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Last painting by Gilbert Stuart (1828). Considered by the family of Bowditch to be the best of
various paintings made, although it was unfinished when the artist died.



NATHANIEL BOWDITCH
(1773-1838)

Nathaniel Bowditch was born on March 26, 1773, in
Salem, Massachusetts, fourth of the seven children of
shipmaster Habakkuk Bowditch and his wife, Mary.

From the time William Bowditch migrated from
England in the 17th century, the Bowditch family resided in
Salem. Most of its sons, like those of other families in this
New England seaport, had gone to sea, and many of them
became shipmasters. Nathaniel Bowditch himself sailed as
master on his last voyage, and two of his brothers met
untimely deaths while pursuing careers at sea.

Nathaniel Bowditch’s father, Habakkuk, was said to
have lost two ships at sea, and by late Revolutionary days he
was forced to return to the cooper trade that he had learned in
his youth. Although cooper products such as the cask and
barrel containers used for shipping flour, gunpowder, tobac-
co and liquids were in very high demand, this work delivered
an insufficient income to properly provide for the needs of
this growing family, who were often hungry and cold.

For many years the nearly destitute family received an
annual grant of 15 to 20 dollars from the Salem Marine So-
ciety. By the time Nathaniel had reached the age of 10, the
family’s poverty forced him to leave school and join his fa-
ther in the cooperage trade to help support the family.

Nathaniel was unsuccessful as a cooper, and when he
was about 12 years of age, he entered the first of two ship-
chandlery firms by which he was employed. It was during
the nearly 10 years he was so employed that his great mind
first attracted public attention. From the time he began
school, Bowditch had an all-consuming interest in learning,
particularly mathematics. By his middle teens he was recog-
nized in Salem as an authority on that subject. Salem being
primarily a shipping town, most of the inhabitants sooner or
later found their way to the ship chandler, and news of the
brilliant young clerk spread until eventually it came to the
attention of the learned men of his day. Impressed by his de-
sire to educate himself, they supplied him with books that he
might learn of the discoveries of other men. Since many of
the best books were written by Europeans, Bowditch first
taught himself their languages, learning French, Spanish,
Latin, Greek and German which were among the two dozen
or more languages and dialects he studied during his life. At
the age of 16 he began the study of Newton’s Principia,
translating parts of it from the Latin. He even found an error
in that classic text, and though lacking the confidence to an-
nounce it at the time, he later published findings that were
accepted by the scientific community.

During the Revolutionary War, a privateer out of Beverly,
a neighboring town to Salem, had taken as one of its prizes an
English vessel which was carrying the philosophical library of
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a famed Irish scholar, Dr. Richard Kirwan. The books were
brought to the Colonies and there bought by a group of
educated Salem men who used them to found the
Philosophical Library Company, reputed to have been the best
library north of Philadelphia at the time. In 1791, when
Bowditch was 18, two Harvard-educated ministers, Rev. John
Prince and Rev. William Bentley, persuaded the Company to
allow Bowditch the use of its library. Encouraged by these two
men and a third, Nathan Read, an apothecary who was also a
Harvard man, Bowditch studied the works of the great men
who had preceded him, especially the mathematicians and the
astronomers. By the time he reached adulthood, this
knowledge, acquired when not working long hours at the
chandlery, had made young Nathaniel the outstanding
mathematician in the Commonwealth, and perhaps even the
country.

In the seafaring town of Salem, Bowditch was drawn to
navigation early, learning the subject at the age of 13 from
an old British sailor. A year later he began studying
surveying, and in 1794 he assisted in a survey of the town.
At 15 he devised an almanac reputed to have been of great
accuracy. His other youthful accomplishments included the
construction of a crude barometer and a sundial.

When Bowditch went to sea at the age of 21, it was as
captain’s writer and nominal second mate, the officer’s
berth being offered him because of his reputation as a
scholar. Under Captain Henry Prince, the ship Henry sailed
from Salem in the winter of 1795 on what was to be a year-
long voyage to the Ile de Bourbon (now called Reunion) in
the Indian Ocean.

Bowditch began his seagoing career when accurate time
was not available to the average naval or merchant ship. A
reliable marine chronometer had been invented some 60
years before, but the prohibitive cost, plus the long voyages
without opportunity to check the error of the timepiece, made
the large investment impractical. A system of determining
longitude by “lunar distance,” a method which did not
require an accurate timepiece, was known, but this product of
the minds of mathematicians and astronomers was so
involved as to be beyond the capabilities of the uneducated
seamen of that day. Consequently, ships were navigated by a
combination of dead reckoning and parallel sailing (a system
of sailing north or south to the latitude of the destination and
then east or west to the destination). The navigational routine
of the time was “lead, log, and lookout.”

To Bowditch, the mathematical genius, computation of
lunar distances was no mystery, of course, but he
recognized the need for an easier method of working them
in order to navigate ships more safely and efficiently.



Through analysis and observation, he derived a new and
simplified formula during his first voyage.

John Hamilton Moore’s The Practical Navigator was
the leading navigational text when Bowditch first went to
sea, and had been for many years. Early in his first voyage,
however, the captain’s writer-second mate began turning up
errors in Moore’s book, and before long he found it
necessary to recompute some of the tables he most often
used in working his sights. Bowditch recorded the errors he
found, and by the end of his second voyage, made in the
higher capacity of supercargo, the news of his findings in
The New Practical Navigator had reached Edmund Blunt,
a printer at Newburyport, Mass. At Blunt’s request,
Bowditch agreed to participate with other learned men in
the preparation of an American edition of the thirteenth
(1798) edition of Moore’s work. The first American edition
was published at Newburyport by Blunt in 1799. This
edition corrected many of the errors that Moore had
introduced.

Although most of the errors were of little significance
to practical navigation because they were errors in the fifth
and sixth places of logarithm tables, some errors were
significant. The most significant mistake was listing the
year 1800 as a leap year in the table of the sun’s declination.
The consequence was that Moore gave the declination for
March 1, 1800, as 7°11'. Since the actual value was 7° 33',
the calculation of a meridian altitude would be in error by
22 minutes of latitude, or 22 nautical miles. This infamous
mathematical error would result in loss of life and at least
two vessels, and contributed to numerous other hazardous
situations. An outcome that Bowditch personally
considered to be criminal.

Bowditch’s principal contribution to the first American
edition was his chapter “The Method of Finding the Longi-
tude at Sea,” which discussed his new method for
computing lunar distances. Following publication of the
first American edition, Blunt obtained Bowditch’s services
in checking the American and English editions for further
errors. Blunt then published a second American edition of
Moore’s thirteenth edition in 1800. When preparing a third
American edition for the press, Blunt decided that
Bowditch had revised Moore’s work to such an extent that
Bowditch should be named as author. The title was changed
to The New American Practical Navigator and the book
was published in 1802 as a first edition. Bowditch vowed
while writing this edition to “put down in the book nothing
I can’t teach the crew,” and it is said that every member of
his crew including the cook could take a lunar observation
and plot the ship’s position.

Bowditch made a total of five trips to sea, over a period
of about nine years, his last as master and part owner of the
three-masted Putnam. Homeward bound from a 13-month
voyage to Sumatra and the Ile de France (now called
Mauritius), the Putnam approached Salem Harbor on
December 25, 1803, during a thick fog without having had
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a celestial observation since noon on the 24th. Relying upon
his dead reckoning, Bowditch conned his wooden-hulled
ship to the entrance of the rocky harbor, where he had the
good fortune to get a momentary glimpse of Eastern Point,
Cape Ann, enough to confirm his position. The Putnam
proceeded in, past such hazards as “Bowditch’s Ledge”
(named after a great-grandfather who had wrecked his ship
on the rock more than a century before) and anchored safely
at 1900 that evening. Word of the daring feat, performed
when other masters were hove-to outside the harbor, spread
along the coast and added greatly to Bowditch’s reputation.
He was, indeed, the “practical navigator.”

His standing as a mathematician and successful
shipmaster earned him a well-paid position ashore within a
matter of weeks after his last voyage. He was installed as
president of a Salem fire and marine insurance company at
the age of 30, and during the 20 years he held that position
the company prospered. In 1823 he left Salem to take a
similar position with a Boston insurance firm, serving that
company with equal success until his death.

From the time he finished the “Navigator” until 1814,
Bowditch’s mathematical and scientific pursuits consisted
of studies and papers on the orbits of comets, applications
of Napier’s rules, magnetic variation, eclipses, calculations
on tides, and the charting of Salem Harbor. In that year,
however, he turned to what he considered the greatest work
of his life, the translation into English of Mecanique
Celeste, by Pierre Laplace. Mecanique Celeste was a
summary of all the then known facts about the workings of
the heavens. Bowditch translated four of the five volumes
before his death, and published them at his own expense.
He gave many formula derivations which Laplace had not
shown, and also included further discoveries following the
time of publication. His work made this information
available to American astronomers and enabled them to
pursue their studies on the basis of that which was already
known. Continuing his style of writing for the learner,
Bowditch presented his English version of Mecanique
Celeste in such a manner that the student of mathematics
could easily trace the steps involved in reaching the most
complicated conclusions.

Shortly after the publication of The New American
Practical Navigator, Harvard College honored its author
with the presentation of the honorary degree of Master of
Arts, and in 1816 the college made him an honorary Doctor
of Laws. From the time the Harvard graduates of Salem
first assisted him in his studies, Bowditch had a great
interest in that college, and in 1810 he was elected one of its
Overseers, a position he held until 1826, when he was
elected to the Corporation. During 1826-27 he was the
leader of a small group of men who saved the school from
financial disaster by forcing necessary economies on the
college’s reluctant president. At one time Bowditch was
offered a Professorship in Mathematics at Harvard but this,
as well as similar offers from West Point and the University



of Virginia, he declined. In all his life he was never known
to have made a public speech or to have addressed any large
group of people.

Many other honors came to Bowditch in recognition of
his astronomical, mathematical, and marine
accomplishments. He became a member of the American
Academy of Arts and Sciences, the East India Marine
Society, the Royal Academy of Edinburgh, the Royal
Society of London, the Royal Irish Academy, the American
Philosophical Society, the Connecticut Academy of Arts
and Sciences, the Boston Marine Society, the Royal
Astronomical Society, the Palermo Academy of Science,
and the Royal Academy of Berlin.

Nathaniel Bowditch outlived all of his brothers and
sisters by nearly 30 years. He died on March 16, 1838, in
his sixty-fifth year. The following eulogy by the Salem

Marine Society indicates the regard in which this distin-
guished American was held by his contemporaries:

“In his death a public, a national, a human benefactor has
departed. Not this community, nor our country only, but the
whole world, has reason to do honor to his memory. When the
voice of Eulogy shall be still, when the tear of Sorrow shall
cease to flow, no monument will be needed to keep alive his
memory among men; but as long as ships shall sail, the needle
point to the north, and the stars go through their wonted
courses in the heavens, the name of Dr. Bowditch will be
revered as of one who helped his fellow-men in a time of need,
who was and is a guide to them over the pathless ocean, and of
one who forwarded the great interests of mankind.”

Bowditch is buried in historic Mount Auburn Cemetery
in Cambridge, Massachusetts. There is a bronze statue of
Nathaniel Bowditch within the cemetery that marks his life.



THE NEW AMERICAN

PRACTICAL NAVIGATOR;

RLING AN

EPITOME or NAYIGATION ;

COKTAINING ALL THE TABLEIS NECESSARY TO BE UilD wITR TH)

NAUTICAL ALMANAC,
IN DETERMINING TwE
LATITUDE;

AND THE

LONGITUDE BY LUNAR OBSERVATIONS;

AND
KEEPING A COMPLETE RECKONING AT SEA:
ILLUSTRATED BY

PROPER RULES AND EXAMPLES:

JOURNAL,

BOSTGN TO MADE/RA,
IN WHICH ALL THE AULES OF NAVIGATION ARE INTRODUCED :

ALRO
e Drmowlirsci s of for mef oleol Rules of Tareazowsvar m-qmmb—huunn-.m
and Cavatnd s And & Diltbovny of A5aTansn ) wivh e Manasr of park the melk

TO WHNICH ARE ADRD,

e Cawznaz -1 » Mezeasams, Maguas of Vasans, saf eshes sencemal lpllavegs.
Thom, reladive te M Laws snd M
——*—_—.

FROM THE BEST AUTHORITIES.

ENRICHRD WITHA NUMBER OF

NEW TABLES,

*ITE ORIGINAL IMFROVEMENTS AXD ADDITIONS, AND A LARGE
VARIZTY OF NIW AND IMPORTANT MATTER :
AL#laqg
MANY THOUSAND ERRORS ARE CORRECLTED,

WHICEH EAVE AFFLARID IN TMN BEIT SYSTEMS OF MAVIGATION YT SMGLLEMS.

sy NATHANIFEI. BOWDITCH,

MLLOW Of THL AMKOCAN ACADENY OF ARTI AND scIENCEL

e ——
JLLUSTRATED WITH COPPERPLATES.

Jhwit €ition.

JTPRINTED AT NEWBURYPORT, (Mass.) 180s,
BY

EDMUND M. BLUNT, (Proprietor)
Far CUSHING & APPLETON, Sacsw.

1m0 BY FYYMY BOOKATLIR, DNP.CHANINIR, AND MATHEMATICMGRETMMENTAVINES,
Y THE CNITED STATES ANG WEST.DNNGRS

Original title page of The New American Practical Navigator, First Edition, published in 1802.

vi



PREFACE

The Naval Observatory library in Washington, D.C., is
unnaturally quiet. It is a large circular room, filled with
thousands of books. Its acoustics are perfect; a mere
whisper from the room’s open circular balcony can be
easily heard by those standing on the ground floor. A
fountain in the center of the ground floor softly breaks the
room’s silence as its water stream gently splashes into a
small pool. From this serene room, a library clerk will lead
you into an antechamber, beyond which is a vault
containing the Observatory’s most rare books. In this vault,
one can find an original 1802 first edition of the New
American Practical Navigator.

One cannot hold this small, delicate, slipcovered book
without being impressed by the nearly 200-year unbroken
chain of publication that it has enjoyed. It sailed on U.S.
merchantmen and Navy ships shortly after the quasi-war
with France and during British impressment of merchant
seamen that led to the War of 1812. It sailed on U.S. Naval
vessels during operations against Mexico in the 1840’s, on
ships of both the Union and Confederate fleets during the
Civil War, and with the U.S. Navy in Cuba in 1898. It went
around the world with the Great White Fleet, across the
North Atlantic to Europe during both World Wars, to Asia
during the Korean and Vietnam Wars, and to the Middle
East during Operation Desert Storm. It has circled the globe
with countless thousands of merchant ships for 200 years.

As navigational requirements and procedures have
changed throughout the years, Bowditch has changed with
them. Originally devoted almost exclusively to celestial
navigation, it now also covers a host of modern topics. It is
as practical today as it was when Nathaniel Bowditch,
master of the Putnam, gathered the crew on deck and taught
them the mathematics involved in calculating lunar
distances. It is that practicality that has been the
publication’s greatest strength, and that makes the
publication as useful today as it was in the age of sail.

Seafarers have long memories. In no other profession
is tradition more closely guarded. Even the oldest and most
cynical acknowledge the special bond that connects those
who have made their livelihood plying the sea. This bond is
not comprised of a single strand; rather, it is a rich and
varied tapestry that stretches from the present back to the
birth of our nation and its seafaring culture. As this book is
a part of that tapestry, it should not be lightly regarded,;
rather, it should be preserved, as much for its historical
importance as for its practical utility.

Since antiquity, mariners have gathered available
navigation information and put it into a text for others to
follow. One of the first attempts at this involved volumes of
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Spanish and Portuguese navigational manuals translated
into English between about 1550 and 1750. Writers and
translators of the time “borrowed” freely in compiling
navigational texts, a practice which continues today with
works such as Sailing Directions and Pilots.

Colonial and early American navigators depended
exclusively on English navigation texts because there
were no American editions. The first American naviga-
tional text, Orthodoxal Navigation, was completed by
Benjamin Hubbard in 1656. The first American
navigation text published in America was Captain
Thomas Truxton’s Remarks, Instructions, and Examples
Relating to the Latitude and Longitude; also the Variation
of the Compass, Etc., Etc., published in 1794.

The most popular navigational text of the late 18th
century was John Hamilton Moore’s The New Practical
Navigator. Edmund M. Blunt, a Newburyport publisher,
decided to issue a revised copy of this work for
American navigators. Blunt convinced Nathaniel
Bowditch, a locally famous mariner and mathematician,
to revise and update The New Practical Navigator.
Several other learned men assisted in this revision.
Blunt’s The New Practical Navigator was published in
1799. Blunt also published a second American edition of
Moore’s book in 1800.

By 1802, when Blunt was ready to publish a third
edition, Nathaniel Bowditch and others had corrected so
many errors in Moore’s work that Blunt decided to issue
the work as a first edition of the New American Practical
Navigator. It is to that 1802 work that the current edition
of the American Practical Navigator traces its pedigree.

The New American Practical Navigator stayed in
the Bowditch and Blunt family until the government
bought the copyright in 1867. Edmund M. Blunt
published the book until 1833; upon his retirement, his
sons, Edmund and George, took over publication. The
elder Blunt died in 1862; his son Edmund followed in
1866. The next year, 1867, George Blunt sold the
copyright to the government for $25,000. The
government has published Bowditch ever since. George
Blunt died in 1878.

Nathaniel Bowditch continued to correct and revise
the book until his death in 1838. Upon his death, the
editorial responsibility for the American Practical
Navigator passed to his son, J. Ingersoll Bowditch.
Ingersoll Bowditch continued editing the Navigator until
George Blunt sold the copyright to the government. He
outlived all of the principals involved in publishing and
editing the Navigator, dying in 1889.



The U.S. government has published numerous editions
of the American Practical Navigator since acquiring the
copyright. Over time the book has come to be known
simply by its original author’s name and by its year of
publishing. Thus, this work represents the 2019 edition of
Bowditch. Like the previous edition, this one is also
composed of a two volume set.

Today, mariners can access the official “digital” ver-
sion of Pub No. 9 - American Practical Navigator -
Bowditch, free of charge, from NGA’s Maritime Safety In-
formation web portal. As with NGA’s other nautical
publications, the digital online edition eliminates the need
“to print” new editions in order to convey new information
to the marine navigation community. The online edition is
under continuous maintenance and therefore represents the
most up-to-date version of this text, unlike a printed edition
which is only a static picture in time.

As much as it is a part of history, Bowditch is not a history
book. In this edition, as in past editions, dated material was
dropped and new methods, technologies and techniques added
to keep pace with changes in the practice of navigation. The
changes are intended to ensure Bowditch remains the premier
reference work for modern, practical marine navigation. This
edition replaces but does not cancel former editions, which
may be retained and consulted as to historical navigation
methods not discussed herein.

CHAPTER 1, MATHEMATICS once again includes
sections on basic arithmetic including: expressing numbers,
significant digits, addition, subtraction, rounding off,
reciprocals, multiplication and division. Likewise, the
expanded chapter includes discussions on calculus and
differential equations. Though rarely used today, an in-depth
discussion on logarithms returns to this chapter. This topic is
supplemented by the inclusion of haversine tables (found in
Appendix B), which makes this publication perhaps the last
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in existence to provide this esoteric data, should the need
arise to perform complex calculation manually.

CHAPTER 2, INTERPOLATION includes discussion
on single, double, triple and nonlinear interpolation (with
Bessel's formula included).

CHAPTER 3, NAVIGATIONAL ERROR was greatly
expanded and updated by Johns Hopkins University-Applied
Physics Laboratory.

CHAPTER 4, CALCULATIONS AND
CONVERSIONS summarizes the formulas the navigator
depends upon during voyage planning, piloting, celestial
navigation, and various related tasks.

CHAPTER 5, COMPASS CONVERSIONS contains
information on magnetic compass error, deviation table,
applying variation and deviation, along with several example
problems.

CHAPTER 6, COMPASS ERROR examines the
process for determining compass error using Pub No. 229 -
Sight Reduction Tables for Marine Navigation.

This edition is updated to June 2021.

NGA seeks and encourages critical feedback on this
publication. Suggestions and comments for changes and
additions may be sent to:

MARITIME SAFETY OFFICE

MAIL STOP N64-SFH

NGA

7500 GEOINT DRIVE

SPRINGFIELD, VIRGINIA, 22150-7500
UNITED STATES OF AMERICA
E-mail: MarHelp@nga.mil

Web site: https://marhelp.nga.mil
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EXPLANATION OF NAVIGATION
TABLES

Mathematical Tables

Table 1. Logarithms of Numbers — The first page of
this table gives the complete common logarithm (charac-
teristic and mantissa) of numbers 1 through 250.
Succeeding pages give the mantissa only of the common
logarithm of any number. Values are given for four sig-
nificant digits of entering values, the first three being in
the left-hand column, and the fourth at the heading of
one of the other columns. Thus, the mantissa of a three-
digit number is given in the column headed 0O, on the line
with the given number; while the mantissa of a four-digit
number is given in the column headed by the fourth digit,
on the line with the first three digits. As an example, the
mantissa of 328 is 51587, while that of 3.284 is 51640.
For additional digits, interpolation should be used. The
difference between each tabulated mantissa and the next
larger tabulated mantissa is given in the “d” column to
the right of the smaller mantissa. This difference can be
used to enter the appropriate proportional parts (‘“Prop.
parts”) auxiliary table to interpolate for the fifth digit of
the given number. If an accuracy of more than five sig-
nificant digits is to be preserved in a computation, a table
of logarithms to additional decimal places should be
used. For a number of one or two digits, use the first page
of the table or add zeros to make three digits. That is, the
mantissa of 3, 30, and 300 is the same, 47712. Interpola-
tion on the first page of the table is not recommended.
The second part should be used for values not listed on
the first page.

Table 2. Natural Trigonometric Functions — This
table gives the values of natural sines, cosecants, tangents,
cotangents, secants, and cosines of angles from 0° to 180°,
at intervals of 1'. For angles between 0° and 45° use the col-
umn labels at the top and the minutes at the left; for angles
between 45° and 90° use the column labels at the bottom
and the minutes at the right; for angles between 90° and
135° use the column labels at the bottom and the minutes at
the left; and for angles between 135° and 180° use the col-
umn labels at the top and the minutes at the right. These
combinations are indicated by the arrows accompanying
the figures representing the number of degrees. For angles
between 180° and 360°, subtract 180° and proceed as indi-
cated above to obtain the numerical values of the various
functions.

Differences between consecutive entries are shown in
the “Diff. 1" column to the right of each column of values
of a trigonometric function, as an aid to interpolation. These
differences are one-half line out of step with the numbers to
which they apply, as in a critical table. Each difference ap-

plies to the values half a line above and half a line below.
To determine the correction to apply to the value for the
smaller entering angle, multiply the difference by the num-
ber of tenths of a minute (or seconds + 60) of the entering
angle. Note whether the function is increasing or decreas-
ing, and add or subtract the correction as appropriate, so
that the interpolated value lies between the two values be-
tween which interpolation is made.

Table 3. Logarithms of Trigonometric Functions —

This table gives the common logarithms (+10) of sines,
cosecants, tangents, cotangents, secants, and cosines of
angles from 0° to 180°, at intervals of 1'. For angles be-
tween 0° and 45° use the column labels at the top and the
minutes at the left; for angles between 45° and 90° use
the column labels at the bottom and the minutes at the
right; for angles between 90° and 135° use the column la-
bels at the bottom and the minutes at the left; and for
angles between 135° and 180° use the column labels at
the top and the minutes at the right. These combinations
are indicated by the arrows accompanying the figures
representing the number of degrees. For angles between
180° and 360°, subtract 180° and proceed as indicated
above to obtain the numerical values of the various
functions.

Differences between consecutive entries are shown in
the “Diff. 1"’ columns, except that one difference column is
used for both sines and cosecants, another for both tangents
and cotangents, and a third for both secants and cosines.
These differences, given as an aid to interpolation, are one-
half line out of step with the numbers to which they apply,
as in a critical table. Each difference applies to the values
half a line above and half a line below. To determine the
correction to apply to the value for the smaller entering an-
gle, multiply the difference by the number of tenths of a
minute (or seconds =+ 60) of the entering angle. Note wheth-
er the function is increasing or decreasing, and add or
subtract the correction as appropriate, so that the interpolat-
ed value lies between the two values between which
interpolation is made.

Table 4. Traverse Table — This table can be used in
the solution of any of the sailings except great-circle and
composite. In providing the values of the difference of
latitude and departure corresponding to distances up to
600 miles and for courses for every degree of the com-
pass, Table 4 is essentially a tabulation of the solutions
of plane right triangles. Since the solutions are for inte-
gral values of the acute angle and the distance,
interpolation for intermediate values may be required.
Through appropriate interchanges of the headings of the

1



2 EXPLANATION OF TABLES

columns, solutions for other than plane sailings can be
made. The interchanges of the headings of the different
columns are summarized at the foot of each table
opening.

The distance, difference of latitude, and departure col-
umns are labeled Dist., D. Lat., and Dep., respectively.

For solution of a plane right triangle, any number N in
the distance column is the hypotenuse; the number opposite
in the difference of latitude column is N times the cosine of
the acute angle; and the other number opposite in the depar-
ture column is N times the sine of the acute angle. Or, the
number in the column labeled D. Lat. is the value of the side
adjacent and the number in the column labeled Dep. is the
value of the side opposite the acute angle.

Appendix B. Haversines — These tables list the com-
mon logarithms (+10) of haversines and natural haversines
of angles from 0° to 360°, at intervals of 1'. For angles be-
tween 0° and 180° use the degrees as given at the tops of the
columns and the minutes at the left; for angles between
180° and 360° use the degrees as given at the bottom of the
columns and the minutes at the right.

Cartographic Tables

Table 5. Natural and Numerical Chart Scales —
This table gives the numerical scale equivalents for various
natural or fractional chart scales. The scale of a chart is the
ratio of a given distance on the chart to the actual distance
which it represents on the earth. The scale may be ex-
pressed as a simple ratio or fraction, known as the natural

1
80000

(such as an inch) on the chart represents 80,000 of the same
unit on the surface of the earth. The scale may also be ex-
pressed as a statement of that distance on the earth shown
as one unit (usually an inch) on the chart, or vice versa. This
is the numerical scale.

The table was computed using 72,913.39 inches per
nautical mile and 63,360 inches per statute mile.

scale. For example, 1:80,000 or means that one unit

Table 6. Meridional Parts — In this table the meridio-
nal parts used in the construction of Mercator charts and in
Mercator sailing are tabulated to one decimal place for each
minute of latitude from the equator to the poles.

The table was computed using the formula:

4
M = a log, 10 log tan (45 + ]5)- a ( e’sinL+ egsinSL +

6 s
€ sin L+...) R
5

in which M is the number of meridional parts between the
equator and the given latitude, a is the equatorial radius of
the earth, expressed in minutes of arc of the equator, or

a = 212%2 3437.74677078(log= 3.5362739),

log, is the natural (Naperian) logarithm, using the base
e =2.71828182846,

log 10 = 2.3025851 (log = 0.36221569)

L is the latitude,

fis earth’s flattening, or

_ 1
f T 298257223563

= 3.352810606475 - I073 (log = 7.474591 - 10)

the squared eccentricity of the earth, ¢* [not to be con-
fused with Euler’s constant, the base of natural logarithms]
is

E=of f

= 6.694379990141 - 10> (log = 7.1742896 — 10)
Using these values,

a log 10 = 7915.7 (log =3.8984893)

ac’= 23.01358319 (log = 1.3619842)

4

%— = 0.05135389(log = 8.2894349 - 10)
6

%— = 0.00020627(log = 6.6855639 — 10)

Hence, the formula becomes

M = 7915.7 log tan (45° + ]5) —23.01358319

sin L — 0.05135389 sin"L — 0.00020627 sin’L...

