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PREFACE

WHY a six-place table? The teacher of conventional mathematics

who endeavors to impart a knowledge of theory through the use of the

artificial problem whose data are fictitious or
"
contrary to fact," can

have no answer to this question. In problems of this type the results

obtained by solution have no part in human industry and it is immaterial

whether they are expressed in three figures or in more. If interpolated

alike, a three-place table is therefore as good as a five or greater

vlace for such computation, and even better, because necessitating the

use of fewer figures.

In industrial and technical problems, however, the result is of supreme

importance and the number of figures is fixed by standard practices of

manufacture. In simple logarithmic computation which does not

involve the log log or transitions from non-tabular to tabular, it is a well-

known fact that the result is correct, in any event, to within one less

significant figure than the number of places in the table. If, therefore,

as frequently is the case, a result must be exact to the fifth significant

figure, a six-place table, and no less, is a necessity.

In the preparation of these tables, no pains have been spared to

have them accurate. Some two hundred students have assisted in the

reading of the proofs and no page has been read by less than ten different

persons, with six-, seven-, and eight-place tables. The table of circular

arcs was computed by over one hundred students and checked until all

results agreed.

Attention is called to the use of heavy ruling instead of the usual

devices for denoting the change in leading figures when occurring in
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the line, thereby making the use of the wrong leading figures possible

only by
"
jumping the fence."

Students and others desiring more detailed information regarding the

use of the tables than is contained in the introductory pages are referred

to the extensive chapter on Logarithms and Logarithmic computation

in the author's
"
Technical Algebra."

HORACE WILMER MARSH.
BROOKLYN, N. Y.

January 4, 1916.



i. TABLE OF LOGARITHMS OF NUMBERS

What a Logarithm is. The notion of a logarithm is probably most

easily reached by a study of the integral, consecutive powers of 10

shown below:

io4 =10000 10 =i

IO3= IOOO IO-1 = .I

IO2= IOO IO~2 =.OI

IO1= IO IO~3 =.OOI

Observe that the powers of io decrease by unity, and that each num-
ber obtained by raising io to the power indicated is therefore one-tenth

of the preceding number.

To multiply io3 by io2 it is only necessary to add the exponents 3

and 2, giving io5
,
and therefore i followed by 5 ciphers, giving 100000.

Suppose now we wish to multiply 12.78 by 980.7 by adding exponents of

io. Locating the two numbers with respect to the integral powers of

io, we have

IO2=IOO IO3 =IOOO

12.78 980.7

IO1= IO IO2= IOO

Observe that 12.78 is slightly greater than the first power of io and

that 980.7 is almost equal to the third power of io.

Therefore I2.78=io 1+a smaU dec*nai.

And 980.7 =!02+alarSe decimal.

V



Vi INSTRUCTIONS FOR USE OF THE TABLES

A table of logarithms is a table which contains the decimal parts
of the powers of 10 for all numbers.*

The decimal parts (called mantissas), for 12.78 and 980.7, are read

as follows:

To read the mantissa of the logarithm of 12.78-

(1) Move the index finger of the left hand down the N-column of

the table of the Logarithms of Numbers until it is under 127.

(2) Move the finger along the horizontal to the 8-column.

The four figures in the 8-column are the lastfour figures of the 6-place

decimal part of the power of 10, which equals 12.78, the first two figures

of the decimal being in the O-column.

Thus i2.78=io
1 - 106531

The reading for 980.7 is made in the same way, as follows:

(1) Index finger under 980 in N-column;

(2) Index finger moved to right along horizontal to 7-column.

(3) To the four figures in the 7-column are prefixed the first two hi

the O-column.

Thus 980.7
= io2 -991538

Observe that the decimal was read in both cases in the column headed

by the fourth figure of the number, and in the same line as the first

three figures of the number in the N-column.

Readings are always made in the same way, regardless of whether

a number has four significant figures, or less than four, or more than

four, and regardless of the decimal point.

Thus 5762
= io3 -760573

When a number has less than four significant figures, enough ciphers

are considered annexed to make four figures.

Thus 31 is read as 3100;

7 is read as 7000.

When a number has more than four significant figures, the reading
te taken for the first four only, and additions are made to the reading
as explained in the paragraph on Proportional Parts.

