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P E E B A C E.

The accompanying tables were designed to afford the means of per-

forming trigonometrical computations with facility and precision. The

tables chiefly used in this country for purposes of education extend to

six decimal places, like those in the present collection ; but the pre-

cision which they are designed to furnish is only attained by a serious

expenditure of labor. In the Table of Logarithms of Numbers they do

not furnish the correction for a fifth figure in the natural number, and

the labor of computing this correction is such that I always prefer the

use of Hutton's Tables, extending to seven places, even in computations
to which six-place logarithms are abundantly competent. In the pres-

ent collection, the correction for a fifth figure of the natural number is

introduced at the bottom of each page, and the table is thus rendered

nearly as useful as one of the common kind extending to 100,000. The

whole has been carefully compared with standard authors, and nearly

a dozen errors have thus been detected in the common tables.

The principal table in this collection is that of Logarithmic Sines and

Tangents. The common tables in this country extend only to minutes,

with differences to 100". If, in a trigonometrical computation, angles

are only required to the nearest minute, tables to five places are quite

sufficient ; but if the computation is to be carried to seconds, these can

only be obtained from the common tables by a great expenditure of

time and labor. In the present collection, the sines and tangents are fur-

nished to every ten seconds of the quadrant, and at the bottom of each

page is given the correction for any number of seconds less than ten, so

that the precision of seconds can be obtained with almost the same fa-

cility as that of minutes with the tables in common use. Moreover,
near the limits of the quadrant, by means of an auxiliary table, sines and

tangents are readily obtained, even for a fraction of a second. The
method of arrangement of the sines and tangents was suggested by a

table in Mackay's Longitude ;
but the errors of that table, amounting to

several thousand, have been corrected by a careful comparison with the

work of Ursinus. By comparison with the same standard, more than

two hundred errors (chiefly in the final figures) have been detected in

the tables in common use.

The Table of Natural Sines and Tangents is of less use than thelo^a-

rithmic
; nevertheless, it is often important for reference, particularly in

analytical geometry and the calculus ;
and it is useful as a stepping-

stone to assist the beginner in comprehending the nature of logarithmic
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sines and tangents. The Traverse Table commonly used in this country
furnishes the latitude and departure to every quarter degree of the quad-

rant, for distances from 1 to 100, and occupies ninety pages. The accom-

panying table occupies but six pages, and yields ten times greater pre-

cision.

The Table of Meridional Parts extends to tenths of a mile, and great
care has been taken to insure its accuracy. For this purpose, I have

compared all the similar tables within my reach, and among them have

found two which appeared to have been computed independently. Be-

tween them there were detected 674 discrepancies in the final figures.

These cases were all recomputed, and 78 errors were detected in the

best copy compared. It is probable that the numbers in this table are

not in every instance true to the nearest tenth of a mile
; but it is be-

lieved that the remaining errors are few in number, as well as minute.

This table is confidently pronounced more accurate than any similar

one with which I have been able to compare it.

The Table of Corrections to Middle Latitude was computed entirely

anew. The corresponding table in common use, which was originally'

computed by Workman, contains more than four hundred errors, sev-

eral of them amounting to two minutes.

On the whole, it is believed that the accompanying tables will be

fcund more convenient to the computer than any tables of six decimal

places hitherto published in this country ;
and that they will be pro-

nounced sufficiently extensive for all purposes of academic and cohegi-

ate instruction, as well as for practical mechanics and surveyors.



EXPLANATION OF THE TABLES,

Table of Logarithms of Numbers, pp. 1-20.

Logarithms are numbers contrived to diminish the labor of Multiplica-

tion and Division by substituting in their stead Addition and Subtrac-

tion. All numbers are regarded as powers of some one number, which

is called the base of the system ;
and the exponent of that power of the

base which is equal to a given number, is called the logarithm of that

number.

The base of the common system of logarithms (called, from their in-

ventor, Briggs' logarithms) is the number 10. Hence all numbers are

to be regarded as powers of 10. Thus, since

10= 1, is the logarithm of 1 in Briggs' system ;

lO^lO, 1
" " 10 " "

10a

=l00, 2 " " 100

10
s

=1000, 3 " " 1000 "

10
4= 10,000, 4 " "

10,000
"

&c, &c, &c. ;

whence it appears that, in Briggs' system, the logarithm of every num-

ber between 1 and 10 is some number between and 1, i. e., is a prop-

er fraction. The logarithm of every number between 10 and 100 is

some number between 1 and 2, z. e., is 1 plus, a fraction. The loga-

rithm of every number between 100 and 1000 is some number between

2 and '3, i. e., is 2 plus a fraction, and so on.

The preceding principles may be extended to fractions by means of

negative exponents. Thus, since

10
-1
-0.1,
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a traction ; the logarithm of every number between .01 and .001 is some

number between 2 and 3, or is equal to 3 plus a fraction and so on.

The logarithms of most numbers, therefore, consist of arn integer and

a fraction. The integral part is called the characteristic, and may be

known from the following

Rule.

The characteristic of the logarithm of a number greater than unity, vs

one less than the number of integralfigures in the given number.

Thus the logarithm of 297 is 2 plus a fraction
;
that is, the character-

istic of the logarithm of 297 is 2, which is one less than the number oi

integral figures. The characteristic of the logarithm of 5G73.29 is 3 ;

that of 73254.1 is 4, &c.

The charactej-istic of the logarithm of a decimal fraction is a negative

number, and is equal to the number ofplaces by which its first significant

figure is removedfrom the place of units.

Thus the logarithm of .0040 is 3 plus a fraction; that is, the char-

acteristic of the logarithm is 3, the first significant figure 4 being
removed three places from units.

The accompanying table contains the logarithms of all numbers from

1 to 10,000 carried to G decimal places.

To find the Logarithm of any Number between 1 and 100.

Look on the first page of the table, along the column of numbers undei

N, for the given number, and against it, in the next column, will be found

the logarithm, with its characteristic. Thus,

opposite 13 is 1.113943, which is the logarithm of 13;

05 is 1.812913,
" " 05.

Tofind (hi Logarithm of any Number consisting of three Figures.

Look on one of the pages from 2 to 20, along the left-hand column

marked N, for the given number, and against it, in the column headed 0,

will be found the decimal part of its logarithm. To this the character-

stic must be prefixed, according to the rule already given. Thus

the logarithm of 347 will be found, from page 8, to be 2.540329 ;

" 871 " " "
18,

" 2.940018.

As the first two figures of the decimal are the same for several suc-

cessive numbers in the table, they are not repeated for each logarithm

separately, but are left to be supplied. Thus the decimal part of th<;

logarithm of 339 is .530200. The first two figures of the decimal remain

the same up to 347 ; they are therefore omitted in the table, and are to

be supplied.