The constants used in this derivation and in the table
are based upon the World Geodetic System 1984 (WGS 84)
ellipsoid.

Table 7. Length of a Degree of Latitude and Longi-
tude — This table gives the length of one degree of latitude
and longitude at intervals of 1° from the equator to the
poles. In the case of latitude, the values given are the
lengths of the arcs extending half a degree on each side of
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the tabulated latitudes. Lengths are given in nautical miles,
statute miles, feet, and meters.

The values were computed in meters, using parameters
of the World Geodetic System 1984 (WGS 84) ellipsoid,
and converted to other units. The following formulas were

used:

2
_( m\|la(l-¢€)

M = (_180) |:—3 } where

w
a = 6378137, the semi - major axis of the WGS 84
ellipsoid

e? = 2f—f* = 6.694379990141 10>

w = A1 —ezsinz(p

@ = geodetic latitude

And

P = ()02

Piloting Tables

Table 8. Conversion Table for Meters, Feet, and
Fathoms — The number of feet and fathoms corresponding
to a given number of meters, and vice versa, can be taken
directly from this table for any value of the entering argu-
ment from 1 to 120. The entering value can be multiplied by
any power of 10, including negative powers, if the corre-
sponding values of the other units are multiplied by the
same power. Thus, 420 meters are equivalent to 1378.0
feet, and 11.2 fathoms are equivalent to 20.483 meters.

The table was computed by means of the relationships:

1 meter = 39.370079 inches,

1 foot = 12 inches,

1 fathom = 6 feet.

Table 9. Conversion Table for Nautical and Statute
Miles — This table gives the number of statute miles corre-
sponding to any whole number of nautical miles from 1 to
100, and the number of nautical miles corresponding to
any whole number of statute miles within the same range.
The entering value can be multiplied by any power of 10,
including negative powers, if the corresponding value of
the other unit is multiplied by the same power. Thus,
2,700 nautical miles are equivalent to 3,107.1 statute
miles, and 0.3 statute mile is equivalent to 0.2607 nautical
mile.

The table was computed using the conversion factors:

1 nautical mile = 1.15077945 statute miles,
1 statute mile = 0.86897624 nautical mile.

Table 10. Speed Table for Measured Mile — To find
the speed of a vessel on a measured nautical mile in a given
number of minutes and seconds of time, enter this table at
the top or bottom with the number of minutes, and at either
side with the number of seconds. The number taken from
the table is speed in knots. Accurate results can be obtained
by interpolating to the nearest 0.1 second.

This table was computed by means of the formula:

3600
ST
elapsed time in seconds.

S , in which S is speed in knots, and T is

Table 11. Speed, Time, and Distance Table — To
find the distance steamed at any given speed between 0.5
and 40 knots in any given number of minutes from 1 to 60,
enter this table at the top with the speed, and at the left with
the number of minutes. The number taken from the table is
the distance in nautical miles. If hours are substituted for
minutes, the tabulated distance should be multiplied by 60;
if seconds are substituted for minutes, the tabulated dis-
tance should be divided by 60.

The table was computed by means of the formula:

D = %’ in which D is distance in nautical miles,

S is speed in knots, and T is elapsed time in minutes.

Table 12. Distance of the Horizon — This table gives
the distance in nautical and statute miles of the visible sea
horizon for various heights of eye in feet and meters. The
actual distance varies somewhat as refraction changes.
However, the error is generally less than that introduced by
nonstandard atmospheric conditions. Also the formula used
contains an approximation which introduces a small error at
the greatest heights tabulated.

The table was computed using the formula:

b 2r, hf
6076.1 Bo
in which D is the distance to the horizon in nautical miles;

ro is the mean radius of the earth, 3440.1 nautical miles; hf

is the height of eye in feet; and B, (0.8279) accounts for ter-
restrial refraction.
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This formula simplifies to: D (nm) = 1.169 Jh’f

(statute miles) = 1.345 Jh7f

Table 13. Geographic Range — This table gives the
geographic range or the maximum distance at which the
curvature of the earth permits a light to be seen from a par-
ticular height of eye without regard to the luminous
intensity of the light. The geographic range depends upon
the height of both the light and the eye of the observer.

The table was computed using the formula:

D=1.17/H+1.17./n

in which D is the geographic range in nautical miles, H is
the height in feet of the light above sea level, and h is the
height in feet of the eye of the observer above sea level.

Table 14. Dip of the Sea Short of the Horizon — If
land, another vessel, or other obstruction is between the ob-
server and the sea horizon, use the waterline of the obstruction
as the horizontal reference for altitude measurements, and
substitute dip from this table for the dip of the horizon (height
of eye correction) given in the Nautical Almanac. The values
below the bold rules are for normal dip, the visible horizon be-
ing between the observer and the obstruction.

The table was computed with the formula:

-1 hf I3ods

Dy = 60 tan (6076.1d ¥ K]
S

in which DS is the dip short of the sea horizon, in minutes of
arc; hy is the height of eye of the observer above sea level in
feet; B, (0.8321) accounts for terrestrial refraction; r,, is the
mean radius of the earth, 3440.1 nautical miles; and d is the
distance to the waterline of the obstruction in nautical miles.

Table 15. Distance by Vertical Angle Measured Be-
tween Sea Horizon and Top of Object Beyond Sea Hori-
zon — This table tabulates the distance to an object of
known height above sea level when the object lies beyond
the horizon. The vertical angle between the top of the object
and the visible horizon is measured with a sextant and cor-
rected for index error and dip only. The table is entered with
the difference in the height of the object and the height of
eye of the observer and the corrected vertical angle; and the
distance in nautical miles is taken directly from the table.
An error may be introduced if refraction differs from the
standard value used in the computation of the table.

The table was computed using the formula:

D - ( tan o, )2+ H-h  tano
- 0.0002419. 0.7349  0.0002419

in which D is the distance in nautical miles, o is the correct-
ed vertical angle, H is the height of the top of the object
above sea level in feet, and h is the height of eye of the ob-
server above sea level in feet. The constants 0.0002419 and
0.7349 account for terrestrial refraction.

Table 16. Distance by Vertical Angle Measured Be-
tween Waterline at Object and Top of Object — This ta-
ble tabulates the angle subtended by an object of known
height lying at a particular distance within the observer’s
visible horizon or vice versa.

The table provides the solution of a plane right triangle
having its right angle at the base of the observed object and
its altitude coincident with the vertical dimension of the ob-
served object. The solutions are based upon the following
simplifying assumptions: (1) the eye of the observer is at
sea level, (2) the sea surface between the observer and the
object is flat, (3) atmospheric refraction is negligible, and
(4) the waterline at the object is vertically below the peak of
the object. The error due to the height of eye of the observer
does not exceed 3 percent of the distance-off for sextant an-
gles less than 20° and heights of eye less than one-third of
the object height. The error due to the waterline not being
below the peak of the object does not exceed 3 percent of
the distance-off when the height of eye is less than one-third
of the object height and the offset of the waterline from the
base of the object is less than one-tenth of the distance-off.
Errors due to earth’s curvature and atmospheric refraction
are negligible for cases of practical interest.

Table 17. Distance by Vertical Angle Measured Be-
tween Waterline at Object and Sea Horizon Beyond Ob-
ject — This table tabulates the distance to an object lying
within or short of the horizon when the height of eye of the
observer is known. The vertical angle between the water-
line at the object and the visible (sea) horizon beyond is
measured and corrected for index error. The table is entered
with the corrected vertical angle and the height of eye of the
observer in feet; the distance in yards is taken directly from
the table

The table was computed from the formula:

tan hS = (A-B)+(1+ AB) where
Bods

2r
0

2 Boh/r0

in which B, (0.8279) accounts for terrestrial refraction, r,, is

A=d£S+ and

B

the mean radius of the earth, 3440.1 nautical miles; h is the
height of eye of the observer in feet; h is the observed ver-



EXPLANATION OF TABLES 5

tical angle corrected for index error; and dg is the distance
to the waterline of the object in nautical miles.

Table 18. Distance of an Object by Two Bearings —
To determine the distance of an object as a vessel on a
steady course passes it, observe the difference between the
course and two bearings of the object, and note the time in-
terval between bearings. Enter this table with the two
differences. Multiply the distance run between bearings by
the number in the first column to find the distance of the ob-
ject at the time of the second bearing, and by the number in
the second column to find the distance when abeam.

The table was computed by solving plane oblique and
right triangles.

Celestial Navigation Tables

Table 19. Table of Offsets — This table gives the cor-
rections to the straight line of position (LOP) as drawn on a
chart or plotting sheet to provide a closer approximation to
the arc of the circle of equal altitude, a small circle of radius
equal to the zenith distance.

In adjusting the straight LOP to obtain a closer approx-
imation of the arc of the circle of equal altitude, points on
the LOP are offset at right angles to the LOP in the direction
of the celestial body. The arguments for entering the table
are the distance from the DR to the foot of the perpendicular
and the altitude of the body.

The table was computed using the formulas:

R = 3438' coth
sin ® = D/R
X = R(1-cos 6),

in which X is the offset, R is the radius of a circle of equal
altitude for altitude h, and D is the distance from the intercept
to the point on the LOP to be offset.

Table 20. Meridian Angle and Altitude of a Body on
the Prime Vertical Circle — A celestial body having a
declination of contrary name to the latitude does not cross
the prime vertical above the celestial horizon, its nearest ap-
proach being at rising or setting.

If the declination and latitude are of the same name,
and the declination is numerically greater, the body does
not cross the prime vertical, but makes its nearest approach
(in azimuth) when its meridian angle, east or west, and alti-
tude are as shown in this table, these values being given in
italics above the heavy line. At this time the body is station-
ary in azimuth.

If the declination and latitude are of the same name and
numerically equal, the body passes through the zenith as it
crosses both the celestial meridian and the prime vertical, as
shown in the table.

If the declination and latitude are of the same name,
and the declination is numerically less, the body crosses

the prime vertical when its meridian angle, east or west,
and altitude are as tabulated in vertical type below the
heavy line.

The table is entered with declination of the celestial
body and the latitude of the observer. Computed altitudes
are given, with no allowance made for refraction, dip, par-
allax, etc. The tabulated values apply to any celestial body,
but values are not given for declination greater than 23° be-
cause the tabulated information is generally desired for the
sun only.

The table was computed using the following formulas,
derived by Napier’s rules:

Nearest approach (in azimuth) to the prime vertical:

csc h = sind cscL

sec t= tand cotL
On the prime vertical:

sin h = sind cscL

cos t= tand cotL

In these formulas, h is the altitude, d is the declination,
L is the latitude, t is the meridian angle.

Table 21. Latitude and Longitude Factors — The
latitude obtained by an ex-meridian sight is inaccurate if the
longitude used in determining the meridian angle is incor-
rect. Similarly, the longitude obtained by solution of a time
sight is inaccurate if the latitude used in the solution is in-
correct, unless the celestial body is on the prime vertical.
This table gives the errors resulting from unit errors in the
assumed values used in the computations. There are two
columns for each tabulated value of latitude. The first gives
the latitude factor, f, which is the error in minutes of latitude
for a one-minute error of longitude. The second gives the
longitude factor, F, which is the error in minutes of longi-
tude for a one-minute error of latitude. In each case, the
total error is the factor multiplied by the number of minutes
error in the assumed value. Although the factors were orig-
inally intended for use in correcting ex-meridian altitudes
and time-sight longitudes, they have other uses as well.

The azimuth angle used for entering the table can be
measured from either the north or south, through 90°; or it
may be measured from the elevated pole, through 180°. If
the celestial body is in the southeast (090°— 180°) or north-
west (270°— 360°) quadrant, the f correction is applied to
the northward if the correct longitude is east of that used in
the solution, and to the southward if the correct longitude is
west of that used; while the F correction is applied to the
eastward if the correct latitude is north of that used in the
solution, and to the westward if the correct latitude is south
of that used. If the body is in the northeast (000°- 090°) or
southwest (180°— 270°) quadrant, the correction is applied
in the opposite direction. These rules apply in both north
and south latitude.
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The table was computed using the formulas:

1

1
f = cosLtanZ ol ootz F

1 1
F = L Z = — = -
sec L cot cos LtanZ f
in which f is the tabulated latitude factor, L is the latitude,
Z is the azimuth angle, and F is the tabulated longitude
factor.

Table 22. Amplitudes — This table lists amplitudes of
celestial bodies at rising and setting. Enter with the declina-
tion of the body and the latitude of the observer. The value
taken from the table is the amplitude when the center of the
body is on the celestial horizon. For the sun, this occurs
when the lower limb is a little more than half a diameter
above the visible horizon. For the moon it occurs when the
upper limb is about on the horizon. Use the prefix E if the
body is rising, and W if it is setting; use the suffix N or S to
agree with the declination of the body. Table 23 can be used
with reversed sign to correct the tabulations to the values
for the visible horizon.

The table was computed using the following formula,
derived by Napier’s rules:

sinA = secL sind

in which A is the amplitude, L is the latitude of the observ-
er, and d is the declination of the celestial body.

Table 23. Correction of Amplitude Observed on the
Visible Horizon — This table contains a correction to be
applied to the amplitude observed when the center of a ce-
lestial body is on the visible horizon, to obtain the
corresponding amplitude when the center of the body is on
the celestial horizon. For the sun, a planet, or a star, apply
the correction in the direction away from the elevated pole,
thus increasing the azimuth angle. For the moon apply half
the correction foward the elevated pole. This correction can
be applied in the opposite direction to a value taken from
Table 22 to find the corresponding amplitude when the cen-
ter of a celestial body is on the visible horizon. The table
was computed for a height of eye of 41 feet. For other
heights normally encountered, the error is too small to be of
practical significance in ordinary navigation.

The values in the table were determined by computing
the azimuth angle when the center of the celestial body is
on the visible horizon, converting this to amplitude, and de-
termining the difference between this value and the
corresponding value from Table 22. Computation of azi-
muth angle was made for an altitude of (-)0°42.0'
determined as follows:

Azimuth angle was computed by means of the formula:

sind—-sinhsin L

cosZ =
coshcosL

in which Z is the azimuth angle, d is the declination of the
celestial body, h is the altitude (-0°42.0"), and L is the lati-
tude of the observer.

Table 24. Altitude Factors — In one minute of time
from meridian transit the altitude of a celestial body
changes by the amount shown in this table if the altitude
is between 6° and 86°, the latitude is not more than 60°,
and the declination is not more than 63°. The values tak-
en from this table are used to enter Table 25 for solving
reduction to the meridian (ex-meridian) problems.

For upper transit, use the left-hand pages if the dec-
lination and latitude are of the same name (both north or
both south) and the right-hand pages if of contrary name.
For lower transit, use the values below the heavy lines on
the last three contrary-name pages. When a factor is tak-
en from this part of the table, the correction from table
25 is subtracted from the observed altitude to obtain the
corresponding meridian altitude. All other corrections
are added.

The table was computed using the formula:

a = 1.9635" cos L cosdcsc (L~ d)

in which a is the change of altitude in one minute from
meridian transit (the tabulated value), L is the latitude of
the observer, and d is the declination of the celestial
body.

This formula can be used to compute values outside the
limits of the table, but is not accurate if the altitude is great-
er than 86°.

Table 25. Change of Altitude in Given Time from
Meridian Transit — Enter this table with the altitude fac-
tor from table 24 and the meridian angle, in either arc or
time units, and take out the difference between the altitude
at the given time and the altitude at meridian transit. Enter
the table separately with whole numbers and tenths of a,
interpolating for t if necessary, and add the two values to
obtain the total difference. This total can be applied as a
correction to observed altitude to obtain the corresponding
meridian altitude, adding for upper transit and subtracting
for lower transit.

The table was computed using the formulas:

at

C=@

in which C is the tabulated difference to be used as a cor-
rection to observed altitude in minutes of arc; a is the
altitude factor from table 24 in seconds of arc; and t is the
meridian angle in minutes of time.

This formula should not be used for determining val-
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ues beyond the limits of the table unless reduced
accuracy is acceptable.

Table 26. Time Zones, Descriptions, and Suffixes —
The zone description and the single letter of the alphabet
designating a time zone and sometimes used as a suffix to
zone time for all time zones are given in this table.

Table 27. Altitude Correction for Air Temperat-
ure — This table provides a correction to be applied to the
altitude of a celestial body when the air temperature varies
from the 50° F used for determining mean refraction with
the Nautical Almanac. For maximum accuracy, apply index
correction and dip to sextant altitude first, obtaining appar-
ent (rectified) altitude for use in entering this table. Enter
the table with altitude and air temperature in degrees Fahr-
enheit. Apply the correction in accordance with its
tabulated sign to altitude.

The table was computed using formula:

o 510 )
Correction = Rm(l 10T

in which R, is mean refraction and T is temperature in de-
grees Fahrenheit.

Table 28. Altitude Correction for Atmospheric
Pressure — This table provides a correction to be applied to
the altitude of a celestial body when the atmospheric pres-
sure varies from the 29.83 inches (1010 millibars) used for
determining mean refraction using the Nautical Almanac.
For most accurate results, apply index correction and dip to
sextant altitude first, obtaining apparent (rectified) altitude
for use in entering this table. Enter the table with altitude
and atmospheric pressure. Apply the correction to altitude,
adding if the pressure is less than 29.83 inches and sub-
tracting if it is more than 29.83 inches. The table was
computed by means of the formula:

. P
Correction = Rm(l - m)

in which Ry, is mean refraction and P is atmospheric pres-
sure in inches of mercury.

Meteorological Tables

Table 29. Conversion Table for Thermometer
Scales — Enter this table with temperature Fahrenheit, F;
Celsius (centigrade), C; or Kelvin, K; and take out the cor-
responding readings on the other two temperature scales.

On the Fahrenheit scale, the freezing temperature of
pure water at standard sea level pressure is 32°, and the
boiling point under the same conditions is 212°. The corre-
sponding temperatures are 0° and 100° on the Celsius scale

and 273.15° and 373.15°, respectively, on the Kelvin scale.
The value of (—) 273.15° C for absolute zero, the starting
point of the Kelvin scale, is the value recognized officially
by the National Institute of Standards and Technology
(NIST).

The formulas are:

C = 5/9(Fx32°)= K -273.15°
F = 9/5C +32°= 9/5 K —459.67°
K = 5/9(F +459.67°)= C +273.15°

Table 30. Direction and Speed of True Wind - This
table converts apparent wind to true wind. To use the table,
divide the apparent wind in knots by the vessel’s speed in
knots. This gives the apparent wind speed in units of ship’s
speed. Enter the table with this value and the difference be-
tween the heading and the apparent wind direction. The
values taken from the table are (1) the difference between
the heading and the true wind direction, and (2) the speed
of the true wind in units of ship’s speed. The true wind is on
the same side as the apparent wind, and from a point farther
aft.

To convert wind speed in units of ship’s speed to speed
in knots, multiply by the vessel’s speed in knots. The steadi-
ness of the wind and the accuracy of its measurement are
seldom sufficient to warrant interpolation in this table. If
speed of the true wind and relative direction of the apparent
wind are known, enter the column for direction of the ap-
parent wind, and find the speed of the true wind in units of
ship’s speed. The number to the left is the relative direction
of the true wind. The number on the same line in the side
columns is the speed of the apparent wind in units of ship’s
speed. Two solutions are possible if speed of the true wind
is less than ship’s speed.

The table was computed by solving the triangle in-
volved in a graphical solution, using the formulas:

tan o0 = —————SmBA
SA—cosBA
BT= BA+(x
~ smBA
T sin o

in which o is an auxiliary angle, B, is the difference be-
tween the heading and the apparent wind direction, S is the
speed of the apparent wind in units of ship’s speed, B is the

difference between the heading and the true wind direction,
and St is the speed of the true wind in units of ship’s speed.
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Table 31. Correction of Barometer Reading for
Height Above Sea Level — If simultaneous barometer
readings at different heights are to be of maximum value in
weather analysis, they should be converted to the corre-
sponding readings at a standard height, usually sea level. To
convert the observed barometer reading to this level, enter
this table with the outside temperature and the height of the
barometer above sea level. The height of a barometer is the
height of its sensitive element; in the case of a mercurial ba-
rometer, this is the height of the free surface of mercury in
the cistern. The correction taken from this table applies to
the readings of any type barometer, and is always added to
the observed readings, unless the barometer is below sea
level.

The table was computed using the formula:

1

0.0081350H )
T + 0.00178308H

C = 29.92126| 1 -

antilog(

in which C is the correction in inches of mercury, H is the
height of the barometer above sea level in feet, and T is the
mean temperature, in degrees Rankine (degrees Fahrenheit
plus 459.67°), of the air between the barometer and sea lev-
el. At sea the outside air temperature is sufficiently accurate
for this purpose.

Table 32. Correction of Barometer Reading for
Gravity — The height of the column of a mercury barome-
ter is affected by the force of gravity, which changes with
latitude and is approximately equal along any parallel of
latitude. The average gravitational force at Ilatitude
45°32'40" is used as the standard for calibration. This table
provides a correction to convert the observed reading at any
other latitude to the corresponding value at latitude
45°32'40". Enter the table with the latitude, take out the cor-
rection, and apply in accordance with the sign given. This
correction does not apply to aneroid barometers.

The correction was computed using the formula:

C = B(-0.002637 cos 2L + 0.000006 0052 2L
—-0.000050) .

in which C is the correction in inches, B is the observed
reading of the barometer (corrected for temperature and in-
strumental errors) in inches of mercury, and L is the latitude.
This table was computed for a standard height of 30 inches.

Table 33. Correction of Barometer Reading for
Temperature — Because of the difference in expansion of
the mercury column of a mercurial barometer and that of
the brass scale by which the height is measured, a correc-
tion should be applied to the reading when the temperature
differs from the standard used for calibration of the instru-
ment. To find the correction, enter this table with the
temperature in degrees Fahrenheit and the barometer read-

ing. Apply the correction in accordance with the sign given.
This correction does not apply to aneroid barometers.

The standard temperature used for calibration is 32°
F for the mercury, and 62° F for the brass. The correction
was computed using the formula:

m (T =32°) - (T - 62°)

C=- 1+ m(T-32°)

in which C is the correction in inches, B is the observed
reading of the barometer in inches of mercury, m is the
coefficient of cubical expansion of mercury = 0.0001010
cubic inches per degree F, 1 is the coefficient of linear ex-
pansion of brass = 0.0000102 inches per degree F, and T
is the temperature of the attached thermometer in de-
grees F. Substituting the values for m and 1 and
simplifying:

_ ., T-28630°
= TUT1123T + 10978°

The minus sign before B indicates that the correction is
negative if the temperature is more than 28.630°.

Table 34. Conversion Table for hecto-Pascals (Mil-
libars), Inches of Mercury, and Millimeters of Mercury
— The reading of a barometer in inches or millimeters of
mercury corresponding to a given reading in hecto-Pas-
cals can be found directly from this table.

The formula for the pressure in hecto-Pascals is:
B.D g
1000

in which P is the atmospheric pressure in hecto-Pascals,
B, is the height of the column of mercury in millimeters,
D is the density of mercury = 13.5951 grams per cubic
centimeter, and g is the standard value of gravity =
980.665 dynes. Substituting numerical values:

P = 1.33322B_,and

P

B, = 133305 0.750064P

Since one millimeter = 0.750064inches

_0.03937P_

B, = ——=_ =
1 1.33322

0.0295300P,

in which B; is the height of the column of mercury in
inches.

Table 35. Relative Humidity — To determine the rel-
ative humidity of the atmosphere, enter this table with
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the dry-bulb (air) temperature (F), and the difference be-

tween the dry-bulb and wet-bulb temperatures (F). The

value taken from the table is the approximate percentage

of relative humidity. If the dry-bulb and wet-bulb tem-

peratures are the same, relative humidity is 100 percent.
The table was computed using the formula:

in which R is the approximate relative humidity in percent, e
is the ambient vapor pressure, and e, is the saturation vapor
pressure over water at dry-bulb temperature. Professor Fer-
rel’s psychrometric formula was used for computation of e:

. L t—32°D
e (0.000367P(t t) (1+—1571

in which e is the ambient vapor pressure in millibars, €' is the
saturation vapor pressure in millibars at wet-bulb tempera-
ture with respect to water, P is the atmospheric pressure (the
millibar equivalent of 30 inches of mercury is used for this ta-
ble), t is the dry-bulb temperature in degrees Fahrenheit, and
t' is the wet-bulb temperature in degrees Fahrenheit.

The values of e, were taken from the International Me-
teorological Organization Publication Number 79, 1951,
table 2, pages 82—83.

Table 36. Dew Point — To determine the dew point,
enter this table with the dry-bulb (air) temperature (F), and
the difference between the dry-bulb and wet-bulb tempera-
tures (F). The value taken from the table is the dew point in
degrees Fahrenheit. If the dry-bulb and wet-bulb tempera-
tures are the same, the air is at or below the dew point.



