.9 44
45 6 05.1 +539 26.0 6 59.0 +541 26.0 7 529 +543 26.1 8 46.8 +545 26.1 9 40.6 +548 26.2 | 10 345 +549 26.3 | 11 28.2 +551 26.4 | 12 22.0 +552 26.5 45
46 6 59.0 +539 255 7 53.1 +541 25.6 8 47.2 +543 25.6 9 413 +545 25.7 | 10 354 +546 25.8 | 11 29.4 +548 259 | 12 23.3 +551 26.0 | 13 17.2 +553 26.1 46
47 7 529 +539 251 8 47.2 +541 25.1 9 415 +543 25.2| 10 35.8 +545 253 | 11 30.0 +547 254 | 12 24.2 +549 255 | 13 184 +550 25.6 | 14 125 +552 25.7 47
48 8 46.8 +538 24.6 9 41.3 +541 24.7 | 10 35.8 +542 24.8 | 11 30.3 +544 249 | 12 247 +546 249 | 13 19.1 +548 25.0 | 14 134 +550 25.1 | 15 07.7 +551 25.3 48
49 9 40.6 +539 24.2 | 10 354 +540 24.3 | 11 30.0 +542 243 | 12 247 +544 24.4 | 13 19.3 +546 245 | 14 13.9 +547 24.6 | 15 08.4 +549 24.7 | 16 02.8 +552 24.9 49
50 10 345 +537 237 | 11 29.4 +539 23.8 | 12 24.2 +542 23.9 | 13 19.1 +543 24.0| 14 139 +545 24.1 | 15 08.6 +547 24.2 | 16 03.3 +549 243 | 16 58.0 +550 24.4| 50
51 11 28.2 +538 23.3 | 12 23.3 +539 23.4 | 13 184 +541 235 | 14 134 +543 23.6 | 15 08.4 +544 237 | 16 03.3 +547 23.8 | 16 58.2 +54.8 23.9 | 17 53.0 +55.0 24.0 51
52 12 22,0 +53.7 22.8 | 13 17.2 +539 229 | 14 125 +540 23.0 | 15 07.7 +542 23.1 | 16 02.8 +545 23.2 | 16 58.0 +546 23.3 | 17 53.0 +548 23.5| 18 48.0 +550 23.6 | 52
53 13 15.7 +536 224 | 14 11.1 +538 225 | 15 06.5 +540 22.6 | 16 01.9 +542 22.7 | 16 57.3 +543 228 | 17 52.6 +545 22.9 | 18 47.8 +547 23.0 | 19 43.0 +549 23.2 53
54 14 09.3 +536 21.9 | 15 04.9 +538 22.0 | 16 00.5 +540 22.1 | 16 56.1 +541 22.2 | 17 51.6 +543 223 | 18 47.1 +545 22.5| 19 425 +54.7 22.6 | 20 37.9 +548 22.7 54
55 15 02,9 +535 21.4 | 15 58.7 +537 21.6 | 16 54.5 +539 21.7 | 17 50.2 +541 21.8 | 18 45.9 +543 219 | 19 41.6 +544 22.0 | 20 37.2 +545 222 | 21 32.7 +548 223 55
56 15 56.4 +535 21.0 | 16 52.4 +536 21.1 | 17 48.4 +538 21.2 | 18 443 +540 21.3 | 19 40.2 +541 21.4 | 20 36.0 +543 21.6 | 21 31.7 +546 21.7 | 22 27.5 +546 219 56
57 16 49.9 +534 205 | 17 46.0 +536 20.6 | 18 42.2 +53.7 20.7 | 19 38.3 +53.9 20.9 | 20 34.3 +541 21.0 | 21 30.3 +543 21.1 | 22 26.3 +54.4 21.3 | 23 22.1 +546 21.4 57
58 17 433 +533 20.0 | 18 39.6 +535 20.1 | 19 359 +537 20.3 | 20 32.2 +538 20.4 | 21 28.4 +540 20.5| 22 24.6 +542 20.7 | 23 20.7 +543 20.8 | 24 16.7 +546 21.0 | 58
59 18 36.6 +53.3 19.5| 19 33.1 +535 19.7 | 20 29.6 +536 19.8 | 21 26.0 +538 19.9 | 22 22.4 +540 20.1 | 23 18.8 +541 20.2 | 24 15.0 +543 20.4 | 25 11.3 +54.4 20.5 59
60 19 299 +531 19.1 | 20 26.6 +53.3 19.2 | 21 23.2 +535 19.3 | 22 19.8 +537 194 | 23 16.4 +538 19.6 | 24 12.9 +540 19.7 | 25 09.3 +542 19.9 | 26 05.7 +54.4 20.0 60