Tofind the Logarithm of any Number consisting offour Figures.

Find the three left-hand figures in the co'umn marked N as before,
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and the fourth figure at the head of one of the other columns. Opposite
to the first three figures, and in the column under the fourth figure, will

he found four figures of the logarithm, to which two figures from the

column headed are to be prefixed, as in the former case. The char-

acteristic, must be supplied by the usual rule. Thus

the logarithm of 345G is 3.538574 ;

" 8765 is 3.942752.

In several of the columns headed 1, 2, 3, &c, small dots are found in

the place of figures. This is to show that the two figures which are to

be prefixed from the first column have changed, and they are to be

taken from the horizontal line directly below. The place of the dots is

to be supplied with ciphers. Thus

the logarithm of 2045 is 3.310693 :

" 9777 is 3.990206.

The two leading figures from the column must also be taken from

the horizontal line below, if any dots have been passed over on the same

horizontal line. Thus

the logarithm of 1628 is 3.211654.

To find the Logarithm of any Number containing more than four

Figures.

By inspecting the table, we shall find that within certain limits the log-

arithms are nearly proportional to their corresponding numbers. Thus

the logarithm of 7250 is 3.860338 ;

" " 7251 is 3.860398 ;

" 7252 is 3.860458 ;

" " 7253 is 3.860518.

Here the difference between the successive logarithms, called the

tabular difference, is constantly 60, corresponding to a difference of unity

in the natural numbers. If, then, we suppose the logarithms to be pro-

portional to their corresponding numbers (as they are nearly), a differ-

ence of 0.1 in the numbers should correspond to a difference of 6 in the

logarithms ;
a difference of 0.2 in the numbers should correspond to a

difference of 12 in the logarithms, &c. Hence

the logarithm of 7250.1 must be 3.860344 ;

" 7250.2 "
3.860350;

" 7250.3 "
3.860356;

&c, &c.

In order to facilitate the computation, the tabular difference is insert-

sd on page 16 in the column headed D, and the proportional part for the

fifth figure of the natural number is given at the bottom of the page.

Thus, when the tabular difference is 60, the corrections for .1, .2, .3,

&c, are seen to be 6, 12, 18, &e.

If the given numbei was 72501, the characteristic of its logarithm

would be 4, but the decimal part would be the same- as for 7250.1..
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If it were required to find the correction for a sixth figure in the nat-

ural number, it is readily obtained from the Proportional Parts in the

table. Thus, if the correction for .5 is 30, the correction for .05 is ob-

viously 3.

As the differences change rapidly in the first part of the table, it

was found inconvenient to gi^e the proportional parts for each tabuloi

difference ; accordingly, for the first seven pages they are only given
for the even differences, but the proportional parts for the odd differences

will be readily found by inspection.

Required the logarithm of 452789.

The logarithm of 452700 is 5.655810

The tabular difference is 96.

Accordingly, the correction for the fifth figure, 8, is 77, and for the

sixth figure, 9, is 8.6, or 9 nearly. Adding these corrections to the num-

ber before found, we obtain 5.655896.

The preceding logarithms do not pretend to be perfectly exact, but

only the nearest numbers having but six decimal places. Accordingly,
when the fraction which is omitted exceeds half a unit in the sixth deci-

mal place, the last figure must be increased by unity.

Required the logarithm of 8765432.

The logarithm of 8765000 is 6.942752

Correction for the fifth figure 4, 20
" " sixth figure 3, 1.5

" " seventh figure 2, 0.1

Therefore the logarithm of 8765432 is 6.942774.

Required the logarithm of 234567.

The logarithm of 234500 is 5.370143

Correction for the fifth figure 6, 111
" sixth figure 7, 13

Therefore the logarithm of 234567 is 5.370267.

Tofind the Logarithm of a Decimal Fraction.

The decimal part of the logarithm of any number is the same as that

of the number multiplied or divided by 10, 100, 1000, &c. Hence, for

a decimal fraction, we find the logarithm as if the figures were integers,

and prefix the characteristic according to the usual rule.

Examples.

The logarithm of 345.6 is 2.538574
" " 87.65 is 1.942752

" 2.345 is 0.370143

M .1234 is 1.091315

"
.005678 is 3.754195.
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The minus sign is placed over the characteristic to show that this

alone is negative, while the decimal part of the logarithm is positive.

Tofind the Logarithm of a Vulgar Fraction.

We may reduce the vulgar fraction to a decimal, and find its loga-

rithm by the preceding rule ; or, since the value of a fraction is equal to

the quotient of the numerator divided by the denominator, we may sub-

tract the logarithm of the denominator from that of the numerator; the

difference will be the logarithm of the quotient.

Required the logarithm of T
3
g, or 0.1875.

From the logarithm of 3, 0.477121,

Subtract the logarithm of 16, 1.204120.

Leaves logarithm of
T\, or .1875, 1.273001.

Tn the same manner we find

the logarithm of /? is 2.861697 ;

"
jff is 1.147401.

Tofind the natural Number corresponding to any Logarithm.

Look in the table in the column headed for the first two figures of

the logarithm, neglecting the characteristic ;
the other four figures are

to be looked for in the "same column, or in one of the nine following col-

umns
; and if they are exactly found, the first three figures of the corre-

sponding number will be found opposite to them in the column headed

N, and the fourth figure will be found at the top of the page. This num-

ber must be made to correspond with the characteristic of the giver,

logarithm by pointing off decimals or annexing ciphers. Thus

the natural number belonging to the logarithm 4.370143 is 23450 ;

" " " " 1.538574 is 34.56.

If the decimal part of the logarithm can not be exactly found in the

table, look for the nearest less logarithm, and take out the four figures

of the corresponding natural number as before ; the additional figures

maybe obtained by means of the Proportional Parts at the bottom of

the page.

Required the number belonging to the logaiithm 4.368399.

On page 6, we find the next less logarithm .368287.

The four corresponding figures of the natural number are 2335.

Their logarithm is less than the one proposed by 112. The tabular

difference is 186; and, by referring to the bottom of page 6, we find

that, with a difference of 186, the figure corresponding to the Piopor-
tional Part 112 is 6. Hence the five figures of the natural number are

23356 ; and, since the characteristic of the proposed logarithm is 4, these

five figures are all integral.

Required the number belonging to logarithm 5.345678.

The next less logarithm in the table is .345570

Their difference is 108.



x Explanation of in e Tables.

The first four figures of the natural numter'are 2210.

With the tabular difference 196, the fifth figure corresponding to 108

s seen tc be 5, with a remainder of 10, which furnishes a sixth figure 5

nearly. Hence the required number is 221655.