TABLE 1
L ogarithms of Number

TABLE 1
Logarithms of Numbers
1-250

No. Log No. Log No. Log No. Log No. Log

1 0. 00000 51 1. 70757 101 2.00432 |[ 151 2.17898 | 201 2. 30320

2 0. 30103 52 1. 71600 102 2.00860 |f 152 2.18184 |[ 202 2. 30535

3 0. 47712 53 1. 72428 103 2.01284 |[ 153 2.18469 |[ 203 2. 30750

4 0. 60206 54 1. 73239 104 2.01703 | 154 2. 18752 |[ 204 2. 30963

5 0. 69897 55 1. 74036 105 2.02119 | 155 2.19033 |[ 205 2. 31175

6 0. 77815 56 1. 74819 106 2.02531 |[ 156 2.19312 |[ 206 2. 31387

7 0. 84510 57 1. 75587 107 2.02938 |[ 157 2.19590 |[ 207 2. 31597

8 0. 90309 58 1. 76343 108 2.03342 |[ 158 2.19866 || 208 2. 31806

9 0. 95424 59 1. 77085 109 2.03743 |[ 159 2.20140 |[ 209 2. 32015
10 1. 00000 60 1. 77815 110 2.04139 |[ 160 2.20412 | 210 2. 32222
11 1. 04139 61 1. 78533 111 2.04532 | 161 2.20683 | 211 2. 32428
12 1.07918 62 1. 79239 112 2.04922 | 162 2.20952 | 212 2. 32634
13 1.11394 63 1. 79934 113 2.05308 |[ 163 2.21219 | 213 2. 32838
14 1. 14613 64 1. 80618 114 2.05690 | 164 2.21484 | 214 2. 33041
15 1. 17609 65 1. 81291 115 2.06070 |[ 165 2.21748 |[ 215 2. 33244
16 1. 20412 66 1. 81954 116 2.06446 | 166 2.22011 | 216 2. 33445
17 1. 23045 67 1. 82607 117 2.06819 | 167 2.22272 | 217 2. 33646
18 1. 25527 68 1. 83251 118 2.07188 |[ 168 2.22531 | 218 2. 33846
19 1. 27875 69 1. 83885 119 2.07555 | 169 2.22789 | 219 2. 34044
20 1. 30103 70 1. 84510 120 2.07918 |[ 170 2.23045 | 220 2. 34242
21 1. 32222 71 1. 85126 121 2.08279 |[ 171 2.23300 |f 221 2. 34439
22 1. 34242 72 1. 85733 122 2.08636 |[ 172 2.23553 | 222 2. 34635
23 1. 36173 73 1. 86332 123 2.08991 | 173 2.23805 | 223 2. 34830
24 1. 38021 74 1. 86923 124 2.09342 |[ 174 2.24055 | 224 2. 35025
25 1. 39794 75 1. 87506 125 2.09691 |[ 175 2.24304 | 225 2. 35218
26 1. 41497 76 1. 88081 126 2.10037 |[ 176 2.24551 | 226 2. 35411
27 1. 43136 77 1. 88649 127 2.10380 |[ 177 2.24797 | 227 2. 35603
28 1.44716 78 1. 89209 128 2.10721 |[ 178 2.25042 | 228 2. 35793
29 1. 46240 79 1. 89763 129 2.11059 |[ 179 2.25285 | 229 2. 35984
30 1.47712 80 1. 90309 130 2.11394 |[ 180 2. 25527 | 230 2. 36173
31 1. 49136 81 1. 90849 131 2.11727 |[ 181 2.25768 | 231 2. 36361
32 1. 50515 82 1.91381 132 2.12057 |[ 182 2.26007 | 232 2. 36549
33 1. 51851 83 1. 91908 133 2.12385 | 183 2.26245 |[ 233 2. 36736
34 1. 53148 84 1. 92428 134 2.12710 |f 184 2.26482 |[ 234 2. 36922
35 1. 54407 85 1. 92942 135 2.13033 |[ 185 2.26717 |[ 235 2. 37107
36 1. 55630 86 1. 93450 136 2.13354 |[ 186 2.26951 |[ 236 2. 37291
37 1. 56820 87 1. 93952 137 2.13672 | 187 2.27184 | 237 2. 37475
38 1. 57978 88 1. 94448 138 2.13988 | 188 2.27416 | 238 2. 37658
39 1. 59106 89 1. 94939 139 2.14301 |[ 189 2.27646 |[ 239 2. 37840
40 1. 60206 90 1. 95424 140 2. 14613 |[ 190 2. 27875 | 240 2. 38021
41 1. 61278 91 1. 95904 141 2.14922 |[ 191 2.28103 |[ 241 2. 38202
42 1. 62325 92 1. 96379 142 2.15229 |[ 192 2.28330 | 242 2. 38382
43 1. 63347 93 1. 96848 143 2.15534 |[ 193 2.28556 |[ 243 2. 38561
44 1. 64345 94 1.97313 144 2.15836 |[ 194 2.28780 | 244 2. 38739
45 1. 65321 95 1.97772 145 2.16137 |[ 195 2.29003 |[ 245 2. 38917
46 1. 66276 96 1. 98227 146 2.16435 |[ 196 2.29226 | 246 2. 39094
47 1. 67210 97 1. 98677 147 2.16732 |[ 197 2.29447 | 247 2. 39270
48 1. 68124 98 1.99123 148 2.17026 |[ 198 2.29667 || 248 2. 39445
49 1. 69020 99 1. 99564 149 2.17319 |[ 199 2.29885 | 249 2. 39620
50 1.69897 | 100 2. 00000 150 2.17609 |[ 200 2.30103 |[ 250 2. 39794

1000-1500
No. 0 |d 1 (dl 2 |d| 3 |d] 4 |[d|] 5 |d 6 |d| 7 |d| 8 |d| 9 |df Prop.parts
100 | 00000| 43| 00043|44| 00087| 43| 00130|43| 00173|44| 00217|43| 00260|43| 00303| 43| 00346(43| 00389| 43| | 44|43
101 | 00432|43| 00475/43| 00518| 43| 00561 43| 00604| 43| 00647|42| 00689|43| 00732| 43| 00775|42| 00817|43
102 | 00860 43| 00903 42| 00945|43| 00988|42| 01030|42| 01072|43] 01115|42| 01157|42| 01199|43| 01242|42|| 1| 4| 4
103 | 01284|42| 01326(42| 01368| 42| 01410(42| 01452| 42| 01494|42| 01536|42| 01578| 42| 01620|42| 01662| 4 % 18 18
104 | 01703|42| 01745|42| 01787| 41| 01828|42| 01870| 42| 01912|41| 01953(42| 01995| 41| 02036(42| 02078| 41| 7|18| 17
5(22| 22
105 | 02119|4t| 02160|42| 02202| 41| 02243|41| 02284| 41| 02325|41| 0236641| 02407| 42| 02449|41| 02490| 41| 6| 26|26
106 | 02531|4t| 02572|40| 02612|4t| 02653|41| 02694| 41| 02735|41| 02776|40| 02816|4t| 02857|41| 02898| 40 g % 30
107 | 02938|4t| 02979|40| 03019| 4| 03060|40| 03100| 41| 03141|40| 03181|41| 03222| 40| 03262(40| 03302| 40| g| 20| 39
108 | 03342| 41| 03383|40| 03423| 40| 03463(40| 03503| 40| 03543|40| 03583|40| 03623| 40| 03663|40| 03703| 40
109 | 03743|%| 03782|40| 03822(%| 03862| 40| 03902 39| 03941| 40| 03981 40| 04021| 39| 04060| 40| 04100| ™22 21
110 | 04139|40| 04179|39| 04218|40| 0425839 04297| | 04336|40| 04376|39| 04415| 3| 04454 39| 04493|%|| 1| 4| 4
111 | 04532|%| 0457139 04610|40| 04650|39| 04689 38| 04727|39| 04766|39| 04805| 3| 04844/ 39| 04883| || 2| 8| 8
112 | 04922| 30| 0496138| 04999| 30| 0503832| 05077| 38| 05115(38| 05154(38| 05192| 30| 0523138| 05269 30 3 ﬁ %g
113 | 05308| 38| 053463°| 05385| 38| 05423|38| 05461| 39| 05500|38| 05538(38| 05576 38| 05614(38| 05652/ 38| 5| 21|20
114 | 05690| 30| 0572938| 05767| 38| 05805|38| 05843| 38| 05881|37| 05918|38| 05956 38| 05994|38| 0603238 f7s %g %8
115 | 06070| 38| 06108|37| 06145| 38| 06183(38| 06221| 37| 06258|38| 06296|37| 06333| 38| 06371|37| 06408 38 g gg g§
116 | 06446|37| 06483|38| 06521|37| 06558|37| 06595| 38| 06633|37| 06670|37| 06707|37| 06744|37| 0678138
117 | 06819| 37| 06856(37| 06893| 37| 06930|37| 06967|37| 07004|37| 07041|37| 07078| 37| 07115(36| 07151/ 37| | 40| 39
118 | 07188/ [ 07225/37f 07262|3( 07298|37| 07335|37( 07372|36( 07408|37| 07445 7| 07482/ 36| 07518 | [~ 1~
119 | 07555|36| 07591|37| 07628 35| 07664(36| 07700|37| 07737| 3| 07773|36| 07809| 37| 078463| 07882(%| 5| g g
120 | 07918| 36| 0795436| 07990| 37| 0802738| 08063 36| 08099|36| 0813536| 08171|36| 08207|36| 08243 36 ?; %% %%
121 | 08279| 35| 08314/36| 08350| 36| 08386|36| 08422| 36| 08458| 35| 0849336| 08529| 36| 08565(35| 08600| 36| 5| 20| 20
122 | 08636| 36| 08672|35| 08707| 36| 08743(35| 08778| 36| 08814(35| 08849|35| 08884| 36| 08920|35| 08955 36 9 gg §§
123 | 08991|35] 09026(35| 09061| 35| 09096|36| 09132|35| 09167|3| 09202(35| 09237| 35| 09272(35| 09307| 35| 8| 32| 31
124 | 09342| 35| 09377|35| 09412| 35| 09447|35| 09482| 35| 09517|3| 09552(35| 09587| 34| 09621|35| 09656| 35| 9| 36|35
125 | 09691| 35| 09726(34| 09760| 35| 09795(35| 09830| 34| 09864/35| 09899|35| 09934| 34| 09968|35| 10003| 3+ 38|37
126 | 10037|35| 10072|3+| 10106/ 3| 10140|35| 10175/ 3| 10209| 34| 10243|35| 10278| 34| 10312|34| 10346(| 1| 4| 4
127 | 10380| 35| 10415|34| 10449| 34| 10483|34| 10517|34| 10551|34| 1058534| 10619|34| 10653|34| 10687|34(| 2| 8| 7
128 | 1072134| 10755|34| 10789| 34| 10823|34| 10857|33| 10890|34| 10924|34| 10958|34| 10992|33| 11025(4(| 3|11 11
129 | 11059| 34| 11093(33| 11126| 34| 11160(33| 11193| 34| 11227|34| 1126133 11294| 33| 11327|34| 11361|3 g %g %g
130 | 11394| 34| 11428|33| 11461|33| 11494|34| 11528| 33| 11561|33| 11594|34| 11628| 33| 11661|33| 11694|33 9 %% %%
131 | 11727|38| 11760|33| 11793| 33| 11826|34| 11860 33| 11893|33| 11926|33| 11959|33| 11992|32| 12024|33|| 8|30/ 30
132 | 12057|33| 12000 33| 12123|33| 12156| 33| 12189| 38| 12222|%2| 12254| 33| 12287|33| 12320| 32| 12352| 33| O] 34|33
133 | 12385| 33| 12418|32| 12450| 33| 12483|33| 12516|32| 12548| 3| 12581|32| 12613| 33| 12646(32| 12678| 32| | 36| 35
134 | 12710| 38| 12743|32| 12775| 33| 12808|32| 12840 32| 12872|38| 12905|32| 12937|32| 12969|32| 13001|%2[ 1| 4 2
135 | 13033|33| 13066/ 32| 13098| 32| 1313032 13162| 32| 13194|32| 1322632 13258| 32| 13290|32| 13322|32 % 1{ 18
136 | 13354| 32| 1338632| 13418| 32| 13450|31| 13481|32| 13513|%2| 13545(32| 13577| 32| 13609|3| 13640| 32| 4| 14|14
137 | 13672| 32| 137043| 13735| 32| 13767|32| 13799| 31| 13830| 32| 1386231| 13893| 32| 13925(31| 13956| 32| 5| 18|18
138 | 13988|3t| 14019|32| 14051|3t| 14082|32| 14114|3t| 14145|31| 14176|32| 14208| 3t| 14239|31| 14270| 31| 6|22|21
139 | 14301|32| 14333|31| 14364|3t| 14395(31| 14426 3t| 14457|32| 14489|31| 14520| 31| 1455131 | 14582|3t g gg gg
140 | 14613|3t| 14644|31| 14675|3t| 14706|31| 14737|3t| 14768|31| 14799|30| 14829| 31| 14860|31| 14891|31]| 9| 32|32
141 | 14922| 31| 14953|30| 14983|3t| 1501431| 15045|3t| 15076(30| 15106(31| 15137|3:| 15168|30| 15198|3 3433
142 | 15229) 0| 15259)3L| 15290| 30| 15320| 31| 15351 0| 15381 3L 15412|30| 15442 31| 15473 20f 155033 T~~~
143 | 15534|30| 15564|30] 15504|31| 15625|30] 15655|30| 15685| 30| 15715|31| 15746 | 15776/ 0| 15806/ 2| 5| 7| 7
144 | 15836| 0| 1586631 | 15897| %] 15927| 30| 15957| % 15987| 30| 16017|30| 16047|%0| 16077|%0| 16107|%| 3| 10| 10
145 | 16137| 3| 16167|30| 16197| 3| 16227|29| 16256| 30| 16286(30| 1631630 16346| | 16376|30| 16406| 20 g ié ig
146 | 16435| | 16465| 0| 16495(29] 16524|30| 16554 30| 16584| 29| 16613|30| 16643| 30| 16673| 29| 167020 g| 20| 20
147 | 16732| 20| 16761|30| 16791| 20| 16820|30| 16850| 20| 16879|%0| 16909|2| 16938| 20| 16967|30| 16997| 20| 7| 24| 23
148 | 17026| 0| 17056|28| 17085| 20| 17114|28| 17143| 30| 17173| 28| 17202|28| 17231| 20| 17260|28| 17289| 0| 8| 27|26
149 | 17319| 20| 17348|28| 17377| 20| 17406|2°| 17435| 20| 17464| 28| 17493|28| 17522| 20| 17551|2¢| 17580| 20| 9| 31|30
150 | 17609| 20| 17638|28| 17667| 20| 17696|28| 17725| 20| 17754|28| 17782|29| 17811| 20| 17840|29| 17869| 20
No.| o |d| 2 |d| 2 |d| 3 |d| 4 |d| 5 |d| 6 |d 7 |d| 8 |d| 9 |d

1T



TABLE 1 TABLE 1
L ogarithms of Number L ogarithms of Number
1500-2000 2000-2500
No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d| 6 |d] 7 |d|] 8 |d| 9 |dProp.parts No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d|l 6 |d|] 7 |d|] 8 |d| 9 |dfProp.parts
150 |17609|20]17638|29|17667(29] 17696 |20] 17725|29| 17754 28] 17782(29| 17811 20| 17840| 29| 1786929 | 32|31 200 |30103|22[30125(21|30146|22|30168|22|30190|21|30211|22| 30233|22|30255|21[30276|22| 30298 | 22 22
151 |17898|28]17926|29|17955|29| 17984 /29| 18013 28| 18041 29| 18070|29| 18099 28] 18127|20] 18156 |28 1 [ 3| 3 201 |30320|21(30341|22[30363| 2130384 22| 30406| 22|30428 | 21| 30449 22| 30471 21| 30492 22[30514 21 |,
152 |18184/|29|18213|28| 18241 29|18270|28| 18298 29| 18327|28| 18355|29| 18384 28] 18412|29 18441 /28| 2| 6| 6 202 |30535|22|30557|21|30578|22|30600|21|30621| 22| 30643 |21| 30664 |21|30685|22[30707|21[30728|22| 2 | %
153 |18469|29|18498|28| 18526|28|18554|29| 18583 28] 18611|28| 1863928 18667|29] 18696 28| 18724 /28| 3|10| 9 203 [30750|21{30771|21|30792|22| 30814 |21|30835| 21| 30856 22| 30878|21| 30899 21| 30920|22|30942|21]| 3 | 7
154 |18752/28]18780|28| 18808|29|18837|28| 18865 28| 18893 28| 1892128 18949|28]18977|28] 19005 28| 4|13 |12 204 |30963|2130984|22|31006|21|31027|21|31048|21|31069|22| 31091 |21|31112|2131133|21|31154|21 g 3
5(16|16

155 |19033|28]19061|28] 19089|28]19117|28| 19145 28] 19173|28[ 19201 |28 19229|28]19257|28] 19285 |27|| 6|19 |19 205 |31175(22[31197|21|31218|21|31239|21|31260/|21|31281|21| 31302|21|31323| 22| 31345 |21| 31366/ 2 ‘75 {%
156 |19312(28]19340|28| 19368(28] 19396 28] 19424|27| 19451 (28| 19479|28| 19507 28] 19535| 27| 1956228| 7|22 |22 206 |31387|21|31408|21|31429|21[31450|21|31471|21|31492| 21| 31513|2131534|21|31555|21|31576|21| 8 | 18
157 |19590|28]19618|27| 19645 28] 19673|27| 19700 28| 1972828 19756 |27 19783 28] 19811|27| 19838 28| 8|26 |25 207 [31597|21(31618|21|31639/21|31660|21|31681|21|31702/21| 31723|21|31744|21|31765|20[31785|21] 2| 20
158 |19866|27]19893| 28| 19921 27| 19948 28| 19976 | 27| 20003 |27| 20030 28| 20058 | 27| 20085 | 27] 20112 | 28| 9|29 28 208 |31806|21|31827|21|31848|21|31869|21|31890|21|31911 |20/ 31931 |21|31952| 2131973 |21|31994/ 21 21

159 [20140|27[20167|27| 20194 28| 20222 27| 20249 27| 20276 |27| 20303 | 27| 20330 28| 20358 | 27) 20385 | 2730 29 209 |32015|2032035|21|32056|21|32077|21|32098| 20|32118|21| 32139|21|32160| 21| 32181 |20| 32201 |2
1 2
160 |20412|27|20439|27|20466|27|20493|27|20520 28| 20548 27| 20575|27| 20602|27| 20629| 27| 20656 | 27|| 1| 3| 3 210 |32222|21|32243|20|32263|21|32284 21| 32305| 20| 32325 |21| 32346 20| 32366 21| 32387 |21|32408|20]| 2 | 4
161 |20683|27|120710|27|20737(26]20763|27]20790| 27| 20817|27| 20844 27| 20871 27| 20898| 27| 20925 |27|| 2| 6| 6 211 |32428|21(32449| 20| 3246921 32490| 20[32510| 21|32531 |21| 32552/ 20[ 32572| 21| 32593 |20 32618( 21| | §
162 |20952/26]120978|27|21005|27|21032|27|21059|26|21085(27| 21112|27|21139|26|21165|27|21192/27|| 3| 9| 9 212 |32634|20]32654|21|32675|20|32695|20|32715|21|32736|20| 32756 |21|32777| 20| 32797|21|32818|20[| 5 | 10
163 |21219|26]21245|27|21272(27| 21299 | 26]21325|27|21352|26| 2137827/ 21405 | 26| 21431 | 27| 21458 26| 4|12 (12 213 |32838|20]32858|21|32879|20|32899|20|32919| 21| 32940 20| 32960 20| 32980/ 21 33001 | 20| 33021 | 20 g {g
164 |21484/|27|21511|26|21537|27|21564|26{21590 27| 21617|26| 21643 | 2621669 27| 21696 | 26| 21722 26 g ig ig 214 |33041|21|33062|20|33082|20|33102|20|33122|21|33143(20| 33163 20| 33183 |20[ 33203 |21 33224 |20 g | 17
91 19

165 |21748|27|21775|26|21801 |26|21827|27| 21854 26| 21880 26| 21906 | 26| 21932|26]21958| 27| 21985 | 26| 7|21 |20 215 |33244(20]33264|20|33284|20]|33304|21|33325|20|33345|20| 3336520/ 3338520 33405 |20| 33425 20
166 |22011/26|122037|26|22063|26]22089|26|22115 26| 22141|26| 22167|27[22194 26| 22220/ 26| 22246 26 g 3‘71 %2 216 |33445(20]33465|21|33486|20|33506|20|33526| 20| 33546 20| 33566 |20/ 3358620 33606 |20| 33626 20 20

167 |22272/26|22298| 26| 22324 26| 22350| 26] 22376 25| 22401 26| 22427| 26| 22453 | 26( 22479 | 26| 22505 | 26| 7| " | "] 217 |33646|20|33666|20/33686|20|33706|20|33726|20|33746|20| 33766|20|33786|20[ 33806 |20/ 33826/ 20
168 |22531/26|122557|26| 22583 25| 22608 26| 22634 | 26| 22660/ 26| 22686 | 26| 22712|25|22737| 26| 22763 |26 | 28| 27 218 |33846|20|33866|19|33885|20|33905|20|33925| 20| 33945 20| 3396520/ 33985| 20| 34005 |20{34025|19] 1 | o
169 |22789|25|22814|26|22840|26|22866|25|22891 | 26| 22917|26| 22943 | 25| 22968 26| 22994 25| 23019 26T 3| 3 219 340442034064 |20|34084|20]34104|20]34124|19|34143|20| 34163 |20|34183| 2034203 |20|34223| 19| 2 | 4
2 3 6
170 |23045|25/23070|26| 23096 25| 23121 |26| 23147 25| 23172|26| 23198 25| 23223 | 26| 23249 | 25| 23274 26| 3 g g 220 |34242|20]34262|20|34282|19|34301|20|34321|20|34341|20| 34361|19|34380| 20| 34400(20|34420| 19| 4 | 8
171 |23300|25|23325|25|23350(26|23376| 25| 23401 | 25| 23426 | 26| 2345225| 23477 |25 23502 | 26| 23528 (25| 4|11 |11 221 |34439|20/34459|20|34479|1934498|20|34518|19|34537| 20| 34557| 20 34577|19] 34596 |20|34616| 19| 5 | 10
172 |23553|25|23578|25|23603 26| 23629 25| 23654 |25| 23679 25| 237042523729 |25| 237542523779 26| 5|14 |14 222 |34635(20|34655|19|34674|20| 34694|19]34713|20|34733|20| 34753|19|34772| 20 34792|19|34811| 19 2 ﬁ
173 |23805/25|23830|25| 23855 25| 23880/ 25| 23905 | 25| 23930/ 25| 2395525 23980|25| 24005 25| 24030/ 25| 6|17 |16 223 |34830(20)34850(19|34869|20] 34889191 34908| 2034928 19| 34947|20[34967| 19| 34986 | 19|35005(20 g | 716
174 |24055/25|24080|25|24105|25|24130|25|24155 | 25| 24180 24| 242042524229 | 25| 24254 | 25| 24279 | 25 g gg %g 224 |35025|19]35044|20|35064|19|35083|19|35102| 20| 35122|19| 3514119/ 35160| 20| 35180(19|35199| 19| ¢ | ig
175 |24304|25|24329|24|24353|25|24378|25|24403|25| 24428 24| 24452 |25 24477|25| 24502 | 25| 24527 | 24| 9|25 |24 225 |35218|20]35238|19|35257|19|35276|19]35295|20|35315|19| 35334 (19| 35353 19 3537220/ 35392 19 19
176 |24551|25|24576|25|24601 24| 24625|25|24650| 24| 24674 25| 24699 25| 24724 24| 24748| 25| 24773 | 24| | 26| 25 226 |35411|19]35430|19|35449|19]|35468|20|35488| 19|35507|19| 35526 19| 35545| 19| 35564 (19| 35583| 20 1| 2
177 |24797|25|24822|24| 24846 25| 24871|24| 24895 | 25| 24920 24| 24944 25| 24969 |24| 24993 | 25| 25018 |24 1| 3| 2 227 |35603|19|35622|19|35641|19|35660|19]35679|19|35698|19| 35717|19|35736| 1935755 |19|35774| 19| 2| 4
178 |25042|24|25066|25| 25091 |24|25115|2¢|25139|25| 25164 24| 25188| 24| 25212|25| 25237 | 24| 25261 | 24| 2| 5| 5 228 |35793|20|35813|19|35832|19|35851|19|35870| 19| 35889 19| 35908 19| 35927| 19 35946 | 19| 35965 19 i g
179 |25285|25|25310|24| 25334 24| 25358| 24| 25382 24| 25406 25| 25431 | 24| 25455 |24| 25479 | 24| 25503 | 24 2 13 lg 229 [35984|19[36003|18[36021|19|36040|12|36059|19|36078 19| 36097|19|36116|19|36135|19|36154| 19| ¢ | |7
180 |25527|24|25551|24|25575|25|25600| 24| 25624 | 24| 25648| 24| 25672| 24| 25696 | 24| 25720 | 24| 25744 24 g }g }g 230 |36173|1936192|19|36211|18|36229|19|36248| 19|36267|19| 36286 |19| 36305 19 36324 18| 36342 19 ‘75 }?1,
181 |25768|2¢)25792(24| 25816 2¢[25840| 24| 25864 24| 25888 | 24| 25912/ 23| 25935 24| 25959 | 24| 25983 | 24| 7| 15|73 231 |36361|19]36380|19|36399| 19| 36418|18|36436| 19| 36455 19| 36474|19|36493| 18| 36511|19|36530| 19| 8 | 15
182 |26007|2¢|26031|24|26055(24| 26079 23] 26102| 24| 26126 |24| 26150|24| 26174 |2¢| 26198 | 23| 26221 24| 8| 21 | 20 232 |36549|19]36568|18|36586|19|36605|19|36624| 18| 36642|19| 36661 (19| 36680 18| 36698|19|36717|19] 9 | 17

183 |26245/24|26269|24| 26293 23| 26316|24|26340|24| 2636 4| 23| 26387|24| 26411 |24| 26435|23| 26458 | 24| 9| 23| 22 233 |36736|1836754|19|36773|18|36791|19]36810| 19| 36829 18| 36847|19| 36866 18| 36884 19| 36903 | 19
184 |26482|23|26505|24|26529 24| 26553|23|26576|24| 26600/ 23| 26623 |24 26647 23| 26670| 24| 26694 | 2324 23 234 |36922|18]36940|19|36959|18|36977|19|36996| 18| 37014 19| 37033|18|37051|19{37070|18|37088| 19 18
185 |26717|2¢|26741|23|26764(24| 26788 23| 26811|23| 26834 24| 2685823/ 26881 24| 26905| 23| 26928 (23| 1| o o 235 |37107|18|37125|19|37144|18[37162|19|37181/|18|37199| 19| 37218 1837236 18| 37254 |19|137273| 18| ;| o
186 |26951|24|26975|23|26998|23|27021|24|27045 23| 2706823 27091 | 23| 27114 24| 27138| 23| 27161 23| 2| 5| 5 236 |37291|19]37310|18|37328|18|37346|19|37365|18|37383|18| 37401|19|37420| 18 37438|19|37457| 18] 2 | 4
187 [27184|23|27207|24| 27231| 23| 27254 28| 27277 23] 27300 23| 27323 | 23|127346 |2¢[ 27370| 23| 27393 |23 §| [T T 237 |37475/18[37493|18|37511|19[37530| 18[37548|18]37566 19| 37585 18| 37603| 18| 37621 | 18[37639| 19 § | B
188 |27416|23|127439|23|27462|23|27485|23|27508|23| 27531 28| 2755423 27577/28] 27600| 23| 27623 |23|| 5|12| 12 238 |37658|1837676|18|37694|18|37712(19|37731|18|37749|18| 37767|18|37785| 18| 37803|19|37822(18| 5| 9
189 |27646/23|27669|23|27692|23|27715|23|27738| 23| 27761|23| 277842327807 23| 27830/ 22| 27852 23 E75 % %é 239 |37840|18|37858|18|37876|18|37894|18|37912|19|37931|18| 37949|18|37967| 18 37985|18| 38003 18 E75 %
190 |27875/|23|127898|23|27921 23| 27944 23| 27967 | 22| 27989 23| 28012| 2328035 23| 28058 | 23| 28081 | 22 g %g %f{ 240 |38021|18|38039|18|38057|18|38075|18|38093| 19| 3811218/ 38130|18| 38148 18 38166|18| 38184/ 18 g {g

191 |28103|23|28126|23|28149|22|28171|23|28194 23| 28217|23| 28240/ 22| 28262 23| 28285 22| 28307 | 23 241 |38202|18]38220|18|38238| 18| 38256 |18| 38274/ 18| 3829218| 38310|18| 38328 18 38346 | 18| 38364/ 18
192 |28330|23|28353|22|28375|23|28398| 23| 28421 | 22| 28443 23| 28466 22| 28488 23| 28511 |22| 28533 |23 | 22| 21 242 |38382(17|38399|18|38417|18|38435|18| 38453 18| 38471 18| 3848918/ 38507 18| 38525 | 18| 38543 18 17

193 [28556/22|28578 228601 22128623 23| 28646| 22| 28668 23| 28691 22| 28713 22( 28735 23| 2875822 [~ 1, 243 |38561(17|38578|18|38596| 18| 38614 |18|38632| 18| 38650 18| 38668 |18| 3868617 38703 |18| 3872118