61 20 23.0 +531 18.6 | 21 199 +533 18.7 | 22 16.7 +534 18.8 | 23 135 +536 19.0 | 24 10.2 +538 19.1 | 25 06.9 +539 19.2 | 26 03.5 +541 19.4 | 27 00.1 +542 19.6 | 61
62 21 16.1 +530 18.1 | 22 13.2 +531 18.2 | 23 10.1 +534 18.3 | 24 07.1 +535 185 | 25 04.0 +536 18.6 | 26 00.8 +538 18.8 | 26 57.6 +540 189 | 27 54.3 +542 19.1 62
63 22 09.1 +529 17.6 | 23 06.3 +531 17.7 | 24 03.5 +532 17.8 | 25 00.6 +534 18.0 | 25 57.6 +536 18.1 | 26 54.6 +53.7 18.3 | 27 51.6 +53.8 18.4 | 28 48,5 +540 18.6 63
64 23 02.0 +529 17.1 | 23 59.4 +530 17.2 | 24 56.7 +531 17.3 | 25 54.0 +532 17.5| 26 51.2 +534 17.6 | 27 48.3 +536 17.8 | 28 454 +538 17.9 | 29 425 +539 18.1 64
65 23 549 +527 16.5| 24 52.4 +528 16.7 | 25 49.8 +530 16.8 | 26 47.2 +532 16.9 | 27 446 +533 17.1 | 28 41.9 +535 17.3 | 29 39.2 +537 17.4| 30 36.4 +538 17.6 | 65
66 24 476 +526 16.0 | 25 45.2 +528 16.1 | 26 42.8 +529 16.3 | 27 40.4 +531 16.4 | 28 37.9 +532 16.6 | 29 35.4 +534 16.7 | 30 329 +535 16.9 | 31 30.2 +537 17.1 66
67 25 40.2 +524 155 | 26 38.0 +526 15.6 | 27 35.7 +528 15.7 | 28 335 +529 159 | 29 31.1 +531 16.0 | 30 28.8 +532 16.2 | 31 26.4 +534 16.4 | 32 239 +536 16.6 | 67
68 26 32.6 +524 149 | 27 30.6 +525 15.1 | 28 285 +527 152 | 29 26.4 +528 154 | 30 24.2 +530 155 | 31 22.0 +531 15.7 | 32 19.8 +532 158 | 33 17.5 +534 16.0 | 68
69 27 25.0 +522 144 | 28 23.1 +524 145 | 29 21.2 +525 14.7 | 30 19.2 +526 14.8 | 31 17.2 +528 15.0 | 32 15.1 +530 15.1 | 33 13.0 +53.1 15.3 | 34 10.9 +532 155 69
70 28 17.2 +521 13.8 | 29 155 +522 14.0 | 30 13.7 +523 14.1 | 31 11.8 +525 14.3 | 32 10.0 +526 14.4 | 33 08.1 +528 14.6 | 34 06.1 +53.0 14.7 | 35 04.1 +531 14.9 70
71 29 09.3 +51.9 13.3 | 30 07.7 +521 13.4 | 31 06.0 +522 13.5| 32 04.3 +524 13.7 | 33 02.6 +525 13.8 | 34 009 +526 14.0 | 34 59.1 +527 142 | 35 57.2 +529 143 | 71
72 30 01.2 +518 12.7 | 30 59.8 +51.9 12.8 | 31 58.2 +521 13.0 | 32 56.7 +522 13.1 | 33 55.1 +523 13.3 | 34 535 +525 13.4 | 35 51.8 +527 13.6 | 36 50.1 +528 13.8 72
73 30 53.0 +51.7 12.1 | 31 51.7 +517 12.2 | 32 50.3 +51.9 12.4 | 33 489 +520 125 | 34 47.4 +522 12.7 | 35 46.0 +523 12.8 | 36 44.5 +524 13.0 | 37 429 +526 13.2 73
74 31 447 +514 115 | 32 434 +516 11.6 | 33 42.2 +51.7 11.8 | 34 409 +518 11.9 | 35 39.6 +520 12.1 | 36 38.3 +521 12.2 | 37 36.9 +522 124 | 38 355 +523 125 | 74
75 |32 361 +51.3 10.9 | 33 35.0 +51.4 11.0 | 34 339 +515 11.2 | 35 32.7 +51.7 11.3 | 36 31.6 +51.7 11.4 | 37 30.4 +519 11.6 | 38 29.1 +520 11.7 | 39 27.8 +522 119 | 75