In the same manner we find

the number corresponding to logarithm 3.538672 is 3456.78 ;

" " 1.994605 is 98.7654;
" " " T.647817 is .444444.

Table of Natural Sines and Tangents, pp. 116133.

This is a table of natural sines and tangents for every degree and

minute of the quadrant, carried to six places of figures. Since the ra-

dius of the circle is supposed to be unity, the sine of every arc below

90 is less than unity. These sines are expressed in decimal parts of the

radius ; and, although the decimal point is not written in the table, it

must always be prefixed. The degrees are arranged in order at the top

of the page, and the minutes in the left hand vertical column. Directly

under the given number of degrees at the top of the page, and opposite

to the minutes on the left, will be found the sine required. The two

leading figures are repeated at intervals often minutes. Thus

the sine of 6 27' is .112336
;

" 28 53' is .483028.

The same number in the table is both the sine of an arc and the co-

sine of its complement. The degrees for the cosines must be sought at

the bottom of the page, and the minutes on the right. Thus

the cosine of 62 25' is .463038
;

" 84 23' is .097872.

If a sine is required for an arc consisting of degrees, minutes, and sec-

onds, it may be found by means of the line at the bottom of each page,

which gives the proportional part corresponding to one second of arc.

Required the sine of 8 9' 10".

The sine of 8 9' is .141765.

By ieferring to the bottom of page 116. in the column under 8, we
find the correction for 1" is 4.80

;
hence the correction for 10" must be

48, which, added to the number above found, gives for the sine of 8

9' 10", .141813.

In the same manner we find

the cosine of 56 34' 28" is .550853.

It will be observed, that since the cosines decrease while the arcs in-

crease, the correction for the 28" is to be subtracted from the cosine

of 56 34'.

The arrangement of the table of natural tangents is similar to that of

the table of sines. The tangents for arcs less than 45 are all less thac

radius, and consist wholly of decimals. For arcs above 45, the tan-

gents are all gi eater than radius and contain both integral and decima
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figures. The proportional parts at the bottom of each page enable us

readily to find the correction for seconds. Thus

the natural tangent of 32 29' 18" is .636784 ;

" " 74 3
35' 55" is 3.63014.

To find the Number of Degrees, Minutes, and Seconds belonging to a

given Sine or Tangent.

If the given sine or tangent is found exactly in the table, the corre-

sponding degrees will be found at the top of the page, and the minutes

on the left hand. But when the given number is not found exactly in

the table, look for the sine or tangent which is next less than the pro-

posed one, and take out the corresponding degrees and minutes. Find,

also, the difference between this tabular number and the number pro-

posed, and divide it by the proportional part for 1" found at the bottom

of the page ; the quotient will be the required number of seconds.

Required the arc whose sine is .750000.

The next less sine in the table is .749919, the arc corresponding to

which is 48 35'. The difference between this sine and that proposed
is 81, which, divided by 3.21, gives 25. Hence the required arc is 48c

35' 25".

In the same manner we find

the arc whose tangent is 2.000000, to be 63 26' 6". f

Table of Natural Secants, pp. 134-5.

This is a table of natural secants for every ten minutes of the quad-
rant carried to seven places of figures. The degrees are arranged in

order in the first vertical column on the left, and the minutes at the top

of the page. Thus

the secant of 21 20' is 1.073561 ;

" 81 50' is 7.039622.

If a secant is required for a number of minutes not given in the table,

the correction for the odd minutes may be found by means of the last

vertical column on the right, which shows the proportional part for one

minute.

Let it be required to find the secant of 30 33'.

The secant of 30 30' is 1.160592.

The correction for 1' is 198.9, which, multiplied by 3, gives 597.

Adding this to the number before found, we obtain 1.161189.

For a cosecant, the degrees must be sought in the right-hand vert/eal

column, and the minutes at the bottom of the page. Thus

the cosecant of 47 40' is 1.352742.

Table of Logarithmic Sines and Tangents, pp. 21-115.

This is a table of the logarithms of the sines and tangents for every
ten seconds of the quadrant, carried to six places of decimals The de
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grees and seconds are placed at the top of the page, and the minutes in

the left vertical column. After the first two degrees, the three leading

figures in the table of sines are only given in the column headed 0", and

are to be prefixed to the numbers in the other columns, as in the table

of logarithms of numbers. Also, where the leading figures change, this

change is indicated by dots, as in the former table. The correction fcr

any number of seconds less than 10 is given at the bottom of the page.

Tofind the Logarithmic Sine or Tangent of a given Arc.

Look for the degrees at the top of the page, the minutes on the left

hand, and the next less tenth second at the top ; then, under the seconds,

and opposite to the minutes, will be found four figures, to which the

three leading figures are to be prefixed from the column headed 0" ; to

this add the proportional part for the odd seconds from the bottom of

the page.

Required the logarithmic sine of 24 27' 34".

The logarithmic sine of 24 27' 30" is 9.617033.

Proportional part for 4" is 18.

Logarithmic sine of 24 27' 34" is 9.617051.

This is the logarithm of .414049 found in the table of natural sines on

page 120. The natural sine being less than unity, the characteristic

of its logarithm is negative. Tc obviate this inconvenience, the char-

acteristics in the table nave all been increased by 10
;
or the logarith-

mic sines may be regarded as the logarithms of natural sines computed
for a radius of 10,000,000,000.

Required the logarithmic tangent of 73 35' 43".

The logarithmic tangent of 73 35' 40" is 10.531031.

Proportional part for 3" is 23.

Logarithmic tangent of 73 35' 43" 10.531054.

When a cosine is required, the degrees and seconds must be sought

at the bottom of the page, and the minutes on the right, and the correc-

tion for the odd seconds must be subtracted from the number in the table.

Required the logarithmic cosine of 59 33' 47".

The logarithmic cosine of 59 33' 40" is 9.704682.

Proportional part for 7" is 25.

Logarithmic cosine of 59 33' 47" is 9.704657.

So, also, the logarithmic cotangent of 37 27' 14" is found to be 10.115744

The proportional parts given at the bottom of each page correspond
to the degrees at the top ol the page increased by 30', and are not

strictly applicable to any other number of minutes
; nevertheless, the

differences of the sines change so slowly, except near the commence-

ment of the quadrant, that the error resulting from using these numbers

for every part of the page will seldom exceed a unit in the sixth deci-

mal place. For the firs' two degrees, the differences change so rapidly



EXFIANATION OF THE TABLES. xiii

hat the proportional part for 1" is given for each minute in the right-

hand column of the page. The correction for any number of seconds

less than ten will be found by multiplying the proportional part for 1"

by the given number of seconds.

Required the logarithmic sine of 1 17' 33".