194 |28780|23|28803| 22| 28825 |22|28847| 23] 28870 22| 28892 22| 28914| 23|28937 | 22( 28959 2228981 |22|| 5| 7| % 244 |38739|1838757|18|38775|17|38792|18| 38810/ 18| 38828 | 18| 38346 | 17| 38863 | 18| 38381 |18/ 38899| 1
1 2
195 |29003(23|20026| 22| 20048|22|20070|22| 20002| 23| 29115 |22 29137] 22|29 159 |22[ 29181 22| 2920325 3| &| § 245 |38917|17|38934|18|38952| 18| 38970(17| 38987| 18| 39005 | 18| 39023 |18|39041| 17| 39058|18[39076| 18| 2 | 3
196 129226 22(29248 22[29270|22129292, 22| 20314/ 22 29336 |22 29358 22( 20380 20| 2940322129425 22 5| 1110 246 |39094(1739111|18|39129|17|39146|18|3916418|39182|17| 39199|18|39217| 18 39235|17|39252| 18 2 g
197 |29447(22)129469|22| 294912229513 22| 29535 22| 29557 | 22| 29579 22| 29601 |22[ 29623 | 22| 29645 | 22| 7|75 5 247 |39270(17|39287|18|39305|17|39322|18| 39340/ 18| 39358|17| 39375|18|39393| 17| 39410 18|39428| 17| 5 | g
198 |29667|2:|29688|22|29710(22|29732|22) 29754 22| 29776 | 22| 29798 22| 29820 | 22| 29842 | 21| 29863 | 22| 8| 1817 248 |39445(18]39463|17|39480| 18| 39498|17|39515| 18| 39533 |17| 39550 18| 39568| 17| 39585(17|39602| 18 6 | 10
199 |29885/22|129907|22| 29929 22|29951|22|29973 21| 29994/ 22| 3001622 30038 22| 30060| 21| 30081 |22 9|20| 19 249 |39620(1739637|18|39655|17|39672|18]39690| 17|39707|17| 39724 |18|39742| 1739759 |18|39777| 17 g ﬁ
200 ]30103|22|30125|21]130146|22|30168|22]130190|21]30211|22]|30233|22|30255|21|30276|22] 3029822 250 |39794|17|39811|18|39829|17|39846|17]39863|18]39881|17| 39898|17|39915|18] 39933 (17| 39950/ 17 9| 15

No.| 0 |df 1 |d] 2 |d| 3 |d| 4 |df 5 |d] 6 |df 7 |d] 8 |d 9 |d No.[ o [d| 2 [d] 2 |d| 3 |d| 4 |d| 5 |d| 6 |[d] 7 [d] 8 |d| 9 |d

Cl



TABLE 1 TABLE 1
L ogarithms of Number L ogarithms of Number
2500-3000 3000-3500
No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d| 6 |d] 7 |d|] 8 |d| 9 |dProp.parts No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d|l 6 |d|] 7 |d|] 8 |d| 9 |dfProp.parts
250 |39794(17|39811|18]39829(17|39846 |17|39863|18]39881 (17| 39898 |17|39915|18]39933|17|39950 | 17 18 300 [47712(15|47727|14|47741(15]47756 | 14|47770|14|47784 |15|47799 |14]47813|15]47828|14|47842|15 15
251 |39967(1839985|17]140002(17]40019|18]40037|17|]40054 |17|40071 | 17|40088|18]40106 |17|40123 |17 1 2 301 |47857|14|47871|14|47885|15|147900|14|47914|15|47929|14|47943|15|47958|14|47972|14]47986 | 15
252 |40140(17|40157|18]40175(17]40192|17|40209|17|]40226 | 17| 40243 | 18|40261|17]40278|17|40295 |17 2 4 302 |48001(14|48015|14|48029(15|]48044 |14|48058|15|48073 |14|48087 |14]48101|15[48116|14|48130|14 1 9
253 |40312(17|40329|17]40346|18]40364|17|40381|17]40398 |17|40415|17|40432|17]40449|17|40466 |17 3 5 303 |48144(15|48159|14|48173(14]48187|15]48202|14|48216 | 14| 48230 |14]48244|15]48259 | 14|48273 | 14 2 3
254 |40483(17|40500|18]40518(17]40535|17|40552|17|]40569 | 17| 40586 | 17|40603|17]40620 | 17|40637 |17 4 7 304 |48287(15|48302|14|48316(14]48330|14]|48344|15|48359 |14|48373 |14]48387|14]48401|15|48416 | 14 3 1
5 9

255 |40654(17|40671|17]40688(17]40705|17|40722|17|]40739|17|40756 | 17|40773|17]40790(17]40807|17| ¢ | 11 305 |48430(14|48444|14|48458|15|148473|14|48487|14|48501 |14|48515 | 15|48530|14|48544 | 14|48558| 14 4 6
256 |40824(17|140841|17]140858(17]40875|17]40892|17|]40909 | 17| 40926 | 17|40943|17]40960 | 16]40976|17| 7 | 13 306 |48572|14|48586|15|48601|14]48615|14|48629|14|48643 | 14| 48657 |14|48671|15|48686 | 14|48700| 14 5 8
257 |40993(17141010(17]41027(17]41044|17|41061|17|]41078|17|41095|16{41111|17|41128|17]41145|17| 8 | 14 307 |48714(14|48728|14|48742(14]48756|14|48770|15|148785 | 14| 48799 | 14|48813|14|48827|14|48841 |14 6 9
258 141162(17]41179(17]41196|16]41212|17]41229|17]41246 |17|41263|17|41280|16|41296|17]41313|17[| 9 | 16 308 48855 (14|48869|14|48883|14]48897|14]48911|15|148926 | 14| 48940 | 14|48954|14]48968 |14]48982| 14 7 | 10
259 |41330(17|41347|16]41363(17|]41380|17|41397|17]41414 |16|41430|17|]41447|17]41464|17|41481|16 309 [48996(14|49010|14]49024 |14]49038|14]49052|14]49066 | 14| 49080 | 14| 49094 |14]49108 | 14]49122| 14 8 | 12
260 |41497(17|41514|17|41531(16]41547 |17|41564|17]41581|16|41597 |17]41614|17]41631|16]41647 |17 310 [49136|14|49150|14|49164 (14]49178|14]49192|14]49206 | 14| 49220 | 14]49234|14]49248 | 14|49262 | 14 9| 14
261 |41664(17|41681|16]41697|17|141714|17|141731|16]41747|17|41764|16|41780(17|41797|17]41814 |16 17 311 [49276|14|49290|14|49304 (14]49318|14]49332|14]49346 | 14| 49360 | 14]49374|14]49388|14|49402 | 13
262 141830(17]41847|16]41863|17|141880|16]41896|17]141913 |16]41929|17|41946|17|41963|16]41979 |17 1 2 312 |49415(14|49429|14|49443|14]49457 | 14]49471|14]149485 | 14| 49499 | 14]49513|14]49527 | 14|49541 | 13
263 |41996|16142012|17]142029 (16142045 |17|42062|16]42078|17|42095 | 16{42111|16]42127 |17|42144 |16 o 3 313 |49554(14149568|14|49582(14]49596 | 14]49610|14]49624 | 14| 49638 | 13]49651|14]49665 | 14|49679 | 14
264 |42160(17|42177|16]42193(17|42210|16|42226|17|42243 | 16| 42259 | 16|42275|17]42292|16|42308 |17 3 5 314 49693 (14|49707|14|49721(13]49734 |14|49748|14]49762 |14|49776 | 14]49790|13]49803 | 14|49817 | 14

14
265 |42325(16142341|16]42357(17]42374 |16]42390|16]42406 |17|42423 | 16]42439|16]42455|17|42472| 16 g g 315 |49831(14|49845|14|49859(13|]49872|14]49886|14]49900 | 14| 49914 [13|49927|14]49941 | 14|49955 | 14
266 [42488|16(42504|17|142521|16|42537 |16]42553| 17142570 |16(42586|16[42602|17]42619|16]42635 16| ¢ | 10 316 149969)13]49982|14149996| 14[50010 1450024 |13150037| 14[50051 | 14|50065| 14/50079|13]50092| 14 4 1
267 |42651|16|42667|17|42684 16]42700|16|42716|16]42732|17|42749 | 16|42765|16|42781 |16]42797 |16 7 | 19 317 |50106|1450120|13]50133|14[50147|14|50161|13]50174| 14[ 50188 | 14|50202|13]50215 | 14150229 | 14 o 3
268 |42813(17|42830(16]42846|16]42862|16]42878|16]142894 |17|42911|16|42927|16|42943 |16]42959|16( 8 | 14 318 1502431315025614150270 14150284 13150297 | 1450311 14150325 | 1350338 14|50352|13|50365 | 14| o 4
269 |42975(16142991|17]143008|16]43024|16]43040|16]43056 |16|43072|16|43088|16|43104 [16]43120|16| 9 | 15 319 |50379(14|50393|13|50406|14]50420|13]50433|14]50447 | 14| 50461 |13]50474|14]50488|13|50501 | 14 4 6
270 |43136|16|43152|17|43169(16]43185|16]43201|16]43217|16|43233 | 16]43249|16]43265|16|43281 |16 320 |50515|14|50529|13|50542|14|50556|13|50569|14|50583 | 13| 50596 | 14|50610| 13| 50623 | 14|50637 | 14| 5 7
271 |43297|16143313|16]43329(16]43345|16]43361|16]43377|16|43393 | 16]143409|16]43425|16|43441|16 321 [50651|13|50664|14|50678|13|50691|14]50705|13|50718 | 14| 50732 |13|50745 | 14|50759| 13[50772| 14| 6 8
272 |43457(16]143473|16]143489(16]43505|16]43521|16]43537 |16|43553 | 16]43569|15[43584 |16|43600 | 16 16 322 [50786/|13[50799|14|50813|13|50826 |14]50840| 13|50853 | 13| 50866 | 1450880 | 13| 50893 | 14|50907| 13| 7 | 10
273 |43616|16(43632|16]43648| 16143664 |16]43680| 16143696 |16|43712|15|143727|1643743|16]43759| 16/ ¢ 9 323 [50920/14[50934|13]50947|14|50961 |13]50974| 13|50987 | 14| 51001 | 1351014 |14|51028|13|51041 |14/ 8 | 11
274 |43775|16)143791|16]43807 | 16143823 | 1543838 16|4385416|43870| 1643886/ 16|43902|15]43917 16| o 3 324 151055(13|51068|13|51081(14]51095|13]51108|13|151121 |14|51135|13|51148|14|51162(13|51175|13| 9 | 13
275 |43933]16[43949]16|43965|16|43981[15|43996| 16|44012| 16| 44028 | 16| 44044 15| 44059 16| 4407516 3 5 325 151188|14|51202|13|51215(13|51228|14]51242|13|51255 | 13| 51268 | 14]51282|13]51295|13|51308 | 14
276 |44091(16|44107|15]44122(16]44138|16]44154|16]44170|15|44185|16]44201|16]44217|15|]44232|16 g g 326 |51322(13|51335|13|51348(14]51362|13]51375|13|151388 | 14| 51402 |13|51415|18]51428|13|51441 |14
277 144248 12 44264 12 44279 1? 44295 12 44311 12 44326 1? 44342 12 44358 12 44373 12 44389 E 6 | 10 327 151455 B 51468 ig 51481 1: 51495 1; 51508 ﬁ 51521 1; 51534 1: 51548 1; 51561 ig 51574 ﬁ
278 |44404|16|44420|16]44436|15|144451|16]44467|16]44483 | 15144498 |16]44514|15]44529|16|44545 7|11 328 |51587(14|51601|13|51614(13]51627|13]51640|14|51654 |13| 51667 |13]51680|13]51693|13|51706 13
279 |4456016|44576|16]144592| 1544607 16|44623 | 15144638 16| 44654 | 15[44669|16|44685 | 15]44700| 16| ¢ | 73 329 |51720(13|51733|13|51746(13|51759|13]51772|14|51786 | 13| 51799 |13]51812|13]51825|13|51838 |13
280 [44716[15[44731|16|4474715|44762]16|44778[ 15|44793 16| 44809 15| 44824 16| 44840 15|44855]16]| O | 14 330 [51851|14|51865|13]51878|13|51891|13]51904|13|51917|13|51930 |13|51943| 1451957 |13|51970| 13| 1 1
281 |44871(15|44886|16]44902(15|44917 |15]44932|16]44948|15|44963 | 16]44979|15]44994 | 16|45010| 15 331 |51983|13[51996|13|52009] 13|52022|13|52035 | 13]52048| 13| 52061 | 1452075 | 13|52088 | 13|52101 | 13]| 2 3
282 |45025(15145040|16]45056(15]45071|15]45086|16]45102|15|45117 | 16]45133|15[45148|15|45163 |16 15 332 [52114(13)52127|13|52140|13|52153 | 1352166 1352179 13| 52192 | 13|52205| 13| 52218 | 13|52231 |13 3 4
283 145179|15(45194 15145209 16145225 15]45240| 15]45255 |16|45271 | 15|145286 | 1545301 | 16]45317 | 15/ ¢ 9 333 [52244|13[52257|13|52270 | 14|52284|13|52297| 13|52310 | 13| 52323 | 13| 52336 | 13|52349 | 13[52362| 13 4 5
284 |45332|15|45347 15145362 16145378 1545393 | 15145408 1545423 | 16|45439|15|45454|15]145469| 15| o 3 334 152375(13|52388|13|52401(13|52414 |13]52427|13|152440 | 13| 52453 | 13]52466|13]52479|13|52492| 12 2 g
285 |45484(16]45500|15|45515(15|45530|15)45545|16]45561 |15|45576 | 15]145591|15[45606 | 15|45621 |16 i g 335 |52504|13|52517|13|52530|13|52543 |13|52556|13|52569|13|52582|1352595|13|52608 | 13|52621 13| 7 9
286 145637|15|45652|15]45667 |15|45682|15|145697|15]45712|16|45728|15|45743|15|45758|15]45773 | 15 5 3 336 152634 (13]52647|13|52660|13]52673|13]|52686|13|152699 |12|52711 |13|52724|13|52737|13|52750| 13| 8 | 10
287 4578815145803 15145818 16145834 15145849 15|45864 15|45879| 1545894/ 1545909 15145924 15| 9 337 |52763|13|52776|13|52789|13|52802 |13]52815|12|52827 | 13| 52840 13]52853| 13| 52866 | 13]52879 (13| 9 | 12
288 4593915145954 (15|45969| 15145984 | 16146000 15146015 | 15146030 | 15|46045 | 15146060 15)46075 |15 - | 1o 338 152892 (13]52905|12|52917(13]52930|13]52943|13|152956 | 13| 52969 |13]52982|12]52994 | 13]53007 | 13
289 |4609015/46105|15146120|15[46135|15|46150|15]46165| 1546180 15[46195|15]46210 15]46225| 15| ¢ | 19 339 153020(1353033|13|53046(12]53058|13]53071|13|53084 |13| 53097 |13]53110|12|53122|13|53135|13
290 |46240[15[46255|15]46270[ 1546285 15|46300| 15|46315|15| 46330 15| 46345 14| 46359 | 15|a6374 15| O | 14 340 |53148(13]53161|12|53173(13]53186|13]53199|13|53212 (12| 53224 [13]53237|13]53250|13|53263 | 12
291 |46389 (15146404 |15]46419(15|46434 |15]46449|15]46464 |15|46479 |15|146494|15]46509 | 14|46523 | 15 341 |53275(13|53288|13|53301(13|53314 |12|53326|13|153339 | 13| 53352 |12]53364|13]53377|13|53390 | 13 12
292 |46538|15|46553|15]46568(15|46583 |15]46598|15]46613 | 14| 46627 | 15|46642|15]46657 | 15|46672| 15 14 342 153403 |12|53415|13|53428(13|53441|12|53453|13|153466 | 13| 53479 |12]53491|18]53504 | 13|53517 | 12
293 |46687|15|46702|14]146716|15|46731 1f 4674615146761 15146776 | 14146790 15[46805| 15146820 15/ 1 343 15352913153542/13153555|12|53567 | 13153580 | 1353593 12153605 | 13153618 13]53631 12153643 | 13| ¢ 1
294 146835 (15146850|14]46864 15|46879 15146894 |15]46909 | 14| 46923 | 15|146938|15[46953 | 14|46967 | 15 2 3 344 153656 |12|53668|13|53681(13]53694 |12|53706|13|153719 (1353732 (12|53744|13]53757|12|53769 |13 9 9
295 |46982|15[46997|15]47012| 1447026 1547041 |15]47056| 14[47070| 15|47085| 1547100 |14]47114|15]| 3 4 345 |53782|12[53794|13|53807|13|53820|12|53832|13|53845| 12| 53857 | 1353870 12| 53882 |13|53895| 13| 3 4
296 |47129(15)47144(15)47159 1447173 |15|47188| 14|47202| 15| 47217 | 15|47232| 14| 47246 | 15|47261 15| 4 6 346 |53908|12|53920(13|53933|12|53945 | 1353958 12[53970( 13| 53983 | 12|53995 13| 54008 | 12|54020 13| 4 5
297 |47276(14|47290|15]47305(14]47319 1547334 |15]47349 |14|47363 | 15|47378|14]47392|15|47407 | 15 2 g 347 154033 (12|54045|13|54058(12]54070|13]54083|12|54095 13| 54108 |12]54120|18]54133 | 12|54145|13 2 673
298 |47422(14|47436|15|47451(14]47465|15]47480|14]47494 15147509 | 15]147524|14]47538|15|47553 | 14 348 154158(12|54170|13|54183(12|54195|13]54208|12|154220 13| 54233 |12|54245|13]54258|12|54270 | 13
299 |47567|15|47582|14]147596(15|147611|14]|47625|15]47640 |14|47654 | 15]147669|14]47683|15|47698 | 14 g i(l) 349 154283 (12|54295|12|54307(13|54320|12|54332|13|154345 | 12| 54357 |13]54370|12|54382|12|54394 | 13 g 1?)
300 |47712(15|47727|14|47741|15|47756|14|47770|14|47784 | 1547799 |14|47813|15]47828|14]47842|15| 9 | 13 350 |54407(12|54419|13|54432|12|54444|12|54456|13|154469 | 12| 54481 |13|54494|12|54506 | 12|54518|13| 9 | 11
No.|] O |d| 1 |(d| 2 |d| 3 |d|] 4 |d| 5 |d| 6 |d| 7 |d| 8 |d] 9 |d No.| O |d| 1 |d| 2 |d| 3 |d] 4 |d| 5 |d| 6 |d| 7 |(d| 8 |d| 9 |d

€l



TABLE 1 TABLE 1
L ogarithms of Number L ogarithms of Number
3500-4000 4000-4500

No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d| 6 |d] 7 |d|] 8 |d| 9 |dProp.parts No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d|l 6 |d|] 7 |d|] 8 |d| 9 |dfProp.parts

350 |54407(12|54419|13|54432(12|54444 |12|54456|13|54469 | 12| 54481 |13|54494|12|54506 | 12|54518 |13 13 400 |60206|11]160217|11]160228|11160239|10160249|11160260|11|60271|11|60282|11|60293 | 11160304 10 11

351 |54531|12|54543|12|54555 13154568 |12|54580|13]54593 | 12| 54605 | 12|54617|13|54630 | 12]54642 | 12 401 |60314|11|60325|11]160336|11|60347|11|60358|11|60369|10|60379|11|60390|11|60401|11|60412 11} 1 1

352 |54654(13|54667|12|54679 (12154691 |13|54704|12|54716|12|54728|13|54741|12|54753 | 12]54765 | 12 1 1 402 160423 (10160433|11|160444 |11]60455|11|60466|11|160477|10|60487 |11{60498|11]160509|11|60520| 11 2 2

353 |54777|13|54790|12|54802 | 12154814 |13|54827|12|54839|12| 54851 | 1354864 |12|54876 | 12| 54888 | 12 2 3 403 |60531(10]60541|11|60552|11]60563 |11]60574|10]60584 | 11160595 |11]60606|11|60617|10]60627 |11 3 3

354 154900(13|54913|12|54925|12|154937 | 12|54949|13]54962|12| 54974 | 12| 54986 | 12|54998 | 13]55011 | 12 3 1 404 |60638|11|60649|11|60660|10]60670|11|60681|11|60692|11|60703|10{60713|11|60724|11|60735 11| 4 4
5 6

355 155023(12|55035|12]55047 |13|55060 | 12|55072|12]55084 | 12| 55096 | 12|{55108|13|55121 | 12|55133 | 12| 4 5 405 |60746|10]60756|11]60767|11160778|10/60788|11160799|11]160810 |11|60821|10/60831|11160842(11(| & 7

356 |55145|12|55157|12]155169|13|55182|12|55194|12]55206|12|55218|12|55230|12|55242|13]55255 12| 5 6 406 160853 |10160863|11|160874 (11160885 |10160895|11160906 |11|60917 |10{60927|11]160938|11|60949 |10 7 8

357 155267|12|55279|12]155291 |12|55303 | 12|55315|13]55328|12|55340|12|55352|12| 55364 | 12|55376 | 12| 6 8 407 |60959|11|160970|11]60981 (10160991 |11|61002|11|61013|10|61023|11|61034|11|61045|10|61055 11| g 9

358 |55388|12|55400|13]55413 |12|55425|12|55437|12|55449|12|55461|12|55473|12| 55485 | 12| 55497 12| 7 9 408 |61066|11|61077|10|/61087|11|61098|11]61109|10{61119|11|61130|10{61140|11|{61151|11|61162|10) 9 10

359 |55509|13155522| 12155534 12155546 12|55558| 12]55570|12|155582 | 12155594 | 12| 55606 | 12155618 | 12| 8 10 409 |61172|11|161183|11|61194 (10161204 |11|61215|10]61225|11|61236|11|61247|10]61257 |11]61268 10

360 |55630(12|55642 (12155654 (12155666 |12]55678| 13155691 |12|55703 |12|55715|12|55727 1255739 |12 9 12 410 161278/11|161289(11]61300|10|61310(11|61321|10|61331|11|61342|10|61352(11|61363|11|61374 |10

361 |55751|12|55763|12|55775 12155787 |12|55799| 12155811 12|155823 | 12155835 | 12|55847| 12155859 | 12 411 |61384(11|61395|10|61405|11|161416|10161426|11|61437|11|61448|10|61458|11|161469(10]61479 |11

362 |55871|12|55883|12|55895 (12155907 |12|55919|12|55931|12| 55943 | 12|55955 | 12|55967 | 12| 55979 | 12 412 161490(10|61500(11|61511(10|61521|11]61532|10|61542|11|61553|10|61563|11|61574|10|61584 |11

363 155991(12156003 |12156015| 12156027 | 11156038 | 12156050 | 12156062| 12|56074 | 12| 56086 | 12]56098 | 12 413 |61595(11161606|10]161616|11161627|10161637|11|61648|10|161658|11161669|10]161679(11]161690 10

364 |56110(12|56122|12)56134|12|56146|12]56158|12)56170|12|56182|12|56194 |11|56205|12]56217 |1 414 161700/|11|61711|10]61721|10|61731|11|61742|10]61752|11|61763|10|61773|11|61784|10|61794 |11

12

365 156229|12|156241|12]56253|12]56265|12]156277|12)56289(12|56301 |11|156312|12|56324 |12]56336 | 12 415 161805/10|61815(11]61826/10|61836|11161847|10]61857|11|61868|10|61878|10|61888|11|61899| 10

366 156348|12[56360 12156372 12156384 12156396 | 11156407 |12|56419 | 12]156431 1256443 |12156455| 12|l ¢ 1 416 |61909(11|161920(10|61930|11|161941|10161951|11|61962|10|61972|10|61982|11|161993|10]62003 |11

367 156467|11|56478|12|156490 12156502 |12|56514|12|56526 | 12| 56538 |11|56549|12|56561 |12]56573 | 12 9 9 417 |62014/10]62024 (10162034 |11|62045 10162055 |11|62066|10|62076|10]62086 |11]62097 | 10|62107 | 11

368 156585|12(56597 11156608 12156620 12156632/ 12]56644 12156656 11156667 1256679 12156691 | 12|l o 4 418 |62118(10|62128|10|62138|11162149|10162159|11]62170|10|62180|10162190|11|62201 |10]62211 10

369 |56703|11|56714|12)56726|12|56738|12]56750|11156761|12|56773 |12|56785|12|56797 |11]56808 |12 4 5 419 162221/11|62232(10]62242|10]62252 (11162263 |10]62273 | 11| 62284 | 10|62294 | 10}62304 | 11|62315| 10

370 |56820|12|56832|12|56844 |11|56855|12|56867|12|56879|12|56891 |11|56902|12|56914 | 12|56926 | 11| 5 6 420 |62325(10]62335|11|62346|10|62356|10|62366|11|62377|10|62387|10|62397|11|62408|10]62418 10

371 [56937|12(56949|12|56961|11|56972|12)56984 | 12|56996 | 12| 57008 | 1157019 |12|57031| 12|57043 | 11|| 6 7 421 |62428|11|62439|10|62449 10162459 |10162469|11]62480|10|62490|10162500|11|62511|10]62521 10

372 |57054|12[57066|12|57078|1157089|12|57101|12)57113| 1157124 | 12|57136|12[57148|11|57159| 12| 7 8 422 |62531|11|62542|10|62552 10162562 |10162572|11]62583|10|62593|10162603|10]62613 |11]62624 | 10 10

373 |57171|12[57183|11|57194|12|57206|11|57217|12)57229| 1257241 | 1157252|12|57264 | 12]57276| 11| 8 10 423 |62634|10|162644 (11162655 (10162665 |10162675|10162685|11|162696|10162706|10]162716|10]162726 | 11| 1 1

374 |57287|12|57299|11157310|12|57322|12|57334|11]57345|12|57357|11|57368|12|57380|12|57392| 11| 9 11 424 162737|10162747|10]62757|10162767|11|62778| 10162788 |10]62798 | 10|62808|10|62818| 11162829 |10 o 2

375 |57403|12|57415|11)157426|12|57438|11157449|12)57461|12|57473 |11|57484 |12|57496 | 11157507 |12 425 162839/10|62849|10]62859|11|62870(10162880|10]62890 10162900 |10|62910|11|62921 |10|62931 | 10 3 3

376 |57519|11|157530(12|57542|11|57553|12|57565|11|57576|12|57588|12|57600(11|57611|12|57623 | 11 426 162941/10]62951(10]62961|11|62972(10162982| 10162992 |10|63002|10|63012|10|63022|11|63033| 10 4 4

377 |57634|12|157646|11]157657 12157669 11|57680| 12157692 (11157703 | 12|157715|11|57726|12]57738 | 11 427 |63043|10]163053|10|63063|10|63073|10]63083|11|63094|10|163104|10163114|10]/63124 |10]63134 10 2 Z

378 |57749(12|57761|11|57772|12|157784|11|57795|12|57807|11|57818|12|57830|11|57841 |11]57852| 12 428 |63144(11|63155[10|63165|10]63175|10|63185|1063195|10|63205|10|63215|10|63225|11]63236 | 10

379 |57864|11|57875|12)57887|11]157898|12157910|11)57921|12|57933 |11|57944 |11|157955|12]57967 | 11 1 429 |63246(10|63256(10|63266(10163276|10163286|10]63296|10|63306 |11|63317|10|63327 1063337 |10 ; ;

380 |57978|12|57990|11]58001|12|58013|11|58024|11|58035|12|58047 | 1158058 | 12|58070 | 11| 58081 |11]| 1 1 430 |63347|10[63357|10[63367|10|63377|10]63387|10]63397|10]63407 | 10|63417| 1163428 | 10|63438| 10| 9 9

381 |58092|12[58104|11|58115|12|58127|11|58138|11|58149| 12|58161|11|58172|12|58184|11|58195| 11| 2 2 431 |63448/10|63458|10]63468|10|63478|10163488|10]63498|10|63508|10|63518|10|63528|10|63538| 10

382 |58206|12|58218|11]58229|11|58240| 12|58252| 11|58263| 11|58274 | 12[58286 | 11|58297 | 12| 58309 |11]| 3 3 432 |63548(10|63558(10|63568|11|63579|10|63589|1063599|10|63609|10|63619|10|63629|10]63639 | 10

383 |58320|11(58331| 1258343 |11|58354|11|58365| 1258377 11| 58388 | 11|58399| 11|58410|12[58422|11]| 4 4 433 |63649(10|63659(10|63669|10|63679|10163689|10]63699|10|63709|10]63719|10|63729|10|63739|10