76 33 27.4 +51.1 10.3 | 34 26.4 +512 10.4 | 35 254 +513 10.5| 36 24.4 +51.4 10.7 | 37 233 +516 10.8 | 38 22.3 +516 11.0 | 39 21.1 +51.9 11.1| 40 20.0 +520 11.3| 76
77 34 185 +509 9.7 |35 176 +51.0 9.8 |36 16.7 +51.1 9.9 | 37 158 +51.3 10.0 | 38 149 +51.3 10.2 | 39 139 +515 10.3 | 40 13.0 +51.6 10.4 | 41 12.0 +51.7 106 | 77
78 35 094 +506 9.0 | 36 08.6 +508 9.1 |37 07.8 +509 9.2 | 38 07.1 +51.0 9.4 | 39 06.2 +51.2 9.5 | 40 054 +512 9.6 | 41 04.6 +51.3 9.8 | 42 03.7 +51.4 9.9 78
79 36 00.0 +505 8.3 | 36 59.4 +506 8.5 |37 58.7 +507 8.6 | 38 58.1 +50.7 8.7 | 39 57.4 +508 8.8 | 40 56.6 +51.0 8.9 |41 559 +51.1 9.1 |42 551 +512 9.2 79
80 36 50.5 +502 7.7 | 37 50.0 +503 7.8 | 38 49.4 +504 7.9 | 39 488 +505 8.0 | 40 482 +506 8.1 |41 47.6 +507 8.2 | 42 47.0 +508 8.4 | 43 46.3 +51.0 85| 80
81 37 40.7 +500 7.0 | 38 40.3 +500 7.1 |39 39.8 +502 7.2 | 40 39.3 +503 7.3 | 41 388 +504 7.4 |42 383 +505 7.5 |43 37.8 +505 7.6 | 44 373 +506 7.8 81
82 38 30.7 +49.7 6.3 | 39 30.3 +499 6.4 |40 30.0 +499 6.5 | 41 29.6 +500 6.6 | 42 29.2 +500 6.7 | 43 28.8 +501 6.8 | 44 28.3 +503 6.9 | 45 279 +503 7.0| 82
83 39 204 +495 5.6 |40 20.2 +495 5.6 |41 199 +496 57| 42 196 +496 58| 43 19.2 +498 59 | 44 189 +498 6.0 | 45 18.6 +499 6.1 | 46 18.2 +500 6.2 83
84 40 09.9 +492 4.8 | 41 09.7 +492 4.9 | 42 095 +492 5.0 | 43 09.2 +494 5.1 | 44 09.0 +494 51 | 45 08.7 +495 5.2 | 46 08,5 +496 53 | 47 08.2 +49.7 54 84
85 40 59.1 +488 4.1 | 41 589 +489 4.1 | 42 58.7 +49.0 4.2 | 43 58.6 +490 4.3 | 44 584 +491 4.4 | 45 582 +492 4.4 |46 58.1 +492 45| 47 579 +492 4.6 85
86 41 479 +486 3.3 | 42 47.8 +486 3.4 | 43 47.7 +486 3.4 | 44 476 +487 35|45 475 +487 35| 46 474 +488 3.6 | 47 473 +488 3.7 | 48 47.1 +489 3.7 86
87 42 365 +482 25|43 36.4 +482 2.6 | 44 36.3 +483 2.6 | 45 36.3 +483 2.6 | 46 36.2 +484 2.7 | 47 36.2 +483 2.7 | 48 36.1 +484 2.8 | 49 36.0 +485 2.8 87
88 43 247 +418 1.7 | 44 246 +479 1.7 | 45 246 +479 1.8 | 46 24.6 +479 1.8 | 47 246 +479 1.8 | 48 245 +480 1.9 |49 245 +480 1.9 |50 245 +480 1.9 88
89 44 125 +475 09 | 45 125 +475 09 | 46 125 +475 0.9 | 47 125 +475 0.9 | 48 125 +475 0.9 | 49 125 +475 0.9 | 50 125 +475 1.0 | 51 125 +475 10| 89
90 45 00.0 +471 0.0 | 46 00.0 +471 0.0 | 47 00.0 +471 0.0 | 48 00.0 +471 0.0 | 49 00.0 +470 0.0 | 50 00.0 +47.0 0.0 | 51 00.0 +470 0.0 | 52 00.0 +470 0.0 | 90
45° 46° 47° 48° 49° 50° 51° 52°
L.H.A. greater than 180° ....Zn=180°-Z o o
Lt { A greater than 180°... 20218077 | ATITUDE  SAME  NAME AS DECLINATION L.H.A. 142°, 218