The logarithmic sine of 1 17' 30" is 8.352991.

The correction for 3" is found by multiplying 93.4 by 3, which gives
280. Adding this to the above tabular number, we obtain

the sine of 1 17' 33", 8.353271.

A similar method may be employed for several of the first degrees
of the quadrant, if the proportional parts at the bottom of the page are

not thought sufficiently precise. This correction may, however, be ob-

tained pretty nearly by inspection from comparing the proportional

parts for two successive degrees. Thus, on page 26, the correction for

1", corresponding to the sine of 2 30', is 48 ; the correction for 1", cor-

responding to the sine of 3 30', is 34. Hence the correction for 1",

corresponding to the sine of 3 0', must be about 41
; and in the same

manner we may proceed for any other part of the table.

Near the close of the quadrant, the tangents vary so rapidly, that the

same arrangement of the table is adopted as for the commencement of

the quadrant. For the last as well as the first two degrees of the quad-

rant, the proportional part to 1" is given for each minute separately.

These proportional parts are computed for the minutes placed opposite

to them, increased by 30' , and are not strictly applicable to any other

number of seconds ; nevertheless, the differences for the most part

change so slowly, that the error resulting from using these numbers foi

every part of the same horizontal line is quite small. When great ac-

curacy is required, the table on page 114 may be employed for arcs

near the limits of the quadrant. This table furnishes the differences be-

tween the logarithmic sines and the logarithms of the arcs expressed in

seconds. Thus

the logarithmic sine of 5' is 7.1G269G ;

the logarithm of 300" (=5') is 2.477121
;

the difference is 4.G85575.

This is the number found on page 114, under the heading log. sine

A log. A", opposite 5 min. ;
and in a similar manner the other numbers

in the same column are obtained. These numbers vary quite slowly

for two degrees ; and hence, to find the logarithmic sine of an arc less

than two degrees, we have but to add the logarithm of the arc expressed

m seconds to the appropriate number found in this table.

Required the logarithmic sine of 7' 22' -

.

' Tabular number from page 1 ] 4, 4.685575.

The logarithm of 442" is 2.64542?

Logarithmic, sine of 7' 22" is 7.330997.
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The logarithmic tangent of an arc less than two degrees is found in

a similar manner.

Required the logarithmic tangent of 27' 30".

Tabular number from page 114, 4.685584.

The logarithm of 1656" is 3.219060.

Logarithmic tangent of 27' 36" is 7.904644.

The column headed log. cot. A-\-log. A" is found by adding the log-

arithmic cotangent to the logarithm, of the arc expressed in seconds.

Hence, to find the logarithmic cotangent of an arc less than two degrees,

we must subtract from the tabular number the logarithm of the arc in

seconds.

Required the logarithmic cotangent of 27' 36".

Tabular number from page 114, 15.314416.

The logarithm of 1656" is 3.219060.

Logarithmic cotangent of 27' 36" is 12.095356.

The same method will, of course, furnish cosines and cotangents ot

arcs near 90.

The secants and cosecants are omitted in this table, since they are

easily derived from the cosines and sines.

The logarithmic secant is found by subtracting the logarithmic cosine

from 20 ; and the logarithmic cosecant isfound by subtracting the loga-

rithmic sinefrom 20.

Thus we have found the logarithmic sine of 24 27' 34" to be i>.617051.

Hence the logarithmic cosecant of 24 27' 34" is 10.382949.

The logarithmic cosine of 54 12' 40" is 9.767008.

Hence the logarithmic secant of 54 12' 40" is 10.232992.

Tofind the Arc corresponding to a given Logarithmic Sine or Tangent.

If the given number is found exactly in the table the corresponding

degrees and seconds will be found at the top of the page, and the min-

utes on the left. But when the given number is not found exactly in

the table, look for the sine or tangent which is next less than the pro-,

posed one, and take out the corresponding degrees, minutes, and sec

onds. Find, also, the difference between this tabular number and the

number proposed, and, corresponding to this difference, at the bottom of

the page will be found a certain number of seconds, which is to be added

to the arc before found.

Required the arc corresponding to the logarithmic sine 9.750000.

The next less sine in the table is 9.749987.

The arc corresponding Jo which is 34 13' 0".

The difference between its sine and the one proposed is 13, corre-

sponding to which, at the bottom of the page, we find 4" nearly. Hence
the required arc is 34 13' 4".



Explanation of the Tables. xv

In the same manner we find the arc corresponding to logarithmic tan-

gent 10.250000, to be 00 38' 57".

When the arc falls within the first two degrees of the quadrant,, the

odd seconds may be found by dividing the difference between the tab-

ular number and the one proposed, by the proportional part for 1". We
mus find the arc corresponding to logarithmic sine 8.400000, to be 1

26' 22'' nearly.

We may employ the same method for the last two degrees of the

quadrant when a tangent is given ; but near the limits of the quadrant

it is better to employ the auxiliary table on page 114. If we subtract

the corresponding tabular number on page 114 from the given logarith-

mic sine, the remainder will be the logarithm of the arc expressed in

seconds.

Required the arc corresponding to logarithmic sine 7.000000.

We see, from page 22, that the arc must be nearly 3' ; the correspond-

ing tabular number on page 114 is 4.685575.

The difference is 2.314425;

which is the logarithm of 206."265.

Hence the required arc is 3' 26."265.

In the same manner we find the arc corresponding to logarithmic

langent 8.184608, to be 52' 35".

Table for the Lengths of Circular Arcs, p. 135.

This table contains the lengths of every single degree up to 60, and

at intervals often degrees up to 180 ; also for every minute and second

up to 20. The lengths are all expressed in decimal parts of radius.

Required the length of an arc of 57 17' 44ps.l

Take out from their respective columns he lenMhs answering to each

of these numbers singly, and add them afl togemer thus:

57 .... . / . 0.9948377

17' ..../. .0049451

40" . . ... .0001939

4" 0000194

0."8 0000039

The sum is 1.0000000.

That is, the length of an arc of 57 17' 44."8 is equal to the radius of

the circle.

Traverse Table, pp. 136-141.

This table shows the difference of latitude and the departure to four

decimal places for distances from 1 to 10, and for bearings from to

90, at intervals of 15'. If the bearing is less than 45, the angle will

be found on the left margin of one of the pages of the table, and the dis-

tance at the top or bottom of the page ; the difference of latitude will



xvi Explanation of the Tables.

be found in the column headed lat. at the top of the page, and the de-

parture in the column headed dep. If the bearing is more than 45, the

angle will be found on the right margin, and the difference of latitude

will be found in the column marked lat. at the bottom of the page, and

the departure in the other column. The latitudes and departures for

different distances with the same bearing, are proportional to the dis-

tances. Therefore the distances may be reckoned as tens, hundreds, or

thousands, if the place of the decimal point in each departure and differ-

ence of latitude be changed accordingly.