384 5843311158444 (1258456 11158467 |11|58478| 12158490 (11158501 | 11158512|12|58524 | 11158535 | 11 2 s 434 |63749|10]163759|10|163769|10163779|10163789|10163799|10|163809|10163819|10]163829|10]63839 | 10

385 |58546|11|58557|12]158569 |11|58580|11|58591|11]58602|12| 58614 |11|58625|11|58636 | 11|58647 12| 7 8 435 |63849(10|63859(10|63869|10|63879|10|63889|1063899|10|63909|10|63919|10|63929|10]63939 | 10

386 |58659|11|58670|11]158681|11|58692|12|58704|11]|58715|11|58726|11|58737|12|58749(11]158760 11| 8 9 436 163949/10|63959(10163969|10|63979| 9 163988|10|63998 1064008 |10|64018|10|64028|10|64038| 10

387 |58771|11|58782|12]58794|11|58805 |11]58816|11]58827 | 11|58838| 12|58850|11|58861|11|58872(11f 9 10 437 |64048(10]64058(10|64068|10|64078|10]64088|10{64098|10|64108|10|64118|10|64128| 2 |64137 |10

388 158883|11|58894(12]158906 (11158917 |11|58928|11]158939|11|58950|11|58961|12|58973 |11]58984 |11 438 |64147(10|64157(10|64167(10|64177|10164187|10|64197|10|64207 |10]64217|10]64227 |10|64237| 9

389 158995(11|159006 (11159017 | 11159028 |12|59040| 11159051 |11]59062| 11159073 |11|59084 |11]59095 |11 439 |64246(10|64256(10|64266(10|64276|10164286|10]64296|10|64306 |10]64316|10|64326| 9 |64335|10

390 ]59106|12|5911811159129|1115914011|59151| 11159162 11159173| 11159184 |11]59195| 12]59207 11 440 |64345|10|64355(10164365|10)164375|1064385|10|64395 | 9 |64404|10|64414|10|64424|10]64434 10

391 5921811159229 (11159240(11159251|11159262| 11159273 |11|59284 11159295 11159306 |12]59318 | 11 10 441 |64444|10|64454|10]64464| 9 |64473|10]64483|10]64493|10|64503|10|64513|10|64523| 9 |64532|10

392 |59329|11159340(11159351|11|159362|11|59373|11]59384 | 11| 59395|11]159406 |11|59417|11]59428 | 11 449 164542|10|64552|10l64562|10|64572(10)64582| 2 |64591|10|64601 |10|64611|10|64621|10|64631| 9 9

393 159439|11159450| 11159461 11159472 11159483 11159494 12159506 | 11159517 | 11159528 | 11159539 11| ¢ 1 443 164640(10164650|10]164660|10164670|10]64680| 9 |64689 10164699 |10]64709|10164719|10164729( 9| 1 1

394 |59550| 11159561 |11|59572| 11159583 | 11]59594 | 11159605 | 11159616 | 11159627 | 11| 59638 11159649 | 11| o 2 444 |64738|10164748|10|64758|10|64768| 9 [64777|10|64787|10]64797 1064807 | 9 |64816|10[64826|10| 2

395 159660(11|59671 (11159682 (11159693 |11|59704|11]159715|11|59726|11|59737|11|59748|11]59759 | 11 Z i 445 |64836/10/64846|10]64856/ 9 [64865|10|64875]10|64885 | 10]64895] 9 [64904|10|64914[10[64924| of 3 3

396 159770(10159780|11]159791|11159802 11159813 11159824 | 11]159835| 11159846 | 11]59857| 11159868 | 11 5 5 446 [64933|10[64943|10[64953|10|64963 | 9 [64972|10)64982|10|64992|10|65002| 9 |65011 |10|65021 |10 4 4

397 159879(11159890 (11159901 |11|59912 11159923 | 11159934 | 11| 59945 | 11159956 | 10159966 | 11]59977 | 11 6 6 447 165031/ 9|65040(10]65050|10]65060(10165070| 2 |65079|1065089|10|65099| 9 |65108|10|65118|10 5 4

398 159988(11159999|11160010 (11160021 |11]60032| 11160043 | 11160054 |11|60065|11|60076 |10]60086 11 7 7 448 |65128|9]65137|10|65147|10|65157|10|65167| 2 |65176|10|65186|10|65196| 9 |65205|10]65215| 10 8 5

399 160097|11]160108|11160119|11160130|11]60141|11}60152|11|60163|10|60173|11|60184 |11]60195 11 3 3 449 |65225| 9165234 |10]65244 |10]65254| 2 |65263|10|65273|10|65283| 2 |[65292|10|65302|10|65312| @ g g

400 160206|11|160217|11]160228 (11160239 |10160249|11]60260|11|60271|11|60282|11|60293 |11]60304 |10 9 9 450 |65321|10|165331|10|65341| 9 |65350|10165360| 9 |[65369|10|65379|10165389| 9 |65398|10|165408 (10| 9 8

No.| O |d| 1 |d] 2 |d|] 3 |d| 4 |d| 5 |d] 6 |d] 7 |d] 8 |[d] 9 |d No.| o |d| 1 |d| 2 |d| 3 |d| 4 |d|] 5 |d| 6 |d| 7 |d| 8 |d| 9 |d

14!



TABLE 1 TABLE 1
L ogarithms of Number L ogarithms of Number
4500-5000 5000-5500

No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d| 6 |d] 7 |d|] 8 |d| 9 |dProp.parts No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d|l 6 |d|] 7 |d|] 8 |d| 9 |dfProp.parts

450 165321|10|165331|10165341| 9 |65350 10165360/ 9 |65369|10|165379|10165389| 9 [65398 (10165408 10 10 500 |69897|9169906| 8 169914 |9 |69923| 2 |69932| 8 [69940| 9 |69949| 9 [69958| 8 |69966 | 9 |69975| 9 9

451 65418 9|65427|10]165437 (10165447 | 9 |65456|10165466| 9 |65475|10165485|10|165495| 9 |65504 |10] 1 1 501 |69984|8169992| ©|70001| 970010/ 8 [70018| 9 |70027| 9| 70036/ 8 | 70044 | 9 |70053| © |70062| 8| 1 1

452 165514 9|65523|10]165533 |10]65543| 9 |65552|10165562| 9 |65571|10{65581|10|165591 | 9 |65600 10| 2 2 502 [70070(| 9 |70079| 9 |70088| 8 |70096| 9 |70105| ¢ |70114| 8 |70122| 2 [70131| 9|70140| 8 |70148| 9 2 2

453 |65610| 9 |65619|10]165629(10165639| 9 |65648|10]65658 | 9 |65667 |10165677| 9 |65686|10]65696 |10 3 3 503 |70157|8|70165|9|70174| 9 |70183|8]70191| 9 |70200| 9 |70209| 8 [70217| 9 |70226/| 8 |70234 || 3 3

454 165706| 9 |65715|10]165725| 0 |65734 |10165744| 9 |65753|10|65763| 9 |[65772|10|165782(10165792| 9| 4 4 504 |70243|9|70252| 8 |70260| 2 |70269| 2 |70278| 8 |70286| 9 |70295| 8 |70303| 9 |70312| 2 |70321| 8| 4 4
5 5 5 4

455 165801|10|165811| 9 |65820(10]65830| 9 |65839|10165849| 9 |65858|10{65868| 9 |65877(10]165887| 2| 6 6 505 |70329| 9170338 8 |70346| 9 |70355| 9 |70364| 8 |70372| 9 70381 | 8 |70389| 9 |70398| 8 |70406| | ¢ 5

456 ]65896|10|165906 (10165916 9 |65925|10165935| 9 |65944|10|165954 | 9 [65963|10|165973 | 9 |65982 10| 7 7 506 |70415(9|70424|8|70432| 9704418704499 |70458| 9|70467|8|70475|9|70484| 8 |70492| 9 7 6

457 165992| 9166001|10]166011 | © [66020|10166030| 9 |66039|10|66049| 2 [66058|10|166068| © |66077 10| 8 8 507 |70501|8]70509|©|70518| 870526 2 |70535| 9 | 70544 | 8 |70552| 9 |70561| 8 |'70569| © |70578| 8| g 7

458 166087| 2 |66096 (10166106 2 |66115| 9 |66124|10166134 | 9|66143|10]66153| 2 |66162|10]66172| o[ 9 9 508 |70586|9|70595| 8 70603 ©|70612| 2 |70621| 8 |[70629| 9 | 70638 8 |70646| 9 |'70655| 8 |70663| 2| 9 8

459 166181|10|166191| 9 |66200(10166210| 9 |66219|10166229| 9 |66238| 9 166247 |10]166257 | 9 |66266 |10 509 |70672| 8170680 92 |70689| 870697 9 |70706/| 8 |70714| 9 |70723| 8 |70731]| 9 |70740]| 2 |70749]| 8

460 |66276| 9166285(10166295| 9 |66304 10166314 | 9 |66323 |  |66332|10|166342| 9 [66351|10]66361 | 9 510 |70757| 9170766/ 8 [70774| 9|70783| 8 |70791]| 2 |70800| 8 | 70808| 9 |70817| 8 |70825| 2 |70834 | 8

461 ]66370(10]166380| 9 |66389| 9 |66398|10166408| 9 |66417|10|166427| 9 66436/ 9 |66445|10]166455| O 511 |70842| 9708518 |70859| 9 |70868| 8 70876/ 9 |70885| 8 |70893| 9 |70902| 8 |70910| 9 |70919| 8

462 ]66464(10|166474 | °|66483| © |66492|10166502| 9 |66511|10|166521| 9 {66530/ 9 |66539|10166549 | © 512 |70927| 870935 9 [70944| 8 |70952| 9170961 8 |70969| 9 | 70978| 8 |70986| 9 |70995| 8 | 71003/ ¢

463 66558 9166567 (10166577 | 9 |66586|10166596| 9 |66605| 9 |66614 10166624 | 9 |66633 | 9 66642 |10 513 |71012| 8171020 9 [71029| 8171037 9 |71046| 8 |71054| 9 |71063| 8 |71071| 8 |71079]| 2 |71088| 8

464 166652 9166661|10166671| 9 |66680| 9 166689|10166699|  |66708| 9 |66717|10]166727 | 966736 9 514 |71096|9|71105| 8 [71113| 9|71122|8|71130| 2 |71139|8|71147| 8 |71155| 971164 | 8 |71172| 9

465 |66745|10|166755| 9 166764 | 9 |66773|10166783| 9 166792| 9 |66801|10|166811| 9 |66820| 9 |66829|10 515 |71181|8|71189|971198| 871206 8 |71214| 2 |71223| 8 |71231| 9 |71240| 8 |71248| 2 |71257| 8

466 ]66839|9|66848| 9|66857|10166867| 9 |66876| 9 |66885| 9 |66894|10166904 | 9 [66913 | 0 |66922 | 10 516 |71265|8|71273| 9 |71282| 871290 9 171299| 8 |71307| 8 |71815| 9|71324| 8 |71332| 9|71341| 8

467 166932| 966941 © 6695010166960 | 2 |66969| 9 |66978| 9 |66987|10166997| 9 |67006| © |67015| 10 517 |71349|8|71357| 9 |71366| 8 |71374|9171383| 8 |71391| 871399/ 9 |71408| 8 |71416| 9 |71425| 8

468 167025| 9167034 |9167043| 9|67052|10167062| 9 |67071| 9 |67080| 9 167089 (10167099 9 |67108| & 518 |71433|8|71441|9|71450| 8|71458| 8 |71466/| 2 |71475| 8 |71483| 9 |71492| 8 |71500]| 8 |71508| 9

469 |67117|10|167127|9|67136| 9 |67145| 9 167154|10167164| 9 |67173| 9 |67182| 9 [67191|10]67201 | © 519 |71517|8|71525| 8 [71533| 9|71542| 8 |71550| 2 |71559| 8 | 71567| 8 |71575| 9|71584| 8 |71592| 8

470 167210| 967219 9 |67228| 9 |67237|10167247| 9 |67256| 9 |67265| 9 |67274|10]167284 | 967293 | ¢ 520 |71600|9|71609| 8 |71617| 8|71625| 9 |71634| 8 |71642| 8 |71650| 9 |71659| 8 |71667| 8 |71675| 9

471 )67302|967311|10]167321| 9 |67330| 9 |67339| 9 |67348| 9 |67357|10{67367| 9 |67376| 9 |67385| 2 521 |71684| 8716928 |71700| 9 |71709| 8 |71717| 8 |71725| 9| 71734 | 8 |71742| 8 |71750| 9 |71759| 8

472 167394 967403|10]167413| 9 |67422| 9 |67431| 9 |67440| 9 |67449|10167459| 9 |67468| 9 |67477 | 2 9 522 |71767|8|71775| 9 71784/ 8 |71792| 8 |71800] 9 |71809| 8 |71817| 8 |71825| 9|71834| 8 |71842| 8 S

473 167486 © (67495 9 |67504|10)167514 | 9 167523 9 167532 © |67541| 9 |67550|10167560| 9 [67569| O 1 523 |71850|8|71858| 9 |71867| 8 |71875| 8 |71883| 9 |71892|8|71900| 8 |71908| 9 |71917| 8 |71925|8( 1 1

474 167578 9 (67587 9167596 © |67605) 9 |67614| 10167624 © |67633 | 9 |67642| © [67651| 9 |67660| °| o 2 524 |71933|8 (719419 |71950| 8 [71958| 8 |71966| 9 |71975| 8 |71983 | 8 |71991| 8 (71999 2 [72008| 8| o 9

475 167669(10|167679| 9 |67688| 9 |67697| 9 167706| 9 |67715| 9 |67724| 9 |67733| 9 |67742|10]167752| 9 Z i 525 172016/ 8172024/ 8 [72032| 9|72041| 8 |72049| 8 |72057| 9 | 72066 8 |72074| 8 |72082]| 8 |72090| 9 3 2

476 |67761|9|67770| 9 |67779|9|67788| 9 |67797| 9678069 |67815|10167825| 9 |67834| 967843 | 9 5 4 526 |72099| 8172107| 8 [72115| 872123 9 |72132| 8 |72140| 8 |72148| 8 |72156| 9 |72165| 8 |72173| 8 4 i

477 167852|967861| 9678709 |67879| 9 |67888| 9 |67897| 9 |67906|10{67916| 9 |67925| 9 |67934 | © 6 5 527 72181872189 9 [72198| 8 |72206| 8 |72214| 8 |72222| 8 |72230| 9 |72239| 8 |72247| 8 |72255| 8 2 5

478 167943 9167952 9167961 9167970 © 167979 9 |67988| 9 167997/ 9 168006 © |68015/| 9 68024 |10 - 6 528 |72263|9|72272| 8 [72280| 8 |72288| 8 172296| 8 | 72304 | 9 |72313| 8 |72321| 8 |72329| 8 |72337| 9

479 168034968043 2 |68052| 9 |68061| 9168070  |68079|  |68088| 9 168097 | 9 |68106| 2 |68115| 9 8 7 529 |72346| 872354 | 8 [72362| 872370 8 |72378| 9 |72387| 8 |72395| 8 |72403| 8 |72411]| 8 |72419| 9 ; g

480 |68124/ 9 [68133] 9 |68142| 9 68151 2 |68160] » [68169] 9 |68178] 2 [68187| 9 |68196] 9 [68205|10 9 8 530 |72428|8|72436| 8 |72444| 8 |72452| 8 | 72460/ 9 |72469| 8 |72477| 8 |72485| 8 |72493| 8 |72501| 8] 9 7

481 |68215| 9168224 | 9 |68233| 9 |68242| 9 168251 9 |68260| 9 |68269| 9 |68278| 9 |68287| 9168296 9 531 |72509| 9|72518| 8 [72526| 8 |72534| 8 | 72542 8 |72550| 8 | 72558| 9 |72567| 8 |72575| 8 |72583| 8

482 168305| 9168314 | 9168323 | 9 |68332| 9 |68341| 9 |68350| 9 |68359| 9 [68368| 9 |68377| 9168386 2 532 |72591|872599| 8 [72607| 9 |72616| 8 |72624 | 8 |72632| 8 | 72640 8 |72648| 8 | 72656 9 | 72665| 8

483 168395| 9168404 | 9168413 0 |68422| 2 |68431| 9 |68440| 9 |68449| 9 |68458| 9 |68467| © 168476 © 533 |72673| 8|72681| 8 |72689| 8 |72697| 8 172705 8 |72713| 9 |72722| 8 |72730| 8 | 72738 | 8 | 72746/ 8

484 168485| 9168494 | 8168502 2 |68511| 2 |68520| 9 |68529| 9 |68538| 9 |[68547| 9 |68556| 9 |68565 | © 534 |72754| 872762 8 |72770| 9 |72779| 8 172787 8 |72795| 8 | 72803 | 8 |72811| 8 |72819| 8 |72827| 8

485 168574 | 968583 | 9 168592 9 168601 | 9 168610 9 |68619| © |68628| 9 168637 | 9 |68646| 9 |68655| 9 535 |72835| 8|72843| 9 [72852| 8|72860| 8 | 72868/ 8 |72876| 8 | 72884 | 8 | 72892 8 |72900] 8 |72908| 8

486 |68664|9|68673|8]68681|9|68690| 9168699 9 |68708| 9 |68717| 9 |168726| 9 |68735| 9 |68744 | 9 536 |72916| 972925/ 8 [72933| 8|72941| 8 |72949| 8 |72957| 8 | 72965 | 8 |72973| 8 |72981| 8 |72989/| 8

487 168753|968762| 9687719 |68780| 9 |68789| 8 |68797| 9 |68806| 9 [68815| 9 |68824 | 9 |68833 | © 537 |72997| 9|73006| 8 73014/ 8 |73022| 8 173030| 8 |73038| 8 | 73046 8 |73054| 8 |73062| 8 |73070| 8

488 168842|9168851| 9168860 9 |68869| 2 |68878| 8 |68886| 9 |68895| 9 {68904 | 9 |68913| 9 168922 © 538 |73078| 873086/ 8 [73094|8|73102| 91731118 |73119|8|73127| 8|73135| 8 |73143| 8 |73151| 8

489 168931| 968940 968949 | 2 |68958 | & |68966| 9 |68975| 9 |68984 | 9 [68993| 9 |69002| © |69011| © 539 |73159|8|73167|8|73175|8|73183| 81731918 |73199| 873207/ 8 |73215| 8 |73223| 8 |73231| 8

490 ]69020( 8169028 9 |69037| 2 [69046| 2 |69055| 9 |69064 | 9 |69073| 2 [69082| 8 |69090| © |69099 | © 540 |73239| 8732478 |73255| 8|73263| 9 173272] 8 |73280| 8 |73288| 8 |73296| 8 |73304| 8 |73312| 8

491 1691089169117 9169126 9 |69135| 9 169144 | 8 169152| 9 |69161| 9 |69170| 9 [69179| 9 |69188| 9 541 |73320| 8|73328| 8 |73336| 8|73344|8|73352| 8|73360| 8 |73368| 8|73376| 8|73384| 8 |73392| 8

492 |69197| 8169205 9 |69214| 9169223 | 9 |69232| 9 |69241 | 8 |69249| 9 |69258| 9 |69267| 9 |69276 | 9 8 542 |73400| 873408 8 [73416| 8734248 |73432| 8 |73440| 8 | 73448| 8 |73456| 8 | 73464 | 8 |73472| 8 7

493 169285 9169294 | 8169302 9 169311 9169320| 9 169329 | 9 169338 8 169346 9 |69355| 9169364 | [ 1 1 543 |73480| 8 [73488| 8 |73496| 8 | 73504 | 8 |73512| 8 |73520| 8 | 73528 | 8 |73536| 8 [ 73544 | 8 [73552| 8| 1 1

494 69373 8169381 | 969390 9 169399 © 69408 9 69417 | § |69425| 9 169434 ©|69443| 9169452 2| o 2 544 73560/ ¢ |73568| 8 |73576/ 8 |73584/ 8 |73592| 873600/ 873608 | 8 [73616| 8 |73624| 8 [73632| 8 1

495 169461869469 9 |69478| 9 |69487| 2 |69496| 8 |69504 | 9 |69513| 9 [69522| 9 |69531 | 8 |69539 | © Z g 545 173640] 8 |73648| s |73656 8 [73664| 5 |73672] 7 |73679] s [73687] 8 [73695| s |73703] 8 [73711] 8 3 2

496 169548 9169557 | 9 169566 | 8 |69574| 9169583 | 9 ]69592| 9 69601 8 |69609| 9 [69618| 9 |69627 | 9 5 4 546 |73719|8|73727| 8 |73735| 8|73743| 8 |73751| 8 |73759| 8 |73767| 8 |73775| 8 |73783| 8|73791| 8 4 3

497 169636 869644 | 9 169653 | 9 |69662| 9 169671 8 |69679| 9 |69688| 9 169697 | 8 [69705| 9 |69714 | 9 6 5 547 |73799|8|73807| 8 |73815| 8|73823| 7 |73830| 8 |73838| 8 | 73846 8 |73854| 8 |73862| 8 |73870| 8 5 4

498 169723|9169732| 8169740 9 169749 | 2 |69758| 9 |69767| 8 |69775| 9 69784 | 9169793 | 8 |69801 | © 7 6 548 |73878| 873886/ 8 |73894|8|73902| 8 173910| 8 |73918| 8 |73926| 7|73933| 8 |73941| 8 |73949| 8 6 4

499 169810( 9|69819| 8 169827 | 9 |69836| 9 |69845| 9 |69854 | 8 |69862| 9 [69871| 9 |69880| 8 |69888| 2 3 6 549 |73957| 873965/ 8 |73973| 8|73981| 8 173989| 8 |73997| 8 | 74005/ 8 |74013| 7|74020| 8 | 74028/ 8 g 2

500 169897| 9169906 8 169914 | 9 [69923| 2 [69932| 8 |69940| 9 |69949| 9 [69958| 8 |69966| 9 |69975| 2| 9 7 550 |74036] 8|74044] 8 |74052| 8|74060] 8 |74068] 8 |74076] 8 | 74084 | 8 |74092| 7|74099| 8 |74107| 8| 9 6

No.| O |d| 1 |d] 2 |d|] 3 |d| 4 |d| 5 |d] 6 |d] 7 |d] 8 |[d] 9 |d No.| o |d| 1 |d| 2 |d| 3 |d| 4 |d|] 5 |d| 6 |d| 7 |d| 8 |d| 9 |d

Sl



TABLE 1 TABLE 1
L ogarithms of Number L ogarithms of Number
5500-6000 6000-6500

No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d| 6 |d] 7 |d|] 8 |d| 9 |dProp.parts No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d|l 6 |d|] 7 |d|] 8 |d| 9 |dfProp.parts

550 |74036| 8 |74044| 8174052 8 |74060| 8 |74068| 8 |74076| 8 | 74084 | 8 |74092| 7 |74099| 8 | 74107 8 8 600 |77815|7|77822|8|77830| 7 |77837| 7 |77844|777851|8 |77859| 7 |77866| 7|77873| 7 |77880| 7 8

551 |74115|8|74123| 8741318 |74139|8|74147| 8 |74155| 7|74162| 8 [74170| 8 |74178| 8 |74186|8( 1 1 601 |77887|8|77895|7|77902| 7 |77909| 7 |77916| 8 |77924 | 7|77931| 7 [77938| 7 |77945| 7 |77952| 8 1 1

552 |74194|8|74202| 8|74210| 8 |74218| 7 |74225| 8 | 74233 | 8 | 74241 | 8 [74249| 8 |74257| 8 |74265|8( 2 2 602 |77960|7|77967| 7 |77974|7|77981| 7 |77988| 8 |77996| 7|78003| 7 |78010| 7 |78017| 8 |78025| 7| 2 2

553 |74273| 7|74280|8|74288| 8 |74296| 8 |74304 | 8 | 74312 | 8|74320| 7|74327| 8 |74335| 8 |74343| 8 3 2 603 |78032| 7 |78039| 7 |78046| 7 |78053| 8 |78061| 7 |78068| 7|78075| 7 |78082| 7|78089| 8 |78097| 7| 3 2

554 |74351|8|74359| 8 |74367| 774374 |8 |74382| 8 |74390| 8 | 74398| 8 |74406| 8 | 74414 | 7|74421| 8| 4 3 604 |78104|7|78111|7|78118|7|78125| 7|78132|8 |78140| 7|78147|7 |78154|7|78161|7|78168|8| 4 3
5 4 5 4

555 [74429|8 (744378 |74445| 8 |74453| 8 |74461| 7|74468| 8 |74476| 8 | 74484 |8 |74492| 8 |74500| 7| & 5 605 [78176|7(78183| 7|78190| 7|78197| 7|78204| 7 |78211| 8 |78219| 7 |78226| 7|78233| 7|78240| 7|l & 5

556 |74507| 874515874523 8 | 74531 | 8 |74539| 8 | 74547 | 7|74554| 8 |74562| 8 |74570| 8 |74578| 8 7 6 606 |78247|7|78254|8|78262| 7|78269| 7|78276| 7 |78283| 7|78290| 7|78297|8|78305| 7 |78312| 7| 7 6

557 |74586| 7|74593| 8174601 | 8 |74609| 8 |74617| 7 |74624 |8 |74632| 8 | 74640 8 |74648| 8 |74656| 7| g 6 607 |78319|7|78326| 7 |78333| 7|78340| 7|78347| 8 |78355| 7|78362| 7 |78369| 7|78376| 7 |78383| 7| 8 6

558 |74663|8|74671| 8746798 |74687| 8 |74695| 7 |74702|8|74710| 8 |74718| 8 |74726| 7 |74733|8( 9 7 608 |78390|8|78398| 7|78405| 7 |78412| 7|78419| 7 |78426| 7| 78433 | 7 |78440| 7|78447|8 |78455| 7| 9 7

559 |74741|8|74749|8|74757|7|74764 |8 |74772| 8747808 |74788| 8 |74796| 7 |74803| 8 |74811 8 609 |78462| 7|78469|7|78476| 7|78483| 7|78490| 7 |78497| 7|78504 |8 |78512| 7|78519| 7 |78526| 7

560 |74819|8|74827| 774834 |8 |74842| 8 |74850| 8 |74858| 7|74865| 8 |74873| 8 |74881| 874889 7 610 |78533|7|78540| 7 |78547| 7 |78554| 7 |78561| 8 |78569| 7 |78576| 7 |78583| 7|78590| 7 |78597| 7

561 |74896|8|74904|874912| 8 |74920| 7 |74927| 8 |74935| 8 | 74943 | 7 |74950| 8 |74958| 8 | 74966 8 611 |78604|7|78611|7|78618| 7|78625| 8 |78633| 7|78640| 7 |78647|7|78654| 7|78661| 7 |78668| 7

562 |74974|7|74981| 874989| 8 |74997| 8 |75005| 7 |75012| 8 | 75020 | 8 |75028| 7 |75035| 8 | 75043 8 612 |78675| 7|78682| 7 |78689| 7 |78696| 8 |78704| 7|78711|7|78718| 7 |78725| 7|78732| 7 |78739| 7

563 |75051|8|75059| 7175066 8 | 75074 | 8 |75082| 7 |75089| 8 | 75097 | 8 |75105| 8 [75113| 7 |75120 8 613 |78746| 7|78753| 7|78760| 7 |78767| 7 |78774| 7178781 |8 |78789| 7 |78796| 7 |78803| 7 |78810| 7

564 |75128|8|75136| 7751438 |75151| 8 |75159| 7 |75166| 8 | 75174 | 8 |75182| 7|75189| 8 |75197| 8 614 |78817|7|78824|7|78831|7|78838| 7|78845| 7|78852| 7|78859|7|78866| 7|78873| 7 |78880 8