*
Negative numbers excluded.
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Therefore observe:

(1) A logarithm is an exponent of 10. For any particular number

a logarithm is the exponent which denotes the power to which 10 must

be raised to equal the number.

(2) A table of logarithms of numbers is a table of the decimal parts

of the powers of 10 for any positive numbers.

] (3) When a number is greater than unity, the integral part of the

power of 10 is always one less than the number of integral figures in the

given number.

Thus 980. 7 has three integral figures ;
the integral part of the logarithm

is 2.

12.78 has two integral figures; the integral part of the logarithm is i.

(4) When a number is less than unity, (decimal), the integral part of

the power of 10 equals minus the number of the decimal place of the

first significant figure of the given number.

Thus .1 = 10

.01 = 10

.0043 =io
3 - 633468

.

(5) The integral part of a logarithm is called the characteristic.

(6) The decimal part of a logarithm is called the mantissa, meaning
something added. All mantissas are positive.

(7) The first two figures of a mantissa (called
"
leading figures ")

are in the zero-column. The remaining four figures are in the column

headed by the fourth significant figure of the number.

When the last four figures are immediately under the heavy line across

the table, the leading figures are in the zero-column under the heavy line.

Thus log 83.19=1.920071.

How to Use the Table of Proportional Parts

Required the logarithm of 342.0791.

The characteristic is 2.

The mantissa of the logarithm of the first four figures is .534026.

The difference between the reading in the I-column and the O-column
is 127.
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Thus mantissa of log 34210= .534153,

And " "
log 34200 =.534026.

Therefore a difference (in numbers) of 10= 1 27 difference in mantissas.

Therefore a difference (in numbers) of i = .1X127 = 12. 7
" " " "

Of 2 = .2Xl27=2 5 .4
<

3
= .3Xi2 7

=
3 8.i,

etc.

These tenths of the actual difference between two successive mantissas

are given in the table of proportional parts at the bottom of each page.
In that table the numbers at the tops of the several columns are the

differences in logs; the proportional part is in the same line as the figure

of the number for which proportional part is wanted.

The P.P. table gives the reading for the fifth significant figure of a

number whose logarithm is wanted. For a sixth significant figure,

the reading, when set down for addition, must be moved one place to

the right; for a seventh significant figure, two places to the right, and so

on.

Log 342.0791 is therefore set down as follows:

2 . 534026
882

2.534126

Also the following:

log 50034. 87: 4-699231

344
688

602

4.699273

log .07105029: 2.851564*
122

549

2.851566
* Minus is placed as shown because only the characteristic, 2, is negative.
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OBSERVE, in the preceding:

(1) Only six decimal figures are retained in the logs because a 6-place

table is used. When the seventh decimal figure is 5 or greater, the

sixth decimal figure is increased by unity.

(2) Determine actual difference between next greater mantissa and

mantissa read, by subtracting last figure of mantissa read from last

figure of next larger mantissa; take remaining figures of difference from

D-column.

(3) The decimal point in a P.P. (proportional parts) reading is used

merely to denote that the figure immediately preceding it is the sixth

decimal figure of the proportional parts addition. The decimal point

is therefore dropped when the proportional part is set down for addition.

(4) A cipher gives no P.P. reading.

How to Read an Antilogarithm

Since the number of units in a plus characteristic always denotes

one more integral figure in the antilog, and the number of units in a

minus characteristic denotes the number of the decimal place of the

first significant figure in the antilog, an antilogarithm is read from the

mantissa only.

Thus

3-726593

I^J ext smaller mantissa 64= *53 28

29

246=3

44

4i = 5

Therefore flog"
1
3-726593

=
.00532835.

Important Suggestions. In the use of the tables, mistakes will be

minimized and time saved by observance of the following suggestions:

(1) Make it an invariable practice to set down the characteristic

before reading the mantissa.

(2) Locate reading in table by index finger, straightedge, card, or

sheet of paper.
* The upper line in this symbol is a dash, meaning

"
whose antilog"; the two

lower lines are an equality sign. The symbol therefore means whose antilog ecjuals.

fRead "Antilog".
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(3) Keep index finger in position until reading has been copied, and

the copied number checked at least twice with number, column heading,

line, and reading.