Required the latitude and departure for the distance 32.25, and the

bearing 10 30'.

On page 136, opposite to 10 30', we find the following latitudes and

departures, proper attention being paid to the position of the decimal

points.
Distance. Dijf- Lat. Dep.

30 29.498 5.467

2 J.96(5 .364

.2 197 .036

.05 049 .009

32.25 31 710 5.876.

Table of Meridional Parts, pp. 142-148

This table gives the length of the enlarged meridian on Mercator's

Chart to every minute of latitude expressed in geographical miles and

tenths of a mile. The degrees of latitude are arranged in order at the

top of the page, and the minutes on both the right and left margins.

Under the degrees and opposite to the minutes are placed the merid

onal parts corresponding to any latitude less than 80. Thus

the meridional parts for latitude 12 23' are 748.9 ;

57 42' are 4260.5.

Table op Corrections to Middle Latitude, p. 149.

This table is used in Navigation for correcting the middle latitude.

The given middle latitude is to be found either in the first or last verti-

cal column, opposite to which, and under the given difference of latitude,

is inserted the proper correction in minutes, to be added to the middle

latitude to obtain the latitude in which the meridian distance is accu-

rately equal to the departure. Thus, if the middle latitude is 41, and

the difference of latitude 14, the correction will be found to be 25',

which, added to the middle latitude, gives the corrected middle latitude

41 23'
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IjOoakithmic Tangents. 55
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Logarithmic Tancbnts, 59

Tangent of 34 Degrees.
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Logarithmic Tangents. 61

Tangent of 36 Degrees.
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Logarithm ic Tangents. 63

Tangent of 38 Degrees.
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Logarithmic Tangents. 65

Tangent of 40 Degrees.
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Logarithmic Tangents.

Tangent of 42 Degrees.
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Logarithmic Tangents. C9

Tangent of 44 Degrees.
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Logarithmic Tangents 81

Tangent of 56 Degrees.
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Logarithmic Tangents. 83

Tangent of 58 Degrees.
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Logarithmic Tangents. 85

Tangent of 60 Degrees.
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Logarithmic Tangents. 87

Tangent of G2 Degrees.

o
i

2

3

4
5

6

7
8

9
io

ii

I!

i3

i4

i5

16

17

21

22

23

2^

25

2fi

2 7
25

9
3o

3 1

32

33

34
35

36

37
38

39
4o
4i

42
4 '5

44

45

46
4 7

48

49
5o

5i

52

53

54

55

56
r
>7

5s

59

.274326
463o

4935
524o
5546
585i

6i56

6462

6768
7o 7 3

,277379
7685

799 1

8298
86o4

8911
9217
9524
9831

280138

28o445

0752

43 76

468i

4986
5291

5597
5902
6207
65i3

6819
7124

743o
7736

8o43

8349
8655

8962
9268
9 5 75

9882
0189
0496
0804

1060 in 1

1 367 1419

1675 1726

1983 2034
2342
265o

2958

::>.

2291

2599
2907

32i5|3266
a835 2335 7 5

38323883
4i4o 4192
4449

""

4?58
5067
5376
5686

5995
63o4

286614

6924
7234
7544
7854
8i64

8475
8 785

9096

9407J9458
289718 9769
290029 0081

o34o 0392
o65r 0703
0963 ioi5

1274 1 326

, i58G i638

1898 1950
22JO 2262
2522 2574

4529
4834
5i39
5444

5749
6o55
636o
6666

6971
7277
7583

7889
8196
85o2

8809
911?
9422
9729

36

o343
o65o

95 7
1265

1572
1880
2188

249G
2804
3lI2

3421

3729
4o38
4346
4655

4964
5273
5582
589 2

6201

65n
6821

7i3o
744o
775i
8061

83 7 i

8682

8992
93o3
9614
9925
0236

o547
o85
1 1 70
1482

1794
2106

2418

2730

Co-tangent of 27 Degrees

45oi

4810
5i 19
5428
5 7 3 7

6o46
6356
6666

6975
1

7285
7 59 5

7906
8216
8526
883 7

9U8

30"

4427
4732
5o37
5342

5647

5g53
6258

6564

6870
7 i 7 5

748i

7787
8094
84oo

8706

9013
9320
9626
9933
0240
o548
o855
1162

1470
1777
2o85

2393
2701

3009
33i8
3626
39 35

4243
4552
4861

5170
5479
5789
6098 6i5o

64o86459
6717 6769

4478
4783
5o88

5393
5698

6oo4

6309
66i5

6920
7226
7532
7838
8i45
845 1

8 757

9064
9 3 7 i

9678
9984
0292
0599
0906
I2l4
l52I

1829
2137
2445

2753
3o6i

3369
3678
3 986

95
46o4

4gi3
22

553 1

584o

50"

7027
7 33 7

7647

7079
7 389

7699
7957 8009
82688319
8578863o
88898941
91999251
951019562
9821 9873
Ol32 pi84
o444 0496
0755 0807
1066
1 3 78

1690
2002

23l4
2626

1118

i43o

1742
2054
2366

2678
00" i 40" I 30"

458o
4885

5190
5495
58oo
6io5

64n
6717
7022

7328
7634

794o
8247
8553
8860

9166
9473
9780
..87

0394
0701

1009
i3i6

1624

1931

2239
2547
2855

3i64

3472
3780

4398

4707
5oi6
5325

5634
5943
6253
6562

6872J19
7182 18

7492 17
|j
42

7802I16II43
8n3 i5

8423 14
8 7 33 i3

9044 12

9355j
1 1

9666^0 4y

9977 9i5o

Tangent of G3 Degrees.

10.292834
3i46

3459

10" 20"

2886

3199
35u

3772 3824
4o84 4i3 7

4397
4710
5024

5337
565o

4449
4763
5076
5389
5703

2938
325i

3563
38 76

4189
45o2
48i5
5128

544 1

5755
10.29596460166068

627863306382
6591 66446696
6905 6958 7010
7219 7272 7324
7534 7586 7638
7848 7900 7953
8i63 8215 8267
8477 853o 8582

8792 8845 8897
10.299107 9i59'92i2

9422 9475J9527
9737979 9842

io.3ooo53 oio5 01 58
o368 0421 o473
068407360789
0999' 1052 1 io5
1 3i 51 1 368 1421
i63i 1684 1737
1947 2000 2o53

10.302264 23162369
258o 2633 2686

2897 2950 3002
32i3 32663319
353o 3583 3636

384739003953
4164U2174270
448245354588
4799 4852U905
5ii7!5i7oJ5223

.3o5434 !