565 |75205|8|75213| 7175220| 8 |75228| 8 |75236| 7 | 75243 | 8 | 75251 | 8 |75259| 7 |75266| 8 | 75274 8 615 |78888|7|78895|7|78902| 7|78909| 7 |78916| 7 |78923| 7|78930| 7 |78937| 7|78944| 7 |78951| 7

566 |75282|7|75289|875297| 8 |75305| 7 |75312| 8 |75320| 8 | 75328 | 7 |75335| 8 |75343| 8 |75351| 7 616 |78958| 7|78965| 7 |78972| 7 |78979| 7 |78986| 7|78993| 7|79000| 7 |79007| 7 |79014| 7 |79021 8

567 |75358|8|75366| 8175374 | 7|75381| 8 |75389| 8 |75397| 7| 75404 | 8 |75412| 8 |75420| 7 | 75427 8 617 [79029| 7|79036| 7|79043| 7|79050| 7 |79057| 7 {79064 | 7|79071| 7 |79078| 7 |79085| 7 |79092| 7

568 |75435| 7|75442| 8175450| 8 | 75458 7 |75465| 8 | 75473 | 8 | 75481 | 7| 75488 8 |75496| 8 | 75504 7 618 179099 7|79106| 7 |79113| 7 |79120| 7 |79127| 7|79134| 7 |79141| 7 |79148| 7 |79155| 7 |79162| 7

569 |75511|8|75519| 7|75526| 8 | 75534 | 8 |75542| 7 |75549| 8 | 75557 | 8 |75565| 7 |75572| 8 | 75580 7 619 79169 7|79176| 7|79183| 7|79190| 7 |79197| 7|79204 | 7 |79211| 7 |79218| 7 |79225| 7 |79232| 7

570 |75587|8|75595| 8175603| 7 |75610| 8 |75618| 8 |75626| 7 | 75633 | 8 | 75641| 7 |75648| 8 | 75656 8 620 179239 7|79246| 7|79253| 7|79260| 7 |79267| 7 |79274| 7|79281| 7 |79288| 7 [79295| 7 |79302| 7

571 |75664|7|75671| 8 |75679| 7 |75686| 8 |75694 | 8 |75702| 7 |75709| 8 |75717| 775724 | 8 |75732| 8 621 79309 7|79316| 7|79323| 7|79330| 7 |79337| 7|79344 | 7|79351| 7 |79358| 7|79365| 7 |79372| 7

572 |75740| 7|75747| 8 |75755| 7 |75762| 8 |75770| 8 |75778| 7|75785| 8 |75793| 7 |75800| 8 | 75808 7 622 79379 7|79386| 7|79393| 7|79400| 7 |79407| 7 |79414 | 7|79421| 7 |79428| 7 |79435| 7 |79442| 7 7

573 |75815|8|75823| 8175831 | 7 |75838| 8 |75846| 7 |75853| 8 | 75861 | 7 | 75868 8 |75876| 8 | 75884 | 7 623 179449 7|79456| 7|79463| 7 |79470| 7|79477| 7 |79484 | 7| 79491 | 7 [79498| 7 |79505| 6 |79511| 7 1 1

574 |75891|8|75899| 7|75906| 8 | 75914 | 7 |75921| 8 |75929| 8 | 75937 | 7 | 75944 8 |75952| 7 | 75959 8 624 |79518| 7|79525| 7 |79532| 7|79539| 7 |79546| 7 |79553| 7179560 7 |79567| 7|79574| 7 |79581| 7| o 1

575 |75967| 7|75974| 8175982| 7 |75989| 8 |75997| 8 |76005| 7 | 76012 | 8 |76020| 7 |76027| 8 | 76035 7 625 79588 7|79595| 7|79602| 7|79609| 7 |79616| 7 |79623| 7 |79630| 7 |79637| 7 79644 | 6 |79650| 7 Z g

576 |76042|8|76050| 7|76057| 8 |76065| 7 |76072| 8 |76080| 7 | 76087 | 8 |76095| 8 |76103| 7 |76110| 8 626 |79657|7|79664| 7 |79671| 7|79678| 7 |79685| 7|79692| 7|79699| 7 |79706| 7 [79713| 7 |79720| 7 5 4

577 |76118| 7|76125| 876133| 7 |76140| 8 |76148| 7|76155| 8 | 76163 | 7 |76170| 8 |76178| 7 |76185| 8 627 |79727|7|79734| 7 |79741| 7|79748| 6 |79754| 7|79761| 7 |79768| 7 |79775| 7 |[79782| 7 |79789| 7 6 4

578 |76193| 7|76200| 8176208 7 |76215| 8 |76223| 7 |76230| 8 | 76238 | 7 | 76245| 8 |76253| 7 | 76260 8 628 |79796| 7179803 7179810 7179817 7179824| 7|79831| 6 179837| 7|79844| 7|79851| 7|79858| 7| - 5

579 |76268| 7|76275| 8176283| 7|76290| 8 |76298| 7|76305| 8 | 76313 | 7 | 76320 8 |76328| 7 |76335| 8 629 179865 7|79872| 7|79879| 7|79886| 7 |79893| 7|79900| 6 | 79906 | 7 |79913| 7 [79920| 7 |79927| 7 3 6

580 |76343| 7|76350| 8176358| 7 |76365| 8 |76373| 7|76380| 8 | 76388 | 7 |76395| 8 |76403| 7 |76410| 8 630 |79934| 7 [79941| 7 |79948| 7|79955| 7 |79962| 7 |79969| ¢ | 79975 | 7|79982| 7|79989| 7 |79996| 7|| 9 6

581 |76418| 7|76425|876433| 7 |76440| 8 |76448| 7|76455| 7|76462| 8 |76470| 7 |76477| 8 |76485| 7 631 |80003|7|80010| 7 |80017| 7 |80024 | 6 |80030| 7 |80037| 7 |80044 | 7 |80051| 7 [80058| 7 |80065| 7

582 |76492|8|76500| 7|76507| 8 |76515| 7 |76522| 8 |76530| 7 | 76537 | 8 |76545| 7 |76552| 7 | 76559 8 632 180072| 7|80079| 6 |80085| 7 |80092| 7 |80099| 7 |80106| 7 |80113| 7 |80120| 7 [80127| 7 |80134 | 6

583 |76567| 7|76574|876582| 7 |76589| 8 |76597| 7|76604 | 8 | 76612| 7 |76619| 7 |76626| 8 | 76634 7 633 180140 7|80147| 7|80154| 7 |80161| 7 |80168| 7|80175| 7 |80182| 6 |80188| 7 [80195| 7 |80202| 7

584 |76641|8|76649| 776656/ 8 |76664 | 7|76671| 7|76678| 8 |76686| 7 |76693| 8 |76701| 7 |76708 8 634 180209 7|80216| 7 |80223| 6 |80229| 7 |80236| 7 |80243| 7 |80250| 7 |80257| 7 [80264 | 7 |80271 6

585 |76716|7|76723| 7|76730| 8 |76738| 7 |76745| 8|76753| 7|76760| 8 |76768| 7 |76775| 7 |76782| 8 635 180277|7|80284| 780291 7 |80298| 7 |80305| 7 |80312| 6 |80318| 7 |80325| 7 [80332| 7 |80339| 7

586 |76790| 7|76797|8]76805| 7 |76812| 7 |76819| 8 |76827| 7|76834 |8 |76842| 7 |76849| 7 | 76856 8 636 180346 7|80353| 6 |80359| 7 |80366| 7 |80373| 7|80380| 7 |80387 | 6 |80393| 7 [80400| 7 |80407| 7

587 |76864|7|76871|8|76879|7|76886| 7 |76893| 876901 | 7 |76908| 8 |76916| 7 [76923| 7 | 76930 8 637 180414 | 7|80421| 7 |80428| 6 |80434| 7 |80441| 7|80448| 7 |80455| 7 |80462| 6 [80468| 7 |80475| 7

588 |76938| 7|76945| 8176953| 7 |76960| 7 |76967| 8 |76975| 7|76982| 7 |76989| 8 [76997| 7 |77004 | 8 638 180482 7|80489| 7 |80496| 6 |80502| 7 |80509| 7 |80516| 7 |80523 | 7 |80530/ 6 [80536| 7 |80543| 7

589 |77012| 7|77019| 7|77026| 8 |77034| 7 |77041| 7|77048| 8 |77056| 7 |77063| 7 |77070| 8 |77078| 7 639 80550 7 |80557| 7 |80564 | 6 |80570| 7 |80577| 780584 | 7 |80591 | 7 |80598| 6 [80604 | 7 |80611| 7

590 |77085|8|77093| 7]77100| 7 |77107| 8 |77115| 7|77122| 7 |77129| 8 |77137| 7 |77144| 7 |77151| 8 640 180618 7|80625| 7 |80632| 6 |80638| 7 |80645| 7180652 | 7 |80659 | 6 |80665| 7 [80672| 7 |80679| 7

591 |77159| 7|77166| 7|77173| 8 |77181| 7 |77188| 7|77195| 8 |77203| 7 |77210| 7 77217 | 8 |77225| 7 641 180686/ 7|80693| 6 |80699| 7 |80706| 7 |80713| 7|80720| 6 |80726| 7 |80733| 7 [80740| 7 |80747| 7

592 |77232|8|77240| 7|77247| 7 |77254 | 8 |77262| 7 |77269| 7 |77276| 7 |77283| 8 [77291| 7 |77298| 7 7 642 1807546 |80760| 7 |80767| 7 |80774| 780781 6|80787| 7|80794| 7 |80801| 7 [80808| 6 |80814 | 7 6

593 |77305|8|77313| 7|77320| 7 |77327| 8 |77335| 7 |77342| 7|77349| 8 |77357| 7|77364| 7 |77371|8( 1 1 643 180821/ 7|80828| 7 |80835| 6 180841| 7 |80848| 7 |80855| 780862 | 6 |80868| 7 |80875| 7 |180882| 7 1 1

594 |77379|7(77386| 7 |77393| 8 | 77401 7|77408| 7|77415| 7 |77422| 8 |77430| 7 [77437| 7|77444| 8] o 1 644 180889 6 [80895| 7 [80902| 7 [80909| 7 80916/ 6 |80922 7 [80929 | 7 |80936/| 7 [80943 | 6 [80949| 7| o 1

595 |77452| 7|77459| 7|77466| 8 |77474| 7 |77481| 7|77488| 7|77495| 8 |77503| 7 |77510| 7 |77517| 8 i g 645 180956 7|80963| 6 |80969| 7 |80976| 7 |80983| 7|80990| 6 |80996 | 7 |81003| 7 [81010| 7 |81017| 6 i ;

596 |77525|7|77532| 7|77539| 7 |77546| 8 |77554| 7|77561| 7 |77568| 8 |77576| 7 |77583| 7 |77590| 7 5 1 646 181023|7|81030| 7 |81037| 6 |81043| 7 |81050| 7 |81057| 7 |81064 | 6 |81070| 7 [81077| 7 |81084 | 6 5 3

597 |77597|8|77605| 7|77612| 7 |77619| 8 |77627| 7 |77634 | 7|77641| 7 |77648| 8 |77656| 7 |77663| 7 6 4 647 181090 7|81097| 781104 | 7|81111|6|81117| 781124 |7|81131|6|81137| 781144781151 7 6 1

598 |77670|7|77677|877685| 7 |77692| 7 |77699| 7 |77706|8 | 77714 |7 |77721| 7 |77728| 7 |77735| 8 7 5 648 1811586 |81164|7|81171|7|81178|6]81184|7]81191|7|81198|6|81204|7[81211|7 812186 7 4

599 |77743| 7|77750| 7|77757| 7 |77764 |8 \77772| 7|77779| 7|77786| 7 |77793| 8 |77801| 7 |77808| 7 s p 649 181224 7|81231|7|81238| 7 |81245| 6 |81251| 7|81258| 7 |81265| 6 |81271| 7 [81278| 7 |81285 6 s 5

600 |77815|7|77822|8|77830| 7 |77837|7|77844|7|77851|8|77859| 7 |77866|7|77873|7|77880| 7| 9 6 650 [81291|7|81298| 781305 6 |81311| 7 |81318| 7 |81325| 6 |81331| 7 [81338| 7|81345| 6 |81351| 7| 9 5

No. 0 |dl 1 |dl 2 |d|f 3 |d| 4 |(d] 5 |d| 6 |d| 7 |d] 8 |d] 9 |d No. 0 |dl 1 |d| 2 |d| 3 |d| 4 |d] 5 |d| 6 |d| 7 |d] 8 |d] 9 |d

91



TABLE 1 TABLE 1
L ogarithms of Number L ogarithms of Number
6500- 7000 /000- /500

No. 0O |(dl 1 |d} 2 |(d| 3 |d| 4 |d} 5 |[d| 6 |(d|] 7 |d| 8 |d] 9 |d|Prop.parts No. 0O |(dl 1 |d| 2 |(d] 3 |d| 4 |d| 5 |[d| 6 |[(d] 7 |d| 8 |d] 9 |d|Prop.parts

650 |81291|7|81298| 781305 ¢ |81311| 7 |81318| 7|81325| 6 |81331| 7 |81338| 7 [81345| 6 |81351| 7 7 700 |84510|684516| 6 |84522| 6 |84528| 7 |84535| 6 |84541| 6 |84547| 6 |84553| 6 |84559| 7 |84566| 6 7

651 |81358| 7|81365|681371|7|81378| 7|81385| 6 |81391| 7|81398| 7 [81405| 6 |81411| 7 |81418| 7 1 1 701 |84572| 6184578 6 |84584| 6184590 7 |84597| 6 |84603| 6 |84609]| 6 |84615| 6 |84621| 7 [84628| 6| 1 1

652 |81425|6|81431|781438|7|81445| 6 |81451| 7 |81458| 7|81465| 6 [81471| 7|81478| 7|81485|6( 2 1 702 |84634|684640| 6 |84646| 6 |84652| 6 |84658| 7 |84665| 6 |84671| 6 |84677| 6 |84683| 6 [84689| 7| 2 1

653 |81491| 7 |81498| 7|81505| 6 |81511| 7|81518| 7 |81525| 6 |81531| 7 |81538| 6 |81544| 7|81551| 7| 3 2 703 184696/ 6 |84702| 6 |84708| 6 |84714| 6 |84720| 6 |84726| 7 |84733| 6 |84739| 6 |84745| 6 |84751| 6| 3 2

654 |81558|6|81564|7|81571| 781578 6 |81584| 7 |81591| 7 |81598| 6 [81604| 7 |81611|6|81617| 7| 4 3 704 |84757|6184763|7|84770| 6 |84776| 6 |84782| 6 |84788| 6 |84794 |6 |84800| 7 |84807| 6 |84813| 6| 4 3
5 4 5 4

655 [81624|7 (816316 |81637| 7|81644|7|81651| 681657 7 |81664| 7 |81671| 6 |81677| 7|81684| 6| ¢ 4 705 |84819| 6 [84825| 6 |84831| 6 |84837| 7 |84844| 6 |84850| 6 |84856| 6 |84862| 6 |84868| 6 |184874| 6 ¢ 4

656 181690( 7 |81697| 7|81704| ¢ |81710| 7|81717| 6 |81723| 7|81730| 7|81737|6|81743| 7|81750| 7| 7 5 706 |84880| 7|84887| 6 |84893| 6 |84899| 6 |84905| 6 |84911| 6 |84917| 7 |84924 | 6 |84930| 6 |84936| 6| 7 5

657 |81757|6|81763| 7|81770| 6 |81776| 7|81783| 7|81790| 6 |81796| 7 [81803| 6 |81809| 7 |81816| 7| g8 6 707 |84942|6184948| 6 |84954| 6 |84960| 7 |84967 | 6 |84973| 6 |84979| 6 |84985| 6 |84991| 6 [84997| 6| g8 6

658 |81823|6|81829| 781836| 6 |81842| 7|81849| 7 |81856| 6 |81862| 7 [81869| 6 |81875| 7 |81882| 7| 9 6 708 |85003| 6185009 7 |85016| 6 |85022| 6 |85028| 6 |85034| 6 |85040| 6 |85046| 6 |85052| 6 [85058| 7| 9 6

659 |81889|6|81895| 7181902| 6 |81908| 7 |81915| 6 |81921| 7 |81928| 7 |81935| 6 [81941| 7 |81948 6 709 |85065| 6185071 6 |85077| 6 |85083| 6 |85089| 6 |85095| 6 |85101| 6 |85107| 7 |85114| 6 |85120| 6

660 |81954|7|81961|781968| 6 |81974| 7181981 6 |81987| 781994 | 6 |82000| 7 [82007| 7 |82014 | 6 710 |85126| 685132 6 |85138| 6 |85144|6|85150| 6 |85156| 7|85163| 6 |85169| 6 |85175| 6 |85181| 6

661 |82020| 7|82027| 682033 | 7 |82040| 6 |82046| 7 |82053 | 7 | 82060 | 6 |82066/| 7 [82073| 6 |82079| 7 711 |85187| 685193 6 |85199| 6 |85205| 6 |85211| 6 |85217| 7 |85224 | 6 |85230| 6 |85236 | 6 |85242| 6

662 |82086| 6 |82092| 7182099| 6 |82105| 7 |82112| 7 |82119| 6 |82125| 7 |82132| 6 [82138| 7 |82145| 6 712 |85248| 6185254 | 6 |85260| 6 | 85266/ 6 |85272| 6 |85278| 7|85285| 6 |85291| 6 |85297| 6 |85303| 6

663 |82151|7|82158| 6182164 | 782171 782178 6 |82184 | 7|82191| 6 |82197| 7 82204 | ¢ |82210| 7 713 |85309| 6185315| 6 |85321| 6 |85327| 6 |85333 | 6 |85339| 6 |85345| 7 |85352| 6 |85358| 6 |85364| 6

664 |82217|6|82223| 7]82230| 6 |82236| 7 |82243| 6 |82249| 7 |82256 | 7 |82263| 6 [82269| 7 |82276| 6 714 |85370|685376| 6 |85382| 6 |85388| 6 185394 | 6 |85400| 6 |85406| 6 |85412| 6 |85418| 7 |85425| 6

665 |82282|7182289| 6182295 7 |82302| 6 |82308| 7 |82315| 6 | 82321 | 7 |82328| 6 [82334 | 7 |82341| 6 715 |85431|6|85437| 6 |85443| 6 |85449| 6 |85455| 6 |85461| 6 |85467| 6 |85473| 6 |85479| 6 |85485| 6

666 |82347|7|82354| 6182360 7 |82367| 6 |82373| 7 |82380| 7 |82387| 6 |82393| 7 [82400| 6 |82406 7 716 |85491| 685497| 6 |85503| 6 |85509| 7 |85516| 6 |85522| 6 |85528| 6 |85534 | 6 |85540| 6 |85546| 6

667 |82413|6|82419| 782426/ 6 |82432| 7 |82439| 6 |82445| 7 |82452| 6 |82458| 7 [82465| 6 |82471| 7 717 |85552| 6 |85558| 6 |85564 | 6 |85570| 6 |85576| 6 |85582| 6 |85588| 6 |85594 | 6 |85600| 6 |85606| 6

668 |82478|6|82484| 7182491 | 6 |82497| 7 182504 6 |82510| 7 |82517| 6 |82523| 7 [82530| 6 |82536| 7 718 |85612| 685618 7 |85625| 6 |85631| 6 |85637 | 6 |85643| 6 |85649| 6 |85655| 6 |85661| 6 |85667| 6

669 |82543|6|82549| 7182556 6 |82562| 7 |82569| 6 |82575| 7 |82582| 6 |82588| 7 [82595| 6 |82601 | 6 719 |85673|6185679| 6 |85685| 6 |85691| 6 |85697| 6 |85703| 6 |85709| 6 |85715| 6 |85721| 6 |85727| 6

670 |82607| 7826146182620 7 |82627| 6 |82633| 7 |82640| 6 | 82646 | 7 |82653| 6 [82659| 7 |82666 6 720 |85733|685739| 6 |85745| 6 |85751| 6 |85757| 6 |85763| 6 |85769| 6 |85775| 6 |85781| 7 |85788| 6

671 |82672|7|82679| 6182685| 7 |82692| 6 |82698| 7 |82705| 6 |82711| 7 |82718| 6 [82724| 6 |82730| 7 721 |85794|6185800| 6 |85806| 6 |85812| 6 |85818| 6 |85824| 6 |85830| 6 |85836| 6 |85842| 6 |85848| 6

672 |82737|6|82743| 7|82750| 6 |82756| 7 |82763| 6 |82769| 7 |82776| 6 |82782| 7 [82789| 6 |82795| 7 722 |85854| 6 185860| 6 |85866| 6 |85872| 6 |85878| 6 |85884| 6 |85890| 6 |85896| 6 |85902| 6 |85908| 6 6

673 |82802| 6 |82808| 6182814 | 7 |82821| 6 |82827| 7 |82834 | 6 | 82840 | 7 |82847| 6 [82853| 7 |82860 6 723 |85914|6185920| ¢ |85926| 6 |85932| 6 |85938| 6 |85944| 6 |85950| 6 |85956| 6 |85962| 6 |85968| 6| 1 1

674 |82866| 6 |82872| 7182879| 6 |82885| 7 182892/ 6 |82898| 7 |82905| 6 |82911| 7 [82918| 6 |82924 | 6 724 |85974|6|85980| 6 |85986/ 6 [85992| 6 |85998| 6 86004 | 6 |86010| 6 |86016| 6 |86022| 6 [86028| 6| o 1

675 |82930| 782937 6182943 | 7 |82950| 6 |82956/| 7 |82963 | 6 | 82969 | 6 |82975| 7 [82982| 6 |82988 7 725 |86034|6186040| 6 |86046| 6 |86052| 6 |86058| 6 |86064| 6 |86070| 6 |86076| 6 |86082| 6 |86088| 6 Z ;

676 |82995|6|83001| 7]83008| 6 |83014| 6 |83020| 7 |83027| 6 |83033 | 7 |83040| 6 [83046| 6 |83052| 7 726 |86094|6186100| 6 |86106| 6 |86112| 6 |86118| 6 |86124|6|86130| 6 |86136| 5 |86141| 6 |86147| 6 5 3

677 |83059| 6 |83065| 7183072 6 |83078| 7 |83085| 6 |83091 | 6 |83097| 7 |83104| 6 [83110| 7 |83117| 6 727 |86153| 6186159| 6 |86165| 6 |86171| 6 |86177| 6 |86183| 6 |86189| 6 |86195| 6 |86201| 6 |86207| 6 6 4

678 |83123|6|83129| 7183136/ ¢ |83142| 7 83149| 6 |83155| 6 |83161| 7 |83168| 6 [83174| 7 |83181| 6 728 186213/ 6 [86219 6 [86225| 686231 6 |86237| 6 [86243 6 186249 6 [86255/ 6 186261 6 186267 6| - 4

679 |83187|6|83193| 7]183200| ¢ |83206| 7 |83213| 6 |83219| 6 | 83225 | 7 |83232| 6 [83238| 7 |83245| 6 729 |86273|686279| 6 |86285| 6 |86291| 6 |86297| 6 |86303| 5 |86308| 6 |86314| 6 |86320| 6 |86326| 6 3 5

680 |83251|6|83257| 783264 |6 |83270| 6 |83276| 7 |83283 | 6 | 83289 | 7 |83296/ 6 [83302| ¢ |83308 7 730 |86332| 6 86338 6 86344/ 6 [86350| 6 [86356/ 6 [86362| 6 |86368 | 6 |86374 6 |86380| 6 [86386| 6| 9 5

681 |83315|6|83321|683327| 7 |83334| 6 183340/ 7 |83347| 6 |83353| 6 |83359| 7 |83366| 6 |83372| 6 731 |86392|6186398| 6 |86404| 6 |86410| 5 |86415| 6 |86421| 6 |86427| 6 |86433| 6 |86439| 6 |86445| 6

682 |83378| 7|83385| 6183391 | 7 |83398| 6 |83404 | 6 |83410| 7 |83417| 6 |83423| 6 [83429| 7 |83436 6 732 |86451| 6186457 6 |86463| 6 |86469| 6 |86475| 6 |86481| 6 |86487| 6 |86493| 6 |86499| 5 |86504 | 6

683 |83442|6|83448| 783455 6 |83461| 6 |83467| 7|83474 | 6 |83480| 7 |83487| 6 [83493| 6 |83499| 7 733 |86510| 6186516/ 6 |86522| 6 |86528| 6 |86534 | 6 |86540| 6 |86546| 6 |86552| 6 |86558 | 6 |86564 | 6

684 |83506| 6 |83512| 6183518 7 |83525| 6 |83531| 6 |83537| 7 |83544 | 6 |83550/ 6 [83556| 7 |83563 6 734 |86570| 6186576| 5 |86581| 6 |86587| 6 |86593 | 6 |86599| 6 |86605| 6 |86611| 6 |86617| 6 |86623| 6

685 |83569|6|83575| 7]183582| 6 |83588| 6 183594 | 7 |83601| 6 | 83607 | 6 |83613| 7 [83620| ¢ |83626 6 735 |86629| 6186635 6 |86641| 5|86646| 6 |86652| 6 |86658| 6 |86664| 6 |86670| 6 |86676| 6 |86682| 6

686 |83632| 783639 6183645/ 6 |83651| 7 |83658| 6 |83664 | 6 |83670| 7 |83677| 6 [83683| 6 |83689| 7 736 |86688| 6186694686700 5|86705| 6867116 |86717|6|86723|6|86729| 6 |86735| 6 |86741| 6

687 |83696| 6 |83702| 6183708| 7 |83715| 6 |83721| 6 |83727| 7|83734| 6 |83740| 6 [83746| 7 |83753| 6 737 |86747| 6186753 6 |86759| 5 |86764| 6 |86770| 6 |86776| 6 |86782| 6 |86788| 6 |86794| 6 |86800| 6

688 |83759|6|83765|6183771|7|83778| 683784 6|83790| 7 |83797| 6 |83803| 6 [83809| 7 |83816 6 738 |86806| 6186812 5|86817| 6 |86823| 6 |86829| 6 |86835| 6 |86841| 6 |86847| 6 |86853 | 6 |86859| 5

689 |83822|6|83828| 7183835 6 |83841| 6 |83847| 6 |83853| 7|83860| 6 |83866/| 6 [83872| 7|83879| 6 739 |86864|686870| 6 |86876| 6 |86882| 6 |86888| 6 |86894| 6 |86900| 6 |86906| 5 |86911| 6 |86917| 6

690 |83885|6|83891|683897| 783904 6 |83910| 6 |83916| 7 |83923| 6 |83929| 6 [83935| 7 |83942| 6 740 |86923| 6186929| 6 |86935| 6 |86941| 6 |86947| 6 |86953| 5 |86958| 6 |86964| 6 |86970| 6 |86976| 6

691 |83948|6|83954| 6183960 7 |83967| 6 |83973| 6 |83979| 6 |83985| 7 |83992| 6 [83998| 6 |84004 | 7 741 |86982|6186988| 6 186994 5|86999| 6 |87005| 6 |87011| 6 |87017| 6 |87023| 6 |87029| 6 |87035| 5

692 |84011|6|84017| 6184023 6 |84029| 7 |84036| 6 |84042| 6 |84048| 7 |84055| 6 [84061| 6 |84067| 6 6 742 |87040| 6187046/ 6 |87052| 6 |87058| 6 |87064 | 6 |87070| 5 |87075| 6 |87081| 6 |87087| 6 |87093| 6 5

693 84073 784080 ¢ |84086| 6 |84092| 6 |84098| 7 |84105| 6 |84111 | 6|84117| 6 |84123| 7 |84130( 6 1 1 743 [87099| 6 |87105| 6 |87111| 5 [87116| 6 [87122 6 [87128| 6 |87134| 6 |87140| 6187146 5 [87151| 6| 1 0