Table of Increments and Corrections

0 1 2 3 4 5 6 7 8 9

o 1o 1 O 1o 1 O 1 o 1 O 1 O 1 O 1 O } sec
o 0 00 O 150 O 300 O 450 1 00 1 150 1 300 1 450 2 00 2 150"
¢ 0 03 0 153 0 303 0 453 1 03 1 153 1 303 1 453 2 03 2 153)
2 0 05 0 155 0 305 0 455 1 05 1 155 1 305 1 455 2 05 2 155) 7~
< 0 08 0 158 0 308 0 458 1 08 1 158 1 308 1 458 2 08 2 158} <
24 0 10 0 160 O 310 O 460 1 10 1 160 1 310 1 460 2 10 2 16.00 %
s 0 13 0 163 0 313 0 463 1 13 1 163 1 313 1 463 2 13 2 163 3
9 0 15 0 165 0 315 0 465 1 15 1 165 1 315 1 465 2 15 2 165" &
7 0 18 0 168 0 318 0 468 1 18 1 168 1 318 1 468 2 18 2 168" ¥
¢y 0 20 0 170 O 320 0 470 1 20 1 170 1 320 1 470 2 20 2 170 &
ey 0 23 0 173 0 323 0 473 1 23 1 173 1 323 1 473 2 23 2 173} ¢
o) 0 25 0 175 0 325 0 475 1 25 1 175 1 325 1 475 2 25 2 175 il
% 0 28 0 178 0 328 0 478 1 28 1 178 1 328 1 478 2 28 2 17.8 ikt