5487
!

554o
5 7 52|58o5 5858j59

i

i|59
64

6070 61 23j6i 76:6229:6282
6388,644i 6494 6547'66oo
6707 6 76o68i3 6866 6919
7025 7078^131 7184 7237
7344 7397 745o75o3 7556
7662 7715,7768 7822 7875
7981 8o34!8o8 7 8i4i 8i 94
83oo8353 84o6 846o85i3

io.3o86i 9 8672 8726,8779 8832

8938 8992:9045 9098 91 5i

9258 931 1 b364 9418 9471
95 7 7

(9
63i 9684:97379790

9897 995o . . .4 . .57 . 1 10

1 o.3 1 02 1 7 0270 0324,0377^430
0537^590 o644 0697 0750
0857,0910 0964 1017 1070
1177 I23i 1284 1337:1391

1498 1 55 1 if>o5 i658 171 1

2990
33o3
36i5

3928
424i

4554

4867
5i8o

5494
5807
6121

6434
6 748

7062

7377

7691
8oo5
832o
8635

8949
9264
958o
9895
0210
o526

o84i
1 157

i473

1789
2106

2422

2738
3o55
33 7 2

3689
4oo6
4323
464o

4958
52 76

55g3

3o42
3355
366 7

3980
4293
46o6

4919
5232

5546
5859
6173
6487
6801

71 15

7429
7743
8o58
83 72

8687
9002
9 3i 7

9632
9947
0263
o5 78

0894
1210

i526

1842
2i58

2475

2791
3io8

3425

3742

4059
43 7 6

4693
5on
5328

5646

3og4

347
3720
4o32
4345
4658

4971
5 285

5598 5i

5gi2
6225
6539
6853

7167
748i

7796
8110

8425

8740
9054
9 3 7

9685

o3i5
o63i

0947
1263
i5 79

1895
2211

2527
2844
3i6i

3478
3794I25
4lI2 24

442923
474622
5o64 21

538i 20

5699 19

6017 18

6335i7
6654 1 6

6972 i5

7290 14

7609! 1 3

12

1 1

IO

7928
8247
8566
S885

9205
9524
9844
.164

o484
0804
1124
i444

1765
40" 30"

Co-tan<jent of 20 Degrees.

P. Part S 1" 2"

I 5 10 15

4" 5" 6" 7"
21 2G 31 3G

8" !)"

41 46
P. Part

1
'

'2" 3" 4" 5" 6" 7" 8" 9"
11 16 21 S6 32 37 42 47



88 L O G A K I T H M I C IS I N E S.

Sine of 64 Decrees. Sine of G5 Degrees.
"40"30"

09. 963660
3722
3 783

36703681 3691
3 7 53

38i4
38 76

3 9 3 7

3732 3742
3794 38o4

3845J3855
3865

39063917 3927
396839783988.3998
402914039 4o5o,4o6o

40904101 4"i U121
4I52

1

42134223

3701
3 763

3824
3886
3 947

3712
3 77 3

3835
3896

39 5 7

4009 4019
4070U080

10:9.954274
1 1

12

i3

1 4

1 5

16

17
18

'9
20
21

22

2 3

24
25

26

2 7

28

20

3o
3i

32

33

34
35

36

3 7

3*

39
4o
4i

42
43

44
45
46

47
48

49
5o
5i

52

53

54
55

56

57
58

5q

4335

4396
445 7

45i8
45 79
464o

4701
4762
4823

9.954883
4944
5oo5
5o65
5 1 26

5i86

5247
53o7
5368

5428

9.955488
5548

5609
5669
5729
5789
5849
5909
5969

6029J6039
9.956089 6099

6i486i58
62086218

6268!6278
6327:6337

63876397
6447 6457
65o6 65i6
6566 6575
66256635

9.956684 6694
6 7446 7 54

4162 4172 4182
4233 !4243

4284
4345
44o6
4468

4529
4589
465o

4711
477 2

4833
4894

4954
5oi5

5075
5i36

5196
52S7
53i 7
53 78

4294 43o5
43564366
4417.4427
447*4488
4539U549
4600 4610
4661 4671

4721J4732
4782 4792
48434853

49044914
49644974
5o25 5o35
5o86 5096
5i465i56
5207 5217
5267 5277
532.75337
5388 5398