694 184136/ 6 84142 6184148| 784155 6 |84161| 6 |84167| 6 [84173| 7|84180| 6 [84186| 6 [84192| 6| o 1 744 187157 687163| 6 |87169| 6 [87175| 6 [87181| 5 [87186| 6 |87192| 6 |87198| 6 |87204| 6 [87210| 6| o 1

695 |84198| 7|84205| 6 |84211| 6 |84217| 6 |84223| 7|84230| 6 | 84236 | 6 |84242| 6 [84248| 7 |84255| 6 i ; 745 |87216/| 587221 | 6 |87227| 6 |87233| 6 |87239| 6 |87245| 6 |87251| 5 |87256| 6 |87262| 6 |87268| 6 i ;

696 |84261|6|84267|6184273| 7 |84280| 6 |84286| 6 |84292| 6 |84298| 7 |84305| 6 [84311| 6 |84317| 6 5 3 746 |87274|6187280| 6 |87286| 5|87291| 6 |87297| 6 |87303| 6 |87309| 6 |87315| 5 |87320| 6 |87326| 6 5 2

697 |84323| 7|84330| 6184336/ 6 |84342| 6 |84348| 6 |84354 | 7|84361| 6 |84367| 6 (84373 6 |84379| 7 6 1 747 |87332|687338| 6 |87344 | 5|87349| 6 |87355| 6 |87361| 6 |87367| 6 |87373| 6 |87379| 5 |87384| 6 6 3

698 |84386| 6 |84392| 6184398 6 |84404 | 6 |84410| 7 |84417| 6 |84423| 6 |84429| 6 [84435| 7 |84442| 6 7 4 748 |87390| 6187396/ 6 |87402| 6 |87408| 5 |87413| 6 |87419| 6 |87425| 6 |87431| 6 |87437| 5 |87442| 6 7 4

699 |84448|6|84454| 6184460/ 6 |84466| 7 |84473| 6 |84479| 6 |84485| 6 |84491| 6 [84497| 7 |84504 | 6 s 5 749 |87448| 6874546 |87460| 6 |87466| 5 |87471| 6 |87477| 6 |87483| 6 |87489| 6 |87495| 5 |87500| 6 s 4

700 |84510|684516| 6 |84522| 6 |84528| 7 |84535| 6 |84541| 6 |84547| 6 |84553 | 6 |84559| 7|84566| 6| 9 5 750 |87506| 687512 6 |87518| 5|87523| 6 |87529| 6 |87535| 6 |87541| 6 |87547| 5 |87552| 6 |87558| 6| 9 4

No.|] O |d| 1 |(d| 2 |d| 3 |d|] 4 |d| 5 |d| 6 |d| 7 |d| 8 |d] 9 |d No.| O |d| 1 |d| 2 |d| 3 |d] 4 |d| 5 |d| 6 |d| 7 |d| 8 |d| 9 |d

L1



TABLE 1 TABLE 1
L ogarithms of Number L ogarithms of Number
/500-8000 8000-8500

No. 0O |dl 1 |d| 2 |d| 3 4 |d|l 5 |d| 6 |d] 7 |d] 8 |d| 9 |djProp.parts No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d|l 6 |d|] 7 |d|] 8 |d| 9 |dfProp.parts

750 |87506| 6187512 6 |87518| 5 |87523| 6 |87529| 6 |87535| 6 |87541| 6 |87547| 5 |87552| 6 |87558| 6 6 800 190309590314/ 6 [90320| 5 |90325| 6 |90331| 590336 | 6 | 90342 | 5 |90347| 5 [90352| 6 |90358 5 6

751 |87564| 687570 6 |87576| 5|87581| 6 |87587| 6 |87593| 6 |87599| 5 |87604 | 6 |87610| 6 |87616| 6| 1 1 801 [90363|6|90369| 590374 |6 |90380| 590385 590390 | 6 | 90396 | 5 [90401| 6 [90407| 5 |90412|5( 1 1

752 |87622| 6876285 |87633| 6 |87639| 6 |87645| 6 |87651| 5 |87656| 6 |87662| 6 |87668| 6 |87674|5| 2 1 802 [90417|6|90423| 590428| 6 |90434| 5 |90439| 6 [90445| 590450 | 5 [90455| 6 [90461 | 5 |90466| 6 2 1

753 |87679| 6 |87685| 6 |87691| 6 |87697| 6 |87703| 587708 6 |87714| 6 |87720| 6 |87726| 587731 6| 3 2 803 |90472( 590477590482 6 |90488| 5]90493| 6 |90499| 590504 | 5 [90509| 6 |90515| 5 [90520| 6 3 2

754 |87737|6|87743| 6 |87749|5 |87754|6 |87760| 6 |87766| 6 |87772|5|87777|6|87783| 6 |87789| 6| 4 2 804 |90526| 590531590536 6 [90542| 5 |90547| 6 [90553| 5 |90558| 5 [90563| 6 90569 5 |90574 | 6| 4 2
5 3 5 3

755 |87795|5[87800| 6 |87806| 6 |87812| 6 |87818| 5 |87823| 6 [87829| 6 |87835| 6 |87841| 5 |87846| 6 ¢ 4 805 [90580| 5 [90585| 5 [90590| 6 |90596| 5 |90601| 6 [90607 | 5 [90612| 5 [90617| 6 |90623| 5 [90628| 6| ¢ 4

756 |87852| 687858687864 |5|87869| 6 |87875|6187881|6|87887| 5 |87892| 6187898 6 187904 6| 7 4 806 |90634| 590639590644 6 |90650| 5]90655| 5 |90660| 6 |90666| 5 [90671| 6 |90677| 5 |90682|5( 7 4

757 |87910| 587915| 6 |87921| 6 |87927| 6 |87933| 5 |87938| 6 |87944| 6 |87950| 5 |87955| 6 |87961| 6| g8 5 807 190687 |6 |90693| 590698| 5 |90703| 6 |90709| 590714 | 6 |90720| 5 [90725| 5[90730| 6 |90736|5( 8 5

758 |87967|687973| 5 |87978| 6 |87984| 6 |87990| 6 |87996| 5 88001 6 |88007| 6 |88013| 5|88018| 6| 9 5 808 [90741|6|90747| 590752590757 | 6 |90763| 5 [90768|5|90773| 6 [90779| 590784 |5 |90789| 6 9 5

759 188024 6188030| 6 |88036| 5 |88041| 6 |88047| 6 |88053| 5 |88058| 6 |88064 | 6 |88070| 6 |88076| 5 809 [90795|5|90800| 6 90806/ 5 |90811| 5 |90816| 6 [90822| 5 |90827 | 5 |90832| 6 [90838| 5 |90843 6

760 |88081| 688087 6 |88093| 5|88098| 688104688110/ 6|88116| 5|88121| 6 |88127| 6 |88133| 5 810 [90849|5|90854| 5 90859| 6 |90865| 5 |90870| 5 [90875| 6 | 90881 | 5 |90886| 5 [90891| 6 [90897 | 5

761 |88138| 688144 6|88150| 6 |88156| 588161 |6 |88167|6|88173| 5|88178| 6 |88184|6]88190| 5 811 [90902(5|90907| 6 [90913| 590918 6 |90924 | 590929 | 5 |90934 | 6 |]90940| 5 [90945| 5 |90950 6

762 |88195| 6188201 | 6 |88207| 6 |88213| 5 |88218| 6 |88224| 6 |88230| 5 |88235| 6 |88241| 6 |88247| 5 812 190956590961 5 [90966| 6 |90972| 5 |90977| 590982 | 6 |90988 | 5 |90993| 5 [90998| 6 [91004 | 5

763 |88252| 6188258| 6 |88264 | 6 |88270| 5 |88275| 6 |88281| 6 |88287| 5 |88292| 6 |88298 | 6 |88304| 5 813 191009591014/ 6 [91020| 5 |91025| 5 ]91030| 6 191036 | 5 |91041| 5 |91046| 6 [91052| 5 |91057| 5

764 |88309|6188315| 6 |88321| 5|88326| 6 |88332| 6 |88338| 5|88343| 6 |88349| 6 |88355| 5 |88360| 6 814 191062| 6 91068|5(91073|5]91078| 6 91084 | 5191089591094 |6 |91100| 5[91105| 5 [91110| 6

765 |88366| 6188372| 588377 6|88383| 6|88389| 6 |88395| 588400/ 6 |88406| 6 |88412| 588417 6 815 [91116|5|91121|5|91126|6]91132|5]91137|5]91142| 6 |91148|5]91153|5[91158| 6 |91164 5

766 |88423| 6188429 5|88434| 6 |88440| 6 |88446| 588451 | 6|88457| 6 |88463| 5 |88468| 6 |88474| 6 816 [91169|5|91174|6|91180|5]91185|5]91190| 691196 5 |91201 |5 |91206| 6 [91212] 5 |[91217| 5

767 88480588485 6 |88491| 6 |88497| 5 |88502| 6 |88508| 5 |88513| 6 |88519| 6 |88525| 5 |88530| 6 817 191222| 691228 591233 5|91238| 591243 6 |91249| 5 |91254 | 5 |91259| 6 [91265| 5 [91270| 5

768 188536| 6188542 5 |88547| 6 |88553| 6 |88559| 5 |88564| 6 |88570| 6 |88576| 5 |88581 | 6 |88587| 6 818 191275691281 591286 5|91291| 6 |91297| 5191302 5 |91307 | 5 |91312| 6 [91318| 5 |91323| 5

769 188593 5188598| 6 |88604 | 6 |88610| 5 |88615| 6 |88621| 6 |88627| 5 |88632| 6 |88638| 588643| 6 819 191328 6191334| 591339 591344 | 6 |91350| 591355 5 |91360| 5 |91365| 6 [91371| 5 |91376| 5

770 886496188655 5 |88660| 6 |88666| 6 |88672| 5 |88677| 6 |88683| 6 |88689| 5188694 | 6 |88700| 5 820 [91381|6|91387|5(91392| 591397 | 6 |91403| 5914085 |91413 |5 |91418| 6 [91424| 5 |91429| 5

771 |88705| 688711 6 |88717| 5|88722| 6 |88728| 6 |88734|5|88739| 6 |88745| 5 |88750| 6 |88756| 6 821 191434691440 591445 5|91450| 5 |91455| 6 191461 |5 |91466| 5|91471| 6 [91477| 591482 5

772 |88762| 5188767 6 |88773| 6 |88779| 5 |88784 |6 |88790| 5|88795| 6 |88801| ¢ |88807 | 5 |88812| 6 822 191487|5(91492| 6 |91498| 5 |91503| 5 |91508| 6 [91514 | 5 |91519| 5 |91524| 5[91529| 6 |91535| 5

773 |88818| 6188824 | 5 |88829| 6 |88835| 5188840 | 6 |88846| 6 |88852| 5 |88857| 6 |88863| 5 |88868| 6 823 191540(5|91545| 6 |91551| 5 |91556| 5 |91561| 591566 | 6 |91572| 5 |91577| 591582 5 |91587 | 6

774 |88874| 6188880 5|88885| 6 |88891| 6188897 | 5]88902| 6 |88908| 5|88913| 6 |88919| 6 |88925| 5 824 191593 5191598| 591603 6 |91609| 5 |91614| 591619 5 |91624 | 6 |91630| 5[91635| 5 [91640| 5

775 |88930| 6188936/ 5 |88941| 6 |88947| 6188953 | 5 |88958| 6 |88964 | 5 |88969| 6 |88975| 6 |88981| 5 825 191645 691651| 591656 591661591666/ 6 191672|5|91677|5]91682| 5[91687| 6 [91693 5

776 |88986| 6188992 5 |88997| 6 |89003| 6 |89009| 5 89014 6 |89020| 5 |89025| 6 |89031| 6 |89037| 5 826 191698 5(91703| 691709591714 |5]91719| 591724 |6 |91730|5|91735| 591740 5 |91745| 6

777 189042| 6189048| 5 |89053| 6 |89059| 5 |89064 | 6 |89070| 6 |89076| 5 |89081| 6 |89087| 5 |89092| 6 827 191751|5|91756|5|91761|5|91766| 6 |91772| 591777|5|91782|5]91787| 691793 5 |91798 5

778 189098/ 6189104 5 |89109| 6 |89115| 5 |89120| 6 |89126| 5|89131| 6 |89137| 6 |89143| 589148/ 6 828 191803 5191808| 6 |91814|5]91819| 5191824 591829 5|91834 | 6 |91840| 591845 5 |91850| 5

779 189154 5189159| 6 |89165| 589170 6 |89176| 6 |89182| 5|89187| 6 |89193| 5 |89198 | 6 |89204| 5 829 1918556 |91861|5|91866| 591871591876 6191882 591887 |5 |91892| 5[91897| 6 [91903 5

780 189209 6189215| 6 |89221| 5 |89226| 6 |89232| 5 |89237| 6 |89243| 5 |89248| 6 |89254 | 6 |89260| 5 830 191908 5191913|5|91918| 6 |91924 | 5191929 591934 |5 |91939| 5 |91944| 6 [91950| 5 [91955| 5

781 |89265| 6189271 5 |89276| 6 |89282| 5 |89287| 6 |89293 5 |89298| 6 |89304 | 6 |89310| 5 |89315| 6 831 [91960(5|91965| 6 [91971|5]91976| 591981 591986 5 |91991 | 6 |91997| 5 [92002| 5 [92007 | 5

782 189321589326/ 6 |89332| 5|89337| 6 |89343 | 5 |89348| 6 |89354| 6 |89360| 5 |89365| 6 |89371| 5 832 192012| 6 [92018] 5 [92023| 5 |92028| 5 |92033| 592038 | 6 |92044 | 5 |92049| 5 [92054 | 5 [92059 | 6

783 189376/ 6189382| 5 |89387| 6 |89393| 5 |89398| 6 |89404 | 5 |89409| 6 |89415| 6 |89421 | 5 |89426| 6 833 192065|5[92070| 5 [92075| 5 |92080| 5 92085/ 6 [92091 | 5 |92096 | 5 |92101/ 5[92106| 5 [92111 6

784 189432|5189437| 6 |89443| 5|89448| 6 |89454 | 5 |89459| 6 |89465| 5 |89470| 6 |89476| 589481 | 6 834 192117|592122| 592127 5|92132| 5]92137| 6 |92143| 5 |92148| 5 |92153| 5 [92158| 5 [92163 6

785 89487 5189492| 6 |89498| 6 |89504| 5 |89509| 6 |89515| 5 |89520| 6 |89526| 5 |89531| 6 |89537| 5 835 192169 5[92174| 592179 592184 5]92189| 6 192195 | 5 |92200 | 5 |92205| 5 [92210| 5 [92215| 6

786 |89542| 6189548| 5 |89553| 6 |89559| 5 |89564 | 6 |89570| 5 |89575| 6 |89581 | 5 |89586 | 6 |89592| 5 836 [92221| 592226/ 592231/ 5 |92236| 5 |92241| 6 |92247| 5 |92252 | 5 |92257| 5 [92262| 5 |92267| 6

787 189597| 6189603 | 6 |89609| 5 |89614| 6 |89620| 5 |89625| 6 |89631| 5 |89636| 6 |89642| 5189647 | 6 837 192273592278 592283 5 |92288| 5 |92293| 592298 | 6 92304 | 5 |92309| 5 [92314| 5 92319 5

788 189653 5189658| 6 |89664 | 5 |89669| 6 |89675| 5 |89680| 6 |89686| 5 |89691 | 6 |89697 | 5189702/ 6 838 1923246192330 592335/ 5 |92340| 5 |92345| 592350 | 5 |92355 | 6 |92361| 592366 5 [92371| 5

789 189708589713 6 |89719| 5|89724| 6 |89730| 5 |89735| 6 |89741| 5 |89746| 6 |89752| 5 |89757| 6 839 192376592381 6 [92387| 5|92392| 5 |92397| 5 (92402 | 5 |92407 | 5 |92412| 6 [92418| 5 [92423 5

790 |89763| 589768 6 |89774| 5|89779| 6 |89785|5]89790| 6 |89796| 5 |89801| 6 |89807 | 589812/ 6 840 192428|5192433| 5|92438| 5 |92443| 6 |92449| 592454 | 5 |92459 | 5 |92464| 5[92469| 5 |92474 | 6

791 |89818| 589823 | 6 |89829| 5|89834| 6 |89840| 5 |89845| 6 |89851| 5 |89856| 6 |89862| 5 |89867| 6 841 192480|5|92485| 592490| 5 |92495| 5 |92500| 5 [92505 | 6 |92511 | 5 |92516/| 5 (92521 | 5 |92526 5

792 |89873| 589878 5 |89883| 6 |89889| 5 |89894 | 6 |89900/ 5 |89905| 6 |89911| 5 |89916 6 |89922| 5 5 842 192531 |5|92536| 6 |92542| 5 |92547 | 5 |92552| 592557 | 5 |92562 | 5 |92567| 5 [92572| 6 [92578 5 5

793 189927 6 189933 | 5189938/ 6 89944 | 5 89949 6 |89955 | 5 |89960| 6 89966 | 5189971 6 |89977| 5| 1 0 843 192583| 5192588 5 |92593 | 5192598/ 5 |92603| 6 |92609| 5192614 | 5 |92619| 592624 5 192629 5[ 1 0

794 |89982| 689988 5189993 | 5 [89998| 6 [90004| 5 |90009| 6 |90015| 5 ]90020| & 90026 5 [90031| 6| o 1 844 192634/ 5 [92639| 6 [92645| 5 [92650| 5 [92655| 5192660 | 5 (92665 5 92670 5 (92675 6 [92681| 5| o 1

795 190037| 5190042| 6 [90048| 5 |90053| 6 |90059| 5 |90064 | 5 |90069| 6 |90075| 5 |90080 | 6 |90086| 5 i ; 845 192686592691 5 [92696| 5 |92701| 5 |92706| 5 927115 |92716| 6 |92722| 5 [92727| 5 |92732| 5 i ;

796 190091| 6190097 5[90102| 6 |90108| 590113 | 6 |90119| 590124 | 5 |90129| 6 |90135| 5 |90140| 6 5 2 846 92737|5|92742| 592747 5|92752| 6 |92758| 592763 | 5 |92768| 5 |92773| 5 [92778| 5 |92783 5 5 2

797 190146| 5190151 6 [90157| 5 |90162| 6 |90168| 5 |90173| 6 |90179| 5 |90184 | 5 |90189| 6 |90195| 5 6 3 847 192788 5192793| 6 [92799| 5 |92804 | 5 |92809| 592814 | 5 |92819 | 5 |92824| 5 [92829| 5 |92834 | 6 6 3

798 190200 6 190206 5 |90211| 6 |90217| 5 |90222| 5 |90227| 6 |90233| 5 |90238| 6 |90244 | 5 |90249| 6 7 4 848 192840|5|92845| 5 [92850| 5 |92855| 5 |92860| 5192865 | 5 |92870| 5 |92875| 6 [92881| 5 |92886/ 5 7 4

799 190255| 5190260| 6 [90266| 5 |90271| 5 |90276| 6 |90282| 5 |90287| 6 |90293| 5 |90298| 6 |90304| 5 s 4 849 192891| 592896/ 592901 | 5 |92906| 5 |92911| 5 [92916| 5 |92921 | 6 |92927| 5 [92932| 5 [92937 | 5 s 4

800 [90309|5|90314|6]90320| 5 |90325| 6 |90331| 5 |90336| 6 |90342| 5 [90347| 590352 | 6 |90358| 5[ 9 4 850 1929425192947 592952 | 5 |92957| 5 |92962| 5 [92967 | 6 |92973 | 5 [92978| 592983 | 5 |92988| 5[ 9 4

No. 0 |dl 1 |dl 2 |d|f 3 |d| 4 |(d] 5 |d| 6 |d| 7 |d] 8 |d] 9 |d No. 0 |dl 1 |d| 2 |d| 3 |d| 4 |d] 5 |d| 6 |d| 7 |d] 8 |d] 9 |d

81



TABLE 1 TABLE 1
L ogarithms of Number L ogarithms of Number
8500-9000 9000-9500

No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d| 6 |d] 7 |d|] 8 |d| 9 |dProp.parts No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d|l 6 |d|] 7 |d|] 8 |d| 9 |dfProp.parts

850 92942592947 592952 | 5 [92957 | 5 |92962| 5 |92967 | 6 |92973| 5 [92978| 5 |92983 | 5 |92988| 5 6 900 |95424|5|95429| 5 |95434 | 5 |95439| 5 |95444 | 4 |95448| 5 |95453| 5 [95458| 5 |95463 | 5 | 95468 4 5

851 |92993| 592998 593003 5 |93008| 5 |93013| 5 |93018| 6 |93024 | 5 [93029| 5 {93034 | 5 |93039|5( 1 1 901 |95472|5|95477| 5 |95482| 5 |95487| 5 |95492| 5 |95497| 4|95501 | 5 {95506 5 [95511| 5 |95516|5( 1 0

852 |93044|5|93049| 593054 | 5 |93059| 5 |93064 | 5 |93069| 6 |93075| 5 [93080| 5 {93085 5 |93090| 5| 2 1 902 195521 | 4|95525| 5 |95530| 5 |95535| 5 |95540| 5 [95545| 5 | 95550 | 4 95554 5 [95559| 5 |95564 | 5( 2 1

853 193095 5 |93100| 5 ]93105| 5 |93110| 5 |93115| 5 |93120| 5 |93125| 6 [93131| 5 |93136| 5 |93141|5( 3 2 903 |95569| 5 |95574 | 4 |95578| 5 |95583 | 5 |95588| 5 |95593 | 5 |95598 | 4 [95602| 5 |95607| 5 [95612| 5[ 3 2

854 |93146|5|93151| 593156 5 |93161| 593166 5 |93171|5|93176| 5 [93181| 593186 6 |93192| 5 4 2 904 |95617|5|95622| 4 |95626| 5 |95631| 5 |95636| 5 [95641| 5 |95646 | 4 [95650| 5 (95655 5 |95660| 5| 4 2
5 3 5 2

855 [93197| 5 (93202 5 |93207| 5 |93212| 5 |93217| 5 [93222| 5 [93227| 5 [93232| 5 |93237| 5 [93242| 5| ¢ 4 905 [95665| 5 (95670 4 [95674| 5 |95679| 5 |95684| 5 [95689 | 5 |95694 | 4 95698 | 5 |95703| 5 [95708| 5| ¢ 3

856 93247|593252| 6 |93258| 5 |93263| 5 |93268| 5 |93273| 5 |93278| 5 |93283| 5 |93288| 5 |93293| 5 7 4 906 |95713|5|95718| 4 |95722| 5 |95727| 5 |95732| 5 |95737| 5 |95742| 4 |95746| 5 |95751| 5 |95756| 5[ 7 4

857 |93298|5[93303| 593308| 5 |93313| 5 |93318| 5 |93323 | 5 |93328| 6 {93334 593339 5 |93344|5( g8 5 907 |95761|5|95766| 4 |95770| 5 |95775| 5 |95780| 5 [95785| 4 |95789 | 5 [95794| 5 [95799| 5 |95804 | 5( g 4

858 |93349| 593354 593359| 5 |93364| 5 |93369| 5 |93374 | 5|93379| 5 [93384| 593389 5 |93394|5( 9 5 908 195809 | 4 |95813| 5 |95818| 5 |95823| 5 |95828| 4 [95832| 5| 95837 | 5 [95842| 5 [95847| 5 |95852| 4 9 4

859 93399 593404 593409 | 5 |93414 | 6 |93420| 5 |93425| 5 |93430| 5 |93435| 5 [93440| 5 |93445| 5 909 195856 5 |95861| 5 |95866| 5 |95871| 4 |95875| 5 [95880| 5 | 95885 | 5 |95890| 5 [95895| 4 [95899 | 5

860 |93450| 5 [93455| 5193460 | 5 |93465| 5 |93470| 5 |93475| 5 |93480 | 5 |93485| 5 [93490| 5 |93495/ 5 910 195904 | 5|95909] 5 [95914 | 4 |95918 5 |95923| 5 [95928 | 5 |95933 | 5 |95938| 4 [95942| 5 |95947 | 5

861 |93500( 5 [93505| 5]93510| 5 |93515| 5 |93520| 6 |93526 | 5 |93531 | 5 |93536| 5 [93541| 5 |93546/ 5 911 95952 | 5|95957| 4 |95961| 5 |95966 | 5 95971 5 [95976 | 4 |95980 | 5 |95985| 5 [95990| 5 [95995/ 4

862 |93551| 593556 593561 | 5 |93566| 5 |93571| 5 |93576| 5 |93581 | 5 |93586/ 5 (93591 | 5 |93596/ 5 912 195999| 5 [96004| 5 |96009| 5 |96014 | 5 ]96019| 4 [96023 | 5 | 96028 | 5 |96033| 5 [96038| 4 |96042 5

863 |93601|5|93606| 5]93611|5|93616| 593621 5 |93626| 5 |93631| 5 |93636| 5 [93641| 5 |93646 5 913 196047 | 5|96052| 5 |96057| 4 |96061| 5 ]96066| 5 [96071 | 5 |96076 | 4 |]96080/| 5 [96085| 5 |96090 | 5

864 193651593656 593661 | 5[93666| 5 |93671| 5 |93676| 6 |93682| 5 [93687| 5 |93692| 5 |93697| 5 914 196095| 496099 5 [96104 | 5 |96109| 5 |96114| 4 [96118| 5 |96123 | 5 |96128| 5 [96133| 4 [96137 | 5

865 |93702|5(93707| 593712 5 |93717| 5 |93722| 5 |93727| 5 |93732| 5 |93737| 5 [93742| 5 |93747| 5 915 196142 5|96147| 5 |96152| 4 |96156| 5 |96161| 5 [96166| 5 |96171| 4 |96175| 5 [96180| 5 |96185/ 5

866 |93752|5|93757| 593762 5 |93767| 5 |93772| 5 |93777| 5 |93782| 5 |93787| 5 (93792 5 |93797 | 5 916 [96190| 4 |96194| 5 [96199| 5 |96204 | 5 |96209| 4 [96213 | 5 |96218 | 5 |96223| 4 [96227| 5 |96232 5

867 |93802|5|93807| 5193812 5 |93817| 5 |93822| 5 |93827| 5 |93832| 5 |93837| 5 [93842| 5 |93847 | 5 917 196237|5|96242| 4 |96246| 5 |96251| 5 |96256| 5 [96261 | 4 |96265 | 5 |96270| 5 (96275 5 |96280 4

868 ]93852| 593857 593862 | 5 [93867 | 5 |93872| 5 |93877| 5 |93882| 5 [93887| 5 |93892| 5 |93897| 5 918 |96284|5|96289| 5 |96294 | 4 [96298| 5 |96303| 5 |96308| 5 |96313| 4 [96317| 5 |96322| 5 |96327| 5

869 193902593907 593912 | 5 [93917| 5 |93922| 5 |93927| 5 |93932| 5 93937 | 5 |93942| 5 | 93947 | 5 919 196332| 4|96336| 5 [96341| 5 |96346| 4 |]96350| 5 [96355 | 5 | 96360 | 5 |96365| 4 [96369| 5 [96374 | 5

870 193952593957 593962 | 5 [93967 | 5 |93972| 5 |93977| 5 |93982| 5 [93987| 5 |93992| 5 |93997| 5 920 [96379|5|96384| 4 |96388| 5 |96393| 5 |96398| 4 [96402 | 5 |96407 | 5 |96412| 5 [96417| 4 |96421 | 5

871 |94002| 5 [94007| 5 94012| 5 |94017 | 5 |94022| 5 |94027 | 5 |94032| 5 |94037| 5 [94042| 5 |94047 | 5 921 196426|5|96431| 4 |96435| 5 |96440| 5 |96445| 5 [96450| 4 |96454 | 5 |96459| 5 (96464 | 4 |96468| 5