0O 30 0 180 O 330 0 480 1 30 1 180 1 330 1 480 2 3.0 2

0 33 0 183 0 333 0 483 1 33 1 183 1 333 1 483 2 33 2

0O 35 0 185 0 335 0 485 1 35 1 185 1 335 1 485 2 35 2

0O 38 0 188 0 338 0 488 1 38 1 188 1 338 1 488 2 38 2

0 40 0 190 O 340 0 490 1 40 1 190 1 340 1 490 2 40 2

0 43 0 193 0 343 0 493 1 43 1 193 1 343 1 493 2 43 2

0 45 0 195 0 345 0 495 1 45 1 195 1 345 1 495 2 45 2

0 48 0 198 0 348 0 498 1 48 1 198 1 348 1 498 2 48 2

0 50 0 200 0 350 0500 1 50 1 200 1 350 1 5.0 2 50 2

0 53 0203 0353 0503 1 53 1 203 1 353 1 503 2 53 2

0 55 0 205 0 355 0505 1 55 1 205 1 355 1 505 2 55 2

0O 58 0 208 0 358 0508 1 58 1 208 1 358 1 508 2 58 2

0 60 0 210 0 360 0 510 1 60 1 210 1 360 1 510 2 6.0 2

0 63 0213 033 0513 1 63 1 213 1 363 1 513 2 63 2

0O 65 0215 0365 0515 1 65 1 215 1 365 1 515 2 65 2

0O 68 0218 0 368 0518 1 68 1 218 1 368 1 518 2 6.8 2

0 70 0 220 0 370 0520 1 70 1 220 1 370 1 520 2 70 2

0 73 0223 0373 0523 1 73 1 223 1 373 1 523 2 73 2

0 75 0225 0 375 0525 1 75 1 225 1 375 1 525 2 75 2

0O 78 0 228 0 378 0528 1 78 1 228 1 378 1 528 2 7.8 2

0O 80 0 230 0 380 0 530 1 80 1 230 1 380 1 530 2 80 2

0O 83 0233 0 383 0533 1 83 1 233 1 383 1533 2 83 2

0 85 0 235 0 385 0 535 1 85 1 235 1 385 1 535 2 85 2

0O 88 0 238 0 388 0 538 1 88 1 238 1 388 1 538 2 88 2

0 90 0 240 0 390 0 540 1 90 1 240 1 390 1 540 2 9.0 2

0 93 0 243 0 393 0 543 1 93 1 243 1 393 1 543 2 93 2

0 95 0 245 0 395 0 545 1 95 1 245 1 395 1 545 2 95 2

0O 98 0 248 0 398 0 548 1 98 1 248 1 398 1 548 2 9.8 2

0 100 O 250 O 400 O 550 1 100 1 250 1 400 1 550 2 100 2

0 103 0 253 O 403 0 5.3 1 103 1 253 1 403 1 553 2 103 2

0 105 0 255 0O 405 0 555 1 105 1 255 1 405 1 555 2 105 2

0O 108 0 258 O 408 0O 558 1 108 1 258 1 408 1 558 2 10.8 2

0 110 0 260 O 410 0 5.0 1 110 1 260 1 410 1 56.0 2 11.0 2

0 113 0 263 0 413 0 5.3 1 113 1 263 1 413 1 563 2 113 2

0 115 0 265 0 415 0 5.5 1 115 1 265 1 415 1 565 2 115 2

0 118 0 268 0 418 0 5.8 1 118 1 268 1 418 1 568 2 118 2

0 120 0 270 0 420 0 570 1 120 1 270 1 420 1 570 2 120 2

0 123 0 273 0 423 0 573 1 123 1 273 1 423 1 573 2 123 2

0 125 0 275 0 425 0 575 1 125 1 275 1 425 1 575 2 125 2

0 128 0 278 0 428 0 578 1 128 1 278 1 428 1 578 2 128 2

0 130 0 280 O 430 0 580 1 130 1 280 1 430 1 580 2 130 2

0 133 0 283 0 433 0 583 1 133 1 283 1 433 1 583 2 133 2

0 135 0 285 0 435 0 585 1 135 1 285 1 435 1 585 2 135 2

0 138 0 288 0O 438 0 588 1 138 1 288 1 438 1 588 2 138 2

0 140 0 290 O 440 0 59.0 1 140 1 290 1 440 1 59.0 2 140 2

0 143 0 293 0 443 0 593 1 143 1 293 1 443 1 593 2 143 2

0 145 0 295 0 445 0 595 1 145 1 295 1 445 1 595 2 145 2

0 148 0 298 0 448 0 598 1 148 1 298 1 448 1 59.8 2 148 2

0 150 0 300 O 450 1 00 1 15 1 300 1 450 2 00 2 15 2
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30.0
30.3
30.5
30.8
31.0
31.3
315
31.8
32.0
32.3
325
32.8
33.0
33.3
335
33.8
34.0
34.3
34.5
34.8
35.0
35.3
35.5
35.8
36.0
36.3
36.5
36.8
37.0
37.3
37.5
37.8
38.0
38.3
38.5
38.8
39.0
39.3
39.5
39.8
40.0
40.3
40.5
40.8
41.0
41.3
41.5
41.8
42.0
42.3
42.5
42.8
43.0
43.3
435
43.8
44.0
44.3
44.5
44.8
45.0
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45.0