5438154485458

549855o8'55i8

4i3i

4192
4254
43i5
43 76

443 7

4498
455 9

4i4i
4203
4264
4325
4386

4447
45o8
4569

462o|463o
468i

4742
4802
4863

4924

4691
4752
48i3
48 7 3

4934

555 9

5619
5679
5 7 39
5 799
585 9
5 9 i 9
5979

68o3
6862

6921

6981
7040
7099
7i58
7217

68i3

6872

6931

6990
7o5o
7109
7168
7227

5569 5579
5629 5639
5689 5699
5749 5759
5809 5819
5869 5879

1

5929 5939
5989 5999
6049 6059
61086118

61686178
6228 6238

6288*6298

6347|635 7

6407 6417
64666476
6526'6536

6585,65 9 5

6645|6655
6704J6714
6763^6773
68236833
6882 ! 68 9 2

694 1 16951

4985499 5

5o455o55
5io6 5n6
5 i66i5i 76

5227 5237
5287 5297
53485358
54o8 54i8

54685478
55285538

5589 5599
5649 5659
570915719
5769J5779
5829 |5839

5889 5899
5949 5959
6009,6019
6069 6079
6128 6i38

61886198
62486258
63o8 6317
63*676377
6427 6437
6486 6496

7000
7o59
7118
7177
7236

7010

7069
7128

7187
1

7246

6546
66o5
6665

6724
6 783

6843

6902
6961
7020

7079
7 i38

7197
7256

6556
66i5
66 74

6 734
6 79 3

6852

6912
6971
7o3o

7089
7i48
7207
7266

9.957276
7335

7 39 3

7452
75n
7 5 7o

7628
7687
7746
7804

9.957863
7921

7979
8o38

8096
8i54
8213

8271
832 9
838 7

9.958445
85o3
856i

8619
8677
8 734

8792
885c

8 965

9.959023
9080
9i38
9195
9253
9310
9368

9425

9482
9539

9.959596
9654

9711

9768
9825
9882
9938
999 5

9.960052
0109

9.960165
0222

0279
o335

0392
0448
o5o5
o56i
0618

0674

7286

7344
74o3
7462

7521

7 5 79

7638

7697
7 7 55

7814
7872

7931

7989
8047
8106

8i64
8222
8280
8339
8397
8455
S5i3

8571
8628
8686

9744
8803
8860

8917
897 5

9033
9090
9i48
9205
9262
9320
9 3 77

9434
9492
9549
9606
9663
9720
9777
9834
9891

9948
...5

0061

0118

0175
0232
0288

0345
o4oi

o458
o5i4

0571
0627
o683

7 2 9 5

7354
74i3
7472
753i

7 58 9

7648
7707
7765

7824
7882

7940
7999
8057
8n5
8i 74
8232

8290

84o6
8464
8522
858o
8638

8696
8 754
8812

8869
8927
8985

9042
9100
9 i5 7

9215
9272
9329
9387
9444
95oi
9558
9615
9 6 7 3

973o

9787
9844
9900
99 5 7

..i4
or 71
0128

0184
0241

0298
o354
o4n
0467
o524
o58o
o636

0693

73o5
7364
7423
7482
754o
7 599
7658

7716
777 5

7833

7892

79 5o

8009
8067
8i25
8i83

8242
83oo
8358

84i6

8474
8532

85go
8648

8706
8 763

8821

8879
89 3 7

8994

9002
9109
9167
9224
9282
9339
9396

73i5

7374
7433

7491
755o

7609
7667
7726
7785
7843

7902

7960
8018

8077
8i35

8193
825i

8309
8368

8426
8484
8542

7 325

7384
7442
75oi

756o

7619
7677
7736
7794
7853

791 1

7970
8028
8086

8i45
8203
8261

8319
83 77
8435

8493
855i

86oo|86o9
865 7

8 7 i5

8 77 3

883i

8946

9004
9061

9119
9176
9234

8667

8725
8 783

884o

8956

9013
9071

9128
9186
9243

9291 9301
9348
9406

9453j 9
463

95n 9520
9568:9577
9625 9634
9682 9692

9739|9749
9796;98o6

9853J9863J9872
99 IO |99

I

9|99
29

9967:99769986
..24 ..33 ..43

0080^090 0099

cff37|oi47
oi56

0194 0203 02l3

0250,026010269

9358

94i5
9473
953o
9 58 7

9644
9701
9758

98i5

0326
o382

o3o7io3i7
o364Jo373

o42ojo43o'o439
0477 o486 0495
o533

!

o542 ! o552

0589 0599 0608

o646Jo655 o665

0702 071 1 0721

50

58

57
56

55

54

53

52

5 1

5o

49
48

47
46

45

44
43
42

4i

4o
3 9
38

37
36

35

34
33

3a

3r

3o

2 9
28

27
26
25

24
2 3

22

21

20
r 9
ib

J 7
16

i5

14
i3

12

60' 20" I 10"
I

50" 30"
I
20"

I

10"

Co-sine of 25 Degrees. Co-sine of 24 Degrees.

p v U" 2" 3" 4" 5" 6" 7" 8" 9"
I,lalI

> 123456789 e yi 011 3//
P. Part

J \
~

2 \
5" 6" 7" 8"
5 6 7 S



LOGARITHMIC TaNGKATS. 89

Tangent of 64 Degrees.
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Logarithmic Tangents. 95
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Logarithmic Tangents. 97
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Tangent of 74 Degrees.
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Tangent of 76 Degrees.
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Tangent of 78 Degrees.
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Tangent of 80 Degrees.
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106 Logarithmic Sines.
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20" 30" 50"

9.995753
5771
5 788

58o6
5823

584i
585 9
58 76

5894

5911

9.995928
5946
5963
5 98o

5 756

5 773

5 79 i

5809
5826

5844
5862
58 79
5897

5914
5931

5949
5 966
5 983

599816001
6oi5i6oi8

5 7 59
5 776

5 794
58i2

5829
5847
5864
5882

5899
5 9 i 7
5 934

952

5969
5 986

6oo3
6021

6o32|6o35J6o38
6049 6o52 6o55

6066,6069 6072
6o83 6086 6089

9 .996100J6103
61 17 6120

6i34J6i37
6i5i 6i54
6168 6171
6i85
6202

6219
6235
6252

9.996269
6285
63o2
63i8
6335
635i
6368

6384
64oo

3gj 6417
4o 9.996433
4i

42
43

a
45

46

47
48

49
5o
5i

52

53

54
55

5G

57
58

59

6188
62o5
6221

6238
6255

6271
6288
63o5
632i

6338

6354

6370
638 7

64o3

6419
6436
6452
6468
6484
65oo
65i 7
6533

6546'6549
65626565
65 78 658o

6449
6465
6482

6498
65i4
653o

9.996594
6610
6625

664i
665 7

6673

65 9 6

6612
6628

6644
6660

6675

6688J669I
67046707
6720 6722
67356738

6106
6123

6i4q

6157
6i 74

6191

6207
6224
6241

6257
6274
6291
6307
6324
634o
635 7

6373

6390
64o6
6422
6438
6455

6471

6487
65o3

6519
6535
655i

656 7
6583

6599
66i5
663i

6646
6662

6678
6694

6709
6725
6740

5762

5779
5 797
58 1 5

5832
585o
586 7
5885

5902
5920
5 9 3 7
5 9 54
597 2

5989
6006
6023

6o4i
6o58

6075
6092
6109
6126

6i43

5 765

5782
58oo
58i8
5835
5853

5870
5888

5905
5923
5940
5 9 5 7
597 5

5992
6009
6026

6o43
6061

6078

6095
61 12

6129
6i46

576859
5785 58
58o3 57
582i

5838

5856J54
58 7 3J53

5891I52
5 9o8 5i

5 926
5943

5960
5978

5995
6012

6029
6o46
6o63

6160 6162

617716179

6193:6196
621O16213

6227 623o

62446246
62606263

627716280

6293,6296
63io63i3

6327 6329
63436346
63596362
63766379
63926395
6409,6411
64256428
644i6444
645716460

6474J6476
6490 6492
65o665o8
6522 6525

6538654i
655/6557
65706573
6586

!