(4) Use D-column only to help determine the actual difference

between successive mantissas as follows:

By inspection, determine difference between last figure of next larger

mantissa and last figure of mantissa read; determine remaining figures

of difference by the D-column.

If difference thus determined is not in P. P. table, read P. P. under

the next smaller difference.

Thus, if difference is 433, which is not in P. P. table, read under 432.

This suggestion is given to offset, in a measure, the increase of the

sixth figure of the mantissa by unity when the seventh figure is 5

or greater.

(5) Do not attempt to read the logarithm of a minus number. It

has no logarithm.

(6) Do not attempt to read an antilogarithm of a logarithm whose

decimal part is minus. If minus, it is not in the table, and is therefore

a non-tabular logarithm. The integral part of such a logarithm is

not a characteristic, nor is the decimal part a mantissa.

When the antilogarithm of a non-tabular logarithm is wanted, re-

duce the non-tabular to tabular as follows :

(a) Subtract the non-tabular logarithm as a plus number from

a number i greater than its integral part;

(6) Write as the characteristic of the logarithm thus obtained, the

number from which subtraction was made, with a minus over it.

Thus 2.617309 non-tabular gives 3.382691 tabular.

(7) The general rule, that in logarithmic computation the result is

always correct to within at least one significant figure of the number

of places in the table used, does not necessarily apply when log logs or

transitions from non-tabular to tabular are involved. Therefore in

technical computation involving powers and roots, make computation

by arithmetic multiplication or division of logarithm.
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2. TABLE OF SINES AND COSINES

LOGARITHMIC SINES

Read degrees at top, minutes at the left, seconds at top.

Add seconds reading in P.P. table.

Thus log sin 54 21' 14":

9.909888
6

9.909894

NATURAL SINES

Degrees at top, minutes at left. Multiply number of seconds by
P.P. for i" and add to reading.

Thus sin 54 21' 14":

.812592



xii INSTRUCTIONS FOR USE OF THE TABLES

TANGENTS AND COTANGENTS

Read the same way as sines and cosines, respectively. Observe:

(1) P.P. readings or computations for seconds are always subtracted

when reading co-named functions and are added when reading other

functions.

(2) The cosine or cotangent of an angle expressed in degrees and

minutes, with no seconds, is read under one less number of minutes.

Thus cos 72 25' is read cos 72 24' 60".

3. TABLE OF CIRCULAR ARCS

Since circumferences are proportional to their radii, arcs are pro-

portional to their radii.

Therefore the length of any given arc in a circle of a given radius

may be determined by multiplying the length of the arc of unit radius

by the given radius.

Thus:

Required, length arc 21 25' 40" with radius 7 inches.

Length arc 21= .3665191
" "

25'
=

.0072722
" "

40"= .0001939

!

total =
.3739852

7

2.6178964
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UNITED STATES AND ENGLISH LINEAR MEASURE

Quantity.
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METRIC LINEAR MEASURE

1 meter =39.37 inches.
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AVOIRDUPOIS WEIGHT

Quantity.
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156 NUMERICAL VALUE OF TT

7T=3.141592653589793238462643383279

log * =
.497150

31415 9 2 6 536
Que J'aime & faire apprendre un nombre utile aux sages,

8 979
Immortel Archimede, Artiste Ing^nieur!323 8 4 626
Qui de ton jugement peut priser la valeur ?433 8 327 9

Pour moi ton probleme eut de pareils avantages.

(London Academy.)

TRANSLATION.

How I love to teach a number useful to the wise
f

Immortal Archimedes, artist engineer!

Who can appraise the worth of thy judgment f

For me thy problem had equal advantages.

31415 9 26 5

Dir, O Held, O alter Philosoph, du riesen Genie!
5 8 9 7

Wie viele tausende bewundern Geister

9 323 8

Himmlisch wie Du, und Gottlieb!

4 626
Noch reiner in Aeonen433 8

Wird das uns strahlen327 9

Wie im lichten Morgenrot.

(Frankfurter Zeitung.)

TRANSLATION.

Thee, O Hero, old Philosopher, thou illustrious

Genius,

How many thousand souls admire,

Heavenly as thou and divine!

Yet clearer in the ages

Will that shine on us

Than in the luminous dawn.
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