45.3
45.5
45.8
46.0
46.3
46.5
46.8
47.0
47.3
47.5
47.8
48.0
48.3
48.5
48.8
49.0
49.3
49.5
49.8
50.0
50.3
50.5
50.8
51.0
51.3
51.5
51.8
52.0
52.3
52.5
52.8
53.0
53.3
53.5
53.8
54.0
54.3
54.5
54.8
55.0
55.3
55.5
55.8
56.0
56.3
56.5
56.8
57.0
57.3
57.5
57.8
58.0
58.3
58.5
58.8
59.0
59.3
59.5
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0.0
0.3
0.5
0.8
1.0
13
15
18
2.0
2.3
2.5
2.8
3.0
3.3
35
3.8
4.0
4.3
4.5
4.8
5.0
5.3
5.5
5.8
6.0
6.3
6.5
6.8
7.0
7.3
7.5
7.8
8.0
8.3
8.5
8.8
9.0
9.3
9.5
9.8
10.0
10.3
10.5
10.8
11.0
11.3
115
11.8
12.0
12.3
12.5
12.8
13.0
13.3
13.5
13.8
14.0
14.3
145
14.8
15
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15.0
15.3
155
15.8
16.0
16.3
16.5
16.8
17.0
17.3
17.5
17.8
18.0
18.3
18.5
18.8
19.0
19.3
19.5
19.8
20.0
20.3
20.5
20.8
21.0
21.3
215
21.8
22.0
22.3
22.5
22.8
23.0
23.3
235
23.8
24.0
24.3
24.5
24.8
25.0
25.3
25.5
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30.0
30.3
30.5
30.8
31.0
31.3
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31.8
32.0
32.3
325
32.8
33.0
33.3
335
33.8
34.0
34.3
34.5
34.8
35.0
35.3
35.5
35.8
36.0
36.3
36.5
36.8
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37.3
37.5
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40.5
40.8
41.0
41.3
41.5
41.8
42.0
42.3
42.5
42.8
43.0
43.3
435
43.8
44.0
44.3
44.5
44.8
45.0

=
(&)

o

AW WWWWWwWowWwowWwowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowow

45.0
45.3
45.5
45.8
46.0
46.3
46.5
46.8
47.0
47.3
47.5
47.8
48.0
48.3
48.5
48.8
49.0
49.3
49.5
49.8
50.0
50.3
50.5
50.8
51.0
51.3
51.5
51.8
52.0
52.3
52.5
52.8
53.0
53.3
53.5
53.8
54.0
54.3
54.5
54.8
55.0
55.3
55.5
55.8
56.0
56.3
56.5
56.8
57.0
57.3
57.5
57.8
58.0
58.3
58.5
58.8
59.0
59.3
59.5
59.8

0.0

[
(o2}

o

A AP IAEDMDEDMDAEDADDAEDMDAEDADDDAEDDEDDDAEDADDAEDMDDAEDDDDDAEDDDADEDDAEDADDAEDMDDAEDAMDDDAEDMDDAEDMDDAEDMDMDAEDMDDAEDMDAED™DNDED

0.0
0.3
0.5
0.8
1.0
13
15
1.8
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3.3
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4.3
4.5
4.8
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6.3
6.5
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7.3
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8.8
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26.5
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33.8
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34.3
34.5
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35.3
35.5
35.8
36.0
36.3
36.5
36.8
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37.5
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40.0
40.3
40.5
40.8
41.0
41.3
41.5
41.8
42.0
42.3
42.5
42.8
43.0
43.3
435
43.8
44.0
44.3
44.5
44.8
45.0

[ERN
©

o

OADBAEDIDDEDIDDEDIDDEDIDDEDIDDEDIDEDIDDDEDIDDDEDDEDDEDDEDDEDDEDDEDDEDDEDIDDDEDDDEDDDEDDDAEDDMDDDDDIAEDDDEDDDDEDDEDdDNSD




Ol N 0D WNFE O

NP RRPRRRERRRR
O ©O~NOODAWNEREO

32

40

N
o

o

(@2 @2 I &2 & N & 2 N@ 2 B@ 2 @2 @2 &2 N & 2 @ 2 @ 2 @ 5 @2 I & @ 2 @ 2 @ 2 &2 & & 2 @ @ 2 @ 2 @2 I & @ 2 @ 2 @ 2 @2 I 2 @ @ 2 @ 2 @2 & 3 R & @ 2 @ 2 @ 2 @2 & B &2 B @ B@ 2 I @ 2 (@2 I & 2 B &2 BN @ ) B @ ) (@ ) I @ 2 B &2 B & I &) @