6588

66o2'66o4

66i8|662o
6633,6636

6649'6652
666516667
668i;6683

6696 6699
6712 6714
6727 6730
6 743 :

6 746

6098
6n5
6i3i

|6i48
6i65

J6182

,6199
16216

16232

16249
,6266

6282

,6299
63i6

J6332
,6349
6365
638i

6398

64i4

|643o

6447
6463

6479
6495
65u
652 7

6543

6559
6575

6591
6607
6623
663 9
6654

6670
6686

6701

6717
6733
6 748

9.996751
6766
6782

6797
6812
6828

6843
6858
68 74

i6753

6769
6784
6800
68i5
683o

6 756

6771

6787
6802
6818
6833

9.996904
6919
6934

6949
6964
6979
6994
7009
7024
7o39

997053
7068
7083

7098
7112

7127
7141

7 i56

7170
7 i85

997199
7214
7228
7242
725 7

7271

7285

7299
73i3

7 32 7

9.99734i
7355

7369

7383
7 397
74u
7425

7439
7452

7466

9.997480
7493
75o 7

7520
7534
7547
756i

7 5 74

7588

7601

68466848
6861 6863

68766879
68 94

6906J6909
6922 6924
6937 6939
6952 6954
6967
6982
6997
7011

7026
7041

7o56
7071

7085
7100
71 15

7129
7144
7 i58

7 i 7 3

7187
7202

7216
7230
7245
7 25 9

7273

7287
73oi

7 3i6

733o
7344
7358

7 3 7 2

7386
7 399
74i3
7427
744i

7455
7468

7482

7496
75o9
7523
7 536

755o

6969
6984
6999
7014

7029
7044
7o58
7o7 3

7088
7102
7117
7132
7146
7161

7 i 7 5

7190
7204
7218

7233

7247
7261

7276

7290
73o4
7 3i8

7332

7346
736o
7 3 74

7388
7402
7416

7429
7443
7457
7471

7484

7498
75u
7525

7539

7552
7563 7565

757717579

7590 7592

76o3j76o5

6 7 58

6774
6789
68o5

20

6835
685i

6866

6761

6777

6792
6807
6823
6838
6853

6869
6884

6912
6927
6942
69 5 7

6972
6987
7002
7016
7o3i

7046
7061

7076

7090
7io5

7120
7i34

7149
7 i63

7178

7192
7206
7221

7235

7249
7264
7278

7292
7306
7320
7334
7348
7362
7 3 7 6

7 3 9

74o4
74i8
7432

7445

7459
7473
7487
75oo
75i4
7527
754i

7554

7568

758i

7 594

7608

6914
6929
6944

6959
6974

7004

7019
7o34

7049
7063

7078

7093
7107
7122

7 i3 7

6 7 64

6779
6 79 5

6810
6825

684i
6856

6871
6886

6901

6917
6932
6947
6962
6977
6992
7007
7021

7o36
7o5i

7066
7080
7o9 5

7110
7124
7 i39

7i5i hi54
7166 7168
7180 7182

7194 7197
7209 721 1

7223 7226
7238 7240
7252 7254
7266 7268
7280
7294
73o9
7323
733 7

7 35i

7365

7 3 79

7 3 9 3

7406
7420
7434
7448
7461

7475

7489
7502
7 5i6

753o
7543
7556

7 5 7

7583

7597
7610

7283
7297
73n
7325
7 33 9

7353
7 36 7

7 38i

7 395

7409
7423
7436
745o
7464
7477
7491

75o5
75i8

7532

7545
7559

737

7585

7 599
7612

So

58

5 7

56

55

54
53

52

5i

5o

49
48

47
46
45
44
43
42

4i

40
39
38

37
36

35

34
33

3 53

3i

3o

9
cS

27
26

25

24
23

2 2

21

20

19
l8

J 7
16

i5

i'i

1 3

12

1 1

10

9
8

7
6

5

4
3

2

I

o

30"
1
20" 50"

I

40"
I

30"
I

20"
I

10"

Co-sina of 7 Degrees. Co-sine off) Degrees.

P. Tart .

1" 2" 3'' 4"
1

6' 8" 9" 1"
P. Part

J Q

2" 3"

1

5" 6" 7"
1 1 2

y"
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I Tangent of 82 Degrees
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110 ^Logarithmic Sines.
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114 Auxiliary Table for Sines, tc.
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120 Natural Sines.
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Natural Tangents, 121
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122 Natural Sines.
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126 .Natural Sines.
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128 Natural Sines.
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132 Natural Sines3
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Natural Tangents. 133
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134 Natural Secants.
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13S Traverse Table.
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140 Traverse Table.
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Meridional Parts. 143
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Meridional Parts. 145



146 Meridional Parts.
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Merilional Farts. 147



148 Meridional Parts.
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Corrections to Middle Latitude. 141'
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150 Logarithms for computing Compound Interest.

In computing compound interest for long periods of time, it is necessary to have

the following logarithms to more than six places.

Number. Logarithm. Number. Logarithm.

I .0025

I .oo5o

1 .0075
I .0100
I.OI25
1 .oi5o

1 .0175
1 .0200
1 .0225
1 .o25o
1 .0275
o3oo
o325
o35o

0375
o4oo

.00108

.00216

.oo324

.00432

.00539

.00646

.00753

.00860

.00966

.01072

.01178

.01283

.01389

.01494

.01598

.01703

438i3
60618

5o548
i3 738

5o3i9
60422

44179
01718
33167
38654
i83o5

72247
oo6o3

03498
8io54

33393

1 .o425
1 .o45o
1 .0475
i .o5oo

o525
o55o

0575
0600
0625
o65o

1 .0675
1 .0700
1 .0725
1 .0750
1 .0775
1 .0800

.01807

.01911

.020l5

.02118

.02232

. 02325

.02428
,o253o
.02632

.02734
,02836

.02938

,o3o39
.o3i4o

.o324i

.o3342

6o636

62904
4o3i6

92991
2io45

24596
03760
58653

89387
96078
7S837
37777
73009
84643

72788
37j55

NUMBERS OFTEN USED IN CALCULATIONS.

Circumference of a circle to diameter 1 )

Surface of a sphere to diameter 1 > = 3.1415926
Area of a circle to radius 1 )

Area of a circle to diameter 1 =r . 7853982
Capacity of a sphere to diameter 1 = .5235988
Capacity of a sphere to radius 1 4-1887902
I~3.i4i5926 = o.3 1 83099
Arc equal to radius expressed in degrees =57. 2957795
Arc equal to radius expressed in seconds = 206264" 8

Length of 1 degree in parts of radius = .01 74533
Length of 1 minute in parts of radius = . 0002909
Sine of 1 second = .ooooo485
Sine of 2 seconds = .00000970
Sine of 3 seconds = .ooooi454
Sine of 4 seconds = .00001939
Sine of 5 seconds .00002424
Sine of 6 seconds .00002909
Sine of 7 seconds ~

.00003394
Sine of 8 seconds = .00003879
Sine of 9 seconds = .oooo4363
Base of Napier's system of logarithms = 2 .7182818
Modulus of the common logarithms : . = .4342945
36o degrees expressed in seconds s= 1296000
24 hours expressed in seconds 864oo
Number of feet in one mile r= 5280

Logarithms.

0.497l5o

9.895090
9.718999
O.622089
9.5o285o
1 .758123
5.3i4425

8.241877
6.463726
4.6B55 7 5

4.986605
5. 162696
5.287635
5.384545

5.463726
5.53o673
5.588665

5.639817
0.434294
9.637784
6.112605

49365i4
3.722634

THE END.
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