0.0
0.3
0.5
0.8
1.0
1.3
15
1.8
2.0
2.3
2.5
2.8
3.0
3.3
35
3.8
4.0
4.3
4.5
4.8
5.0
53
5.5
5.8
6.0
6.3
6.5
6.8
7.0
7.3
7.5
7.8
8.0
8.3
8.5
8.8
9.0
9.3
9.5
9.8
10.0
10.3
10.5
10.8
11.0
11.3
11.5
11.8
12.0
12.3
12.5
12.8
13.0
13.3
135
13.8
14.0
14.3
14.5
14.8
15

N
[y

o

(2 @2 &2 & N 2 @ 2 @ 2 (@ 2 &2 2 & 2 & 2 @ 2 @ &2 I 2 N 2 @ @ 2 (@ 2 &3 B 1 @ 2 & @ @ 2 &2 I & @ @ 2 @ 2 @3 I & @ @ » @ 2 @2 & & @ 2 @ 2 @ 2 @2 I 1 1 @ 2 @ 2 & 2 @2 &2 RN 2 BN 2 B@ 2 (@ 2 IR@ 2 B & B & B &) & |

15.0
15.3
155
15.8
16.0
16.3
16.5
16.8
17.0
17.3
17.5
17.8
18.0
18.3
18.5
18.8
19.0
19.3
19.5
19.8
20.0
20.3
20.5
20.8
21.0
21.3
215
21.8
22.0
22.3
22.5
22.8
23.0
23.3
235
23.8
24.0
24.3
24.5
24.8
25.0
25.3
25.5
25.8
26.0
26.3
26.5
26.8
27.0
27.3
27.5
27.8
28.0
28.3
28.5
28.8
29.0
29.3
29.5
29.8
30.0

N
N

o

(@2 @2 I &2 & N & 2 NN@ 2 B@ 2 @2 @2 &2 N & 2 @ 2 @ 2 @ 2 @2 I & @ 2 @ 2 @ 2 &2 I & 2 @ @ 2 @ 2 @2 I & @ 2 @ 2 @ 2 @2 I & 2 @ 3 @ 2 @ 5 @2 & 2 R & @ 2 @ 2 @ 2 @2 & B &2 R & @ 2 B @ 2 (@2 B & 2 B &2 BN @ ) B @) (@ ) I @ 2 B &2 B & B &) @
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40 41 42 43 44 45 46 a7 48 49

10 0.0 10 150 10 300 10 450 11 0.0 11 150 11 30.0 11 450 12 0.0
10 03 10 153 10 30.3 10 453 11 03 11 153 11 303 11 453 12 03
10 05 10 155 10 305 10 455 11 05 11 155 11 305 11 455 12 05
10 0.8 10 158 10 308 10 458 11 0.8 11 158 11 308 11 458 12 0.8
10 10 160 10 31.0 10 460 11 10 11 160 11 310 11 460 12 1.0
10 13 10 163 10 313 10 463 11 13 11 163 11 313 11 463 12 13
10 15 10 165 10 315 10 465 11 15 11 165 11 315 11 465 12 15
10 18 10 168 10 318 10 468 11 18 11 168 11 318 11 468 12 1.8
10 20 10 170 10 320 10 470 11 20 11 170 11 320 11 470 12 20
10 23 10 173 10 323 10 473 11 23 11 173 11 323 11 473 12 23
25 10 175 10 325 10 475 11 25 11 175 11 325 11 475 12 25
28 10 178 10 328 10 478 11 28 11 178 11 328 11 478 12 28
30 10 180 10 330 10 480 11 3.0 11 180 11 33.0 11 480 12 3.0
33 10 183 10 333 10 483 11 33 11 183 11 333 11 483 12 33
35 10 185 10 335 10 485 11 35 11 185 11 335 11 485 12 35
38 10 188 10 338 10 488 11 3.8 11 188 11 338 11 488 12 3.8
40 10 19.0 10 340 10 490 11 40 11 190 11 340 11 490 12 40
43 10 193 10 343 10 493 11 43 11 193 11 343 11 493 12 43
45 10 195 10 345 10 495 11 45 11 195 11 345 11 495 12 45
48 10 198 10 348 10 498 11 48 11 198 11 348 11 498 12 438
50 10 200 10 350 10 500 11 50 11 20.0 11 350 11 500 12 5.0
10 53 10 203 10 353 10 503 11 53 11 203 11 353 11 503 12 53
10 55 10 205 10 355 10 505 11 55 11 205 11 355 11 505 12 55
10 58 10 208 10 358 10 508 11 58 11 208 11 358 11 508 12 58
10 6.0 10 210 10 360 10 510 11 6.0 11 21.0 11 360 11 510 12 6.0
10 63 10 213 10 363 10 513 11 63 11 213 11 363 11 513 12 6.3
10 65 10 215 10 365 10 515 11 65 11 215 11 365 11 515 12 6.5
10 6.8 10 218 10 368 10 518 11 6.8 11 218 11 368 11 518 12 6.8
100 70 10 220 10 370 10 520 11 7.0 11 220 11 370 11 520 12 7.0
100 73 10 223 10 373 10 523 11 7.3} 11 223 11 373 11 523 12 73
10 75 10 225 10 375 10 525 11 75 11 225 11 375 11 525 12 75
100 78 10 228 10 378 10 528 11 7.8 11 228 11 378 11 528 12 7.8
< 10 80 10 230 10 380 10 530 11 8.0 11 23.0 11 380 11 530 12 80
10 83 10 233 10 383 10 583 11 83 11 233 11 383 11 533 12 83
10 85 10 235 10 385 10 535 11 85 11 235 11 385 11 535 12 85
10 88 10 238 10 388 10 588 11 88 11 238 11 388 11 538 12 88
10 9.0 10 240 10 390 10 540 11 9.0 11 240 11 39.0 11 540 12 9.0
10 93 10 243 10 393 10 543 11 93 11 243 11 393 11 543 12 93
10 95 10 245 10 395 10 545 11 95 11 245 11 395 11 545 12 95
10 98 10 248 10 398 10 548 11 9.8 11 248 11 398 11 548 12 98
“) 10 100 10 25.0 10 40.00 10 550 11 100 11 25.0 11 40.0 11 55.0 12 10.0
10 103 10 253 10 40.3 10 553 11 103 11 253 11 403 11 553 12 103
10 105 10 255 10 405 10 555 11 105 11 255 11 405 11 555 12 105
10 108 10 258 10 408 10 558 11 108 11 258 11 408 11 558 12 10.8
10 110 10 26.0 10 410 10 560 11 110 11 260 11 410 11 560 12 11.0
10 113 10 263 10 413 10 563 11 113 11 263 11 413 11 563 12 113
10 115 10 265 10 415 10 565 11 115 11 265 11 415 11 565 12 115
10 118 10 268 10 418 10 56.8 11 118 11 268 11 418 11 568 12 11.8
10 120 10 270 10 420 10 570 11 120 11 27.0 11 420 11 570 12 12.0
10 123 10 273 10 423 10 573 11 123 11 273 11 423 11 573 12 123
10 125 10 275 10 425 10 575 11 125 11 275 11 425 11 575 12 125
10 128 10 278 10 428 10 578 11 128 11 27.8 11 428 11 578 12 128
10 13.0 10 280 10 43.0 10 580 11 13.0 11 28.0 11 430 11 580 12 13.0
10 133 10 283 10 433 10 583 11 133 11 283 11 433 11 583 12 133
10 135 10 285 10 435 10 585 11 135 11 285 11 435 11 585 12 135
10 138 10 288 10 438 10 588 11 138 11 288 11 438 11 588 12 138
10 140 10 29.0 10 440 10 59.0 11 140 11 290 11 440 11 590 12 14.0
10 143 10 293 10 443 10 593 11 143 11 293 11 443 11 593 12 143
10 145 10 295 10 445 10 595 11 145 11 295 11 445 11 595 12 145
10 148 10 298 10 448 10 598 11 148 11 298 11 448 11 598 12 1438
10 15, 10 30.0 10 450 11 00 11 15. 11 30.0 11 450 12 0.0 12 15
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Correction to Tabulated Attitude for Minutes of Declination
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