872 |94052| 5 [94057| 5 |94062| 5 |94067 | 5 |94072| 5 |94077| 5 |94082| 4 |94086/ 5 (94091 | 5 |94096 5 5 922 196473 5|96478| 5 |96483| 4 |96487| 5 |96492| 5 [96497 | 4 |96501 | 5 |96506| 5 [96511| 4 |96515 5

873 |94101|5|94106| 5941115 |94116| 594121 5 |94126| 5 |94131| 5 [94136| 5 [94141| 5 |94146|5( 1 0 923 196520| 5 [96525| 5 |96530| 4 |96534 | 5 ]96539| 5 [96544 | 4 |96548 | 5 |96553| 5 [96558| 4 |96562 5

874 94151594156 5 |94161| 5 |94166| 5 |94171| 5 |94176| 5 |94181 | 5 |94186| 5 |94191| 5 |94196|5( o 1 924 196567 |5 |96572| 5 |96577| 4 |96581| 5 |96586| 5 [96591 | 4 |96595 | 5 |96600| 5 [96605| 4 |96609 5

875 194201 594206 5 |94211| 5 [94216| 5 |94221| 5 |94226| 5 | 94231 | 5 |94236| 4 |94240| 5 |94245| 5 Z ; 925 196614 |5|96619| 5 |96624 | 4 |96628| 5 |96633| 5 [96638| 4 |96642 | 5 |96647| 5 [96652| 4 |96656 5

876 |94250| 5 |94255| 5194260 | 5 |94265| 5 |94270| 5 |94275| 5 |94280 | 5 |94285| 5 [94290| 5 |94295| 5 5 9 926 196661 |5|96666| 4 |96670| 5 |96675| 5 ]96680| 5 [96685 | 4 |96689 | 5 |96694| 5 [96699| 4 [96703| 5

877 |94300| 5 [94305| 5 |94310| 5 |94315| 5 |94320| 5 |94325| 5 |94330| 5 |94335| 5 [94340| 5 |94345| 4 6 3 927 196708 5|96713| 4 |96717| 5 |96722| 5 |96727| 4 |96731| 5 |96736| 5 |96741| 4[96745| 5 |96750 5

878 194349 5194354/ 5194359 | 5 194364 5194369 594374/ 5194379 5 (94384 5 94389 5 194394 5| 4 928 196755 4 |96759| 5 |96764 | 5 |96769| 5 |96774| 4 |96778| 5 |96783 | 5 |96788| 496792 5 |96797 | 5

879 ]94399| 594404 | 5 |94409| 5 |94414 | 5 |94419| 5 |94424 | 5 |94429| 4 94433 | 5 |94438| 5 | 94443 | 5 3 4 929 196802 | 4 |96806| 5 [96811| 5 |96816| 4 |96820| 5 [96825 | 5 | 96830 | 4 |96834| 5 [96839| 5 |96844 | 4

880 [94448| 594453 | 5 |94458| 5 |94463 | 5 |94468| 5 |94473| 5 [94478| 5 |94483 | 5 |94488| 5 |94493| 5[ 9 4 930 196848|5|96853| 5 |96858| 4 |96862| 5 |96867| 5 [96872| 4 |96876 | 5 |96881| 5 [96886| 4 [96890| 5

881 |94498|5|94503| 4194507 | 5 |94512| 5 |94517| 5 |94522| 5 |94527 | 5 |94532| 5 (94537 | 5 |94542| 5 931 [96895| 596900 4 [96904 | 5 |96909 | 5 |96914 | 4 [96918| 5 |96923 | 5 |96928| 4 [96932| 5 |96937| 5

882 |94547| 5 |94552| 5194557 | 5 |94562| 5 |94567| 4 |94571 | 5 |94576 | 5 |94581| 5 [94586| 5 |94591 | 5 932 196942 | 496946/ 5 [96951| 5 |96956 | 4 |96960| 5 [96965 | 5 |96970 | 4 |96974| 5 [96979| 5 |96984 | 4

883 |94596| 5 [94601| 594606 5 |94611| 5 |94616| 5 |94621 | 5 |94626 | 4 |94630| 5 [94635| 5 |94640 5 933 196988| 596993| 4 [96997| 5 |97002| 5 |97007| 4 {97011 | 5 |97016 | 5 |97021| 4 [97025| 5 |97030/ 5

884 |94645| 594650 594655 | 5 |94660| 5 |94665| 5 |94670| 5 |94675| 5 |94680| 5 [94685| 4 |94689 | 5 934 197035| 4 |97039| 5 |97044 | 5 |97049| 4 |97053| 5 [97058| 5 |97063 | 4 |97067| 5 (97072 5 [97077 | 4

885 194694 |5|94699| 594704 | 5 |94709| 5 |94714| 5 |94719| 5 |94724 | 5 |94729| 5 (94734 | 4 |94738| 5 935 |97081| 597086/ 4 |97090| 5 [97095| 5 |97100| 4 97104 | 5 |97109| 5 [97114| 4|97118| 5 |97123| 5

886 ]94743| 594748 594753 | 5 |94758| 5 |94763| 5 |94768| 5 |94773| 5 |94778| 5 |94783 | 4 |94787| 5 936 (97128 4|97132|5|97137|5|97142| 4|97146| 597151 | 4 |97155| 5 |97160| 5 [97165| 4 [97169 | 5

887 |94792|5|94797| 594802 | 5 |94807 | 5 |94812| 5 |94817| 5 |94822| 5 |94827| 5 [94832| 4 |94836/ 5 937 1971745 |97179| 4|97183| 5 |97188| 4 |97192| 5 [97197| 5 |97202 | 4 |97206/ 5 [97211| 5 |97216 4

888 194841594846 594851 | 5 |94856| 5 |94861| 5 |94866 | 5 | 94871 | 5 |94876| 4 [94880| 5 |94885| 5 938 197220| 5 |97225| 5 |97230| 4 |97234 | 5 |97239| 4 [97243 | 5 |97248 | 5 |97253| 4 (97257 | 5 |97262 5

889 94890 5 |94895| 5194900 | 5 |94905| 5 |94910| 5 |94915| 4 |94919| 5 |94924 | 5 [94929| 5 |94934 | 5 939 197267| 4 |97271| 5 |97276| 4 |97280| 5 |97285| 5 [97290| 4 |97294 | 5 |97299| 5 (97304 | 4 |97308| 5

890 |94939| 594944 | 594949 | 5 |94954 | 5 |94959| 4 |94963 | 5 | 94968 | 5 |94973| 5 [94978| 5 |94983| 5 940 |97313| 497317 5|97322| 5 |97327| 4 |97331| 5 |97336| 4 |97340| 5 |97345| 5 |97350| 4 |97354 | 5

891 ]94988| 594993 | 594998 | 4 [95002| 5 |95007| 5 |95012| 5 |95017| 5 {95022 5 |95027 | 5 | 95032 4 941 197359|5|97364| 4 |97368| 5 |97373| 4 |97377| 597382 5 |97387 | 4 |97391| 5 [97396| 4 [97400| 5

892 95036 5 [95041| 595046 5 |95051| 5 95056/ 5 |95061 | 5 |95066 | 5 |95071| 4 [95075| 5 |95080/ 5 4 942 197405| 5 |97410| 4 |97414| 5 |97419| 5 |97424| 4 |97428| 5 |97433 | 4 |97437| 5 [97442| 5 |97447| 4 4

893 [95085| 595090 5 |95095| 5 |95100| 5 |95105| 4 [95109| 5 |95114 | 5 |95119| 5 |95124| 5 951295 1 0 943 197451597456 4 |97460| 5 |97465| 5 |97470| 4 |97474| 5 197479 | 4 |97483| 5 |97488| 5 |97493| 4 1 0

894 1951345 (95139 495143 5 [95148| 5 [95153| 5 |95158| 5 [95163 | 5 |95168| 5 [95173| 4 |95177| 5| o 1 944 197497 5 [97502| 4 [97506| 5 [97511| 5 [97516/ 4 |97520| 5 [97525 | 4 |97529| 5 (97534 5 [97539| 4| o 1

895 [95182] 5 [95187| 5 |95192| 5 [95197] 5 [95202] 5 |95207] 4 |95211] 5 [95216] 5 |95221| 5 [95226] 5 || 3 1 945 [97543] 5 [97548] 4 |97552| 5 [97557] 5 |97562] 4 |97566| 5 |97571| 4 [97575] 5 |97580] 5 97585 4| 3 1

896 195231595236 4 |95240| 5 [95245| 5 |95250| 5 |95255| 5 |95260| 5 {95265/ 5 |95270| 4 |95274 | 5 g ; 946 197589 |5 |97594| 4 |97598| 5 |97603| 4 |97607| 5 [97612| 5 |97617 | 4 |97621| 5 (97626 4 |97630 5 g ;

897 |95279| 595284 5 195289 | 5 |95294 | 5 |95299| 4 |95303 | 5 |95308| 5 |95313| 5 [95318| 5 |95323 5 6 2 947 197635| 5 |97640| 4 |97644 | 5 |97649| 4 |97653| 5 [97658| 5 |97663 | 4 |97667| 5 [97672| 4 |97676 5 6 2

898 |95328| 4 |95332| 595337 | 5 |95342| 5 |95347| 5 |95352| 5 |95357 | 4 |95361| 5 [95366| 5 |95371 | 5 7 3 948 197681 | 4 |97685| 5 [97690| 5 |97695| 4 |97699| 5 [97704 | 4 |97708| 5 |97713| 4 [97717| 5 |97722| 5 7 3

899 |95376| 595381 595386 4 |95390| 5 |95395| 5 |95400| 5 |95405| 5 |95410/ 5 [95415| 4 |95419| 5 s 3 949 197727 4|97731| 5 |97736| 4 |97740| 5 |97745| 4 |97749| 5 |97754 | 5 |97759| 4 (97763 | 5 |97768| 4 s 3

900 |95424|5|95429| 595434 | 5 |95439| 5 |95444 | 4 |95448| 5 |95453 | 5 |95458| 5 [95463 | 5 |95468| 4| 9 4 950 [97772|5|97777|5|97782| 4 |97786| 5 |97791| 4 [97795| 5|97800| 4 [97804| 5 [97809| 4 |97813| 5[ 9 4

No.|] O |d| 1 |(d| 2 |d| 3 |d|] 4 |d| 5 |d| 6 |d| 7 |d| 8 |d] 9 |d No.| O |d| 1 |d| 2 |d| 3 |d] 4 |d| 5 |d| 6 |d| 7 |d| 8 |d| 9 |d

61



0¢

TABLE 1
L ogarithms of Number
9500-10000

No. 0O |dl 1 |dl 2 |d| 3 |d| 4 |(d| 5 |d| 6 |d] 7 |d|] 8 |d| 9 |dProp.parts

950 |97772|5|97777| 5|97782| 4 |97786| 5 |97791| 4 |97795| 5 |97800| 4 {97804 | 5 |97809| 4 |97813| 5 5

951 |97818|5|97823| 4|97827| 5 |97832| 4 |97836| 5 |97841| 4|97845| 5 [97850| 5 [97855| 4 |97859| 5[ 1 0

952 |97864 | 4|97868| 597873 | 4 |97877| 5 |97882| 4 |97886| 5 |97891| 5 [97896| 4 [97900| 5 |97905| 4 2 1

953 197909 5 |97914| 4]97918| 5 |97923 | 5 |97928| 4 |97932| 5 |97937| 4|97941| 5 |97946| 4 |97950| 5| 3 2

954 |97955| 4 |97959| 597964 | 4 |97968| 5 |97973| 5 |97978| 4|97982| 5 [97987| 4 {97991 | 5 |97996| 4 4 2
5 2

955 [98000| 5 [98005| 4 98009 5 |98014 | 5 |98019| 4 |98023 | 5 98028 4 [98032| 5 |98037| 4[98041| 5| ¢ 3

956 98046/ 4|98050| 5 |98055 | 4 |98059| 5 |98064| 4 |98068| 5 |98073 | 5 |98078| 4 |98082| 5 |98087| 4| 7 4

957 198091 5 |98096 | 4198100/ 5 |98105| 4|98109| 5 |98114 | 4|98118] 5 [98123| 4 |98127| 5 |98132| 5| g 4

958 |98137| 4|98141| 5|98146| 4 |98150| 5 |98155| 4 |98159| 5 |98164 | 4 [98168| 5 [98173| 4 |98177|5( 9 4

959 |98182| 498186/ 598191 | 4 |98195| 5 |98200| 4 |98204 | 5 | 98209 | 5 |98214 | 4 [98218| 5 |98223 | 4

960 98227598232 4|98236| 5 [98241| 4 |98245| 5 |98250| 4 | 98254 | 5 [98259| 4 |98263 | 5 | 98268 4

961 |98272|5|98277| 4198281 | 5 |98286| 4 |98290| 5 |98295 | 4 |98299| 5 |98304 | 4 [98308| 5 |98313| 5

962 |98318| 4 |98322| 598327 4 |98331| 5 |98336| 4 |98340| 5 |98345| 4 |98349| 5 (98354 | 4 |98358| 5

963 ]98363| 498367 598372 4 |98376| 5 |98381| 4 |98385| 5 |98390| 4 {98394 | 5 |98399| 4 |98403 | 5

964 ]|98408| 4|98412| 598417 | 4 |98421| 5 |98426| 4 |98430| 5 |98435| 4 [98439| 5 |98444 | 4 |98448| 5

965 (98453 4 |98457| 598462 4 |98466| 5 |98471| 4 |98475| 5 |98480 | 4 |98484| 5 [98489| 4 |98493| 5

966 |98498| 4 |98502| 598507 | 4 |98511| 5 |98516| 4 |98520| 5 | 98525 | 4 |98529| 5 (98534 | 4 |98538| 5

967 |98543| 4 |98547| 598552 | 4 |98556 | 5 |98561| 4 |98565 | 5 |98570| 4 |98574| 5 [98579| 4 |98583| 5

968 198588 | 4 98592| 5198597 4 |98601| 4 |98605| 5 |98610| 4 |98614 | 5 |98619| 4 (98623 | 5 |98628| 4

969 ]98632|5|98637| 4|98641| 598646 4 |98650| 5 |98655| 4 |98659| 5 |98664 | 4 |98668| 5 |98673 | 4

970 |98677|5|98682| 4]98686| 5 [98691| 4 |98695| 5 |98700| 4 | 98704 | 5 [98709| 4 |98713| 4 |98717| 5

971 |98722| 4|98726| 598731 4 |98735| 5 |98740| 4 |98744 | 5 |98749| 4 |98753| 5 [98758| 4 |98762 5

972 |98767| 4 |98771| 598776 4 |98780| 4 |98784 | 5 |98789| 4 |98793| 5 |98798| 4 [98802| 5 |98807 | 4

973 98811 5|98816| 4 |98820| 5 [98825| 4 |98829| 5 |98834 | 4 |98838| 5 [98843| 4 |98847| 4 |98851| 5

974 198856/ 498860 | 5 |98865| 4 |98869| 5 |98874| 4 |98878| 5 | 98883 | 4 [98887| 5 |98892| 4 | 98896 4

975 198900| 5 |98905| 4 |98909| 5 [98914 | 4 |98918| 5 |98923| 4 |98927| 5 [98932| 4 |98936| 5 | 98941 4

976 |98945| 4 |98949| 5198954 | 4 |98958| 5 |98963| 4 |98967 | 5 |98972| 4 |98976| 5 [98981 | 4 |98985/ 4

977 |98989| 598994 | 4]198998| 5 |99003| 4 99007 5 |99012| 4 |99016 | 5 |99021| 4 [99025| 4 |99029 | 5

978 199034 4]99038| 5 |99043 | 4 [99047 | 5 |99052| 4 |99056| 5 |99061| 4 [99065| 4 |99069| 5 | 99074 | 4

979 199078 599083 | 4 |99087 | 5 [99092| 4 |99096| 4 |]99100| 5 |99105| 4 [99109| 5 |99114| 4 |99118| 5

980 ]99123|499127| 499131 |5 [99136| 4 |99140| 5 |99145| 4 |99149| 5 {99154 | 4 |99158| 4 |99162| 5

981 ]99167| 499171599176 4 [99180| 5 |99185| 4 |99189| 4 |99193| 5 [99198| 4 |99202| 5 | 99207 | 4

982 199211599216 4]99220| 4 |99224 | 5 |99229| 4 |99233 | 5 |99238 | 4 |99242| 5 [99247| 4 |99251 | 4

983 199255| 5 (99260 4199264 | 5 |99269| 4 |99273| 4 |99277| 5 |99282| 4 |99286/ 5 (99291 | 4 |99295| 5

984 199300| 4 |99304 | 499308 | 5 [99313| 4 |99317| 5 |99322| 4 |99326| 4 [99330| 5 |99335| 4 |99339| 5

985 199344 499348 4]99352| 5 [99357 | 4 |99361| 5 |99366| 4 |99370| 4 {99374 | 5 |99379| 4 |99383| 5

986 99388 4199392 4]99396| 5 [99401| 4 |99405| 5 |99410| 4 |99414| 5 [99419| 4 |99423 | 4 |99427 | 5

987 199432| 4|99436| 599441 | 4 |99445| 4 |99449| 5 |99454 | 4 |99458| 5 99463 | 4 |99467 | 4 |99471| 5

988 199476 499480 499484 | 5 |99489| 4 |99493| 5 |99498| 4 |99502| 4 |99506/ 5 [99511| 4 |99515 5

989 199520| 4 [99524| 4]99528| 5 |99533 | 4 |99537| 5 |99542| 4 |99546 | 4 |99550| 5 [99555| 4 |99559 | 5

990 99564 499568 4 |99572| 5 [99577 | 4 |99581| 4 |99585| 5 |99590| 4 {99594 | 5 |99599| 4 | 99603 | 4

991 199607 5|99612| 4]99616| 5 [99621| 4 |99625| 4 |99629| 5 |99634 | 4 [99638| 4 |99642| 5 |99647 | 4

992 199651 599656 4 |99660 | 4 [99664 | 5 |99669| 4 |99673| 4 |99677| 5 |99682| 4 |99686 | 5 |99691 | 4 4

993 199695/ 4199699 5 |99704 | 4 |99708| 4 |99712| 5 |99717| 4|99721 | 5 |99726| 4 |99730| 4 |99734|5( 1 0

994 199739| 4 (99743 | 4 [99747| 5 [99752| 4 [99756/ 4 |99760| 5 [99765| 4 |99769| 5 (99774 4 |99778| 4| o 1

995 [99782] 5 [99787| 4 |99791| 4 [99795] 5 [99800] 4 [99804| 4+ [99808] 5 [99813] 4 |99817] 5 [99822] 4| 3 1

996 99826/ 499830 5 |99835| 4 [99839| 4 |99843| 5 |99848| 4 |99852| 4 {99856 | 5 |99861 | 4 |99865| 5 g ;

997 |99870| 4 |99874| 4]99878| 5 |99883| 4 |99887| 4 |99891 | 5 |99896 | 4 |99900| 4 [99904 | 5 |99909 4 6 2

998 199913 499917 599922 | 4 |99926 | 4 |99930| 5 |99935| 4 |99939 | 5 |99944 | 4 [99948| 4 |99952 5 7 3

999 (99957 4[99961| 4199965 | 5 |99970| 4 |99974 | 4 |99978| 5 |99983 | 4 |99987| 4 (99991 | 5 |99996 4 s 3

1000 |00000 | 4 |00004| 5 |00009| 4 |00013| 4 00017 5 |00022| 4 |00026 | 4 |00030| 5 |00035| 4 |00039| 4 9 4

No.|] O |d| 1 |(d| 2 |d| 3 |d|] 4 |d| 5 |d| 6 |d| 7 |d| 8 |d] 9 |d




I'ABLE 2

Natural Trigonometric Functions

0°-> <« 179°

V sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff. ¥
1 1’ i i i i

0 | 0.00000 o 0.00000 o 1.00000 1.00000 60
1 .00029| 29 | 343775 — —| .00029| 29 | 3437.75) — —| .00000| O 00000/ O | 59
2 .00058| 29 | 1718.87| 1718.88 00058 29 | 1718.87| 1718.88]  goo00| O 00000/ O | 58
3 .00087| 29 | 1145.92| 572.958|  00087| 29 | 1145.92| 572.958]  goo00| O .00000] O | 57
4 .00116| 29 |859.437 286479  oo116| 29 | 859.436| 286479 00000 O 00000, O | 56
5 | 0.00145| 29 [687.550 171.887[0 00145 29 [ 687.549| 171.887"1q0000| O [1.00000] O [55
6 .00175| 30 | 572.958| 114.592|  oo175| 30 | 572.957| 114.592]  ogop0| O 00000 O | 54
7 .00204| 29 | 491.107| 81851 00204 29 | 491.106] 81.851]  ooo00| O 00000 O | 53
8 .00233| 29 | 429719 61388 00233 29 | 429.718] 61.388]  goo00| O 00000 O | 52
9 .00262) 29 | 381972 47.746| 00262 29 | 381.971| 47-747)  oo000| O 00000 O | 51
10 [ 0.00291| 29 [343.775 381971 70.00291| 29 | 343.774| 38197 100000 O [ T.00000] O [ 50
11 00320 29 [312.523 31.252]  oo320| 29 | s12.521| 31252  oooo1| 1 99999 1 | 49
12 .00349| 29 | 286.479| 26.043| 00349 29 | 286.478| 26.044] ogo01| O 99999 0 | 48
13 .00378| 29 | 264.443| 22.037| 00378 29 | 264.441| 22.037)  ooo01| O 99999 O | 47
14 .00407| 29 | 245554| 18889  00407| 29 | 245.552| 188891  ooo01| O 99999 O | 46
15 | 0.00436] 29 [229.184| 163701 G00436| 29 | 229.182] 16-370 Too001] O [0.99999] O [45
16 00465 29 | 214860 14324] 00465 29 | 214.858) 14324 00001 O 99999 O | 44
17 .00495| 30 [ 902201 12.639) 00495 30 | 202.219| 12639 00001 O 99999 O [ 43
18 .00524| 29 | 190.987| 11234 00524 29 | 190.984| 11.235] o001/ O 99999 O | 42
19 .00553| 29 | 180.935 10.052| 00553 29 | 180.932| 10.052]  goo02| 1 99998 1 | 41
20 | 0.00582 29 [171.888] 9047 000582 29 [ 171885 9947 100002 O [ 099998 0 [ 40
21 00611 29 | 163.703| 8185 ooe11| 29 | 163.700] 8185  ooo002| O 99998 O | 39
22 00640 29 | 156.262) 74411 ooe40| 29 | 156.259| 7441 00002 O 99998 O | 38
23 .00669| 29 |149.468 6794 o00669| 29 | 149.465 6794 00002 O 99998 O [ 37
24 .00698| 29 | 143241 6228 00698 29 | 143.237] 6228] o002/ O 99998 O | 36
25 | 0.00727 29 [137511] 5730 0.00727| 29 [ 137507 5730 100003 ! [099997| ! [ 35
26 00756| 29 | 132.222| 5289 00756 29 | 132.219| 5289  oo003| O 99997| O | 34
27 00785 29 | 127.325| 4897 00785 29 | 127.321] 4897  oo003| O 99997| O | 33
28 00814| 29 | 122.778) 4547} o0815| 30 | 122.774| 4547 00003 O 99997 O [ 32
29 .00844| 30 | 118544 4234  o00844| 29 | 118540 4234 00004| 1 99996| 1 | 31
30 | 0.00873| 29 [114593| 3951 000873 29 [ 114589 3952[ 100004 O [099996] O [ 30
31 .00902| 29 | 110.897| 3696 00902 29 | 110.802| 3697  oo004| O 99996/ O | 29
32 00931 29 | 107.431| 3465 00931 29 | 107.426] 3-466] o004 O 99996/ O | 28
33 .00960| 29 | 104.176) 3255 00960 29 | 104.171| 3-256]  oo005| 1 99995 1 | 27
34 .00989| 29 [101.112) 3-064)  o00989| 29 | 101.107] 3:964 00005 O 99995 O | 26
35 | 0.01018| 29 [982230| 28888 poi018| 29 [ 982179 288907100005 O [0.99995| O [25
36 .01047| 29 | 954947 2.7283| 01047 29 | 95.4895/ 2.7285| o005/ O 99995 O | 24
37 .01076| 29 | 92.9139| 25808 01076 29 | 92.9085| 2-5810] o006 1 99994| 1| 23
38 01105| 29 | 90.4689| 24450 01105 29 | 90.4633) 24452 ooo006| O 99994| O | 22
39 01134 29 | 881492 23196 01135 30 | 8s.1436/ 2-3198] ooo006| O 99994| O | 21
40 | o0.01164| 30 [859456| 220361 0oiie4| 29 | 85.9398| 2203877100007 ! [0.99993] ! [20
41 01193| 29 |83.8495 2.09611  01193| 29 | 838435 2:0963| o0007| O 99993 O | 19
42 01222| 29 | 818531 19963 01222 29 | 81.8470| 1.9965] o007/ O 99993 O | 18
43 01251| 29 | 79.9497| 19035  o1951| 29 | 79.9434| 1.9036]  ggoos| 1 99992 1| 17
44 01280 29 | 781327 18169 o1280 29 | 7s.1263] 1-8171 ooo0s| O 99992| O | 16
45 | 0.01309) 29 [76.3966| 17362 0.01309| 29 [ 76.3900, 1.7363[ 100009 ! [099991] ! [ 15
46 01338| 29 | 747359 1.6607)  01338| 29 | 747292 1.6608]  oggog| O 99991 O | 14
47 01367 29 | 73.1458 1.59001  01367| 29 | 73.1390| 15902  o0po9| O 99991 O [ 13
48 01396| 29 | 716221 15238 01396 29 | 71.6151] 152391 oo010| 1 99990 1| 12
49 01425 29 | 701605 14616 01425/ 29 | 70.1533] 1.4617) o010/ O 99990 O | 11
50 | 0.01454) 29 [68.7574| 140317001455 30 [“68.7501] 14033 100011 ! [099989] ! [ 10
51 01483 29 | 67.4093| 13481  01484| 29 | e7.4019| 1.3482]  ooo11| O 99989 O | 9
52 01513| 30 [e6.1130, 1.2962)  01513| 29 | 66.1055] 12964 ooo11| O 99989 0 | 8
53 01542| 29 |64.8657) 1.2473]  01542| 29 | 64.8580] 12475 oo012| 1 99988 1| 7
54 .01571| 29 | 63.6646) 12011 01571 29 | e3.6567| 1-2013] opo12| O 99988 O | 6
55 | 0.01600 29 [625072| 11574001600 29 | 62.4992] 11576 100013 ! [099987] ! [ 5
56 01629) 29 | 61.3911 L1161} 01629 29 | 61.3829] 1.1162]  ggo13] O 99987| O | 4
57 01658) 29 | 60.3141 10769 01658 29 | 60.3058] 10771 00014 1 99986 1| 3
58 01687 29 |59.2743 1.0398]  01687| 29 | 59.2659| 10399  o0014| O 99986| 0 | 2
59 01716 29 | 58.2698 1.0046]  o1716| 29 | 582612| 10047  ooo15| 1 99985 1 | 1
60 | 0.01745 29 |57.2987| 09711} 0.01746) 30 | 57.2900 09712 100015 O | 0.99985| O | o
t cos Diff. Diff. Diff. Diff. Diff. Diff. 1t

o , , , ’ ’ , o
90°- 1 sec 1 cot 1 tan 1 cse 1 sin i 89

TABLE 2
Natural Trigonometric Functions
1°- < 178°
y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 v 1 v i v
0 | 0.01745 57.2987 0.01746 57.2900 1.00015 0.99985 60
1 01774| 29 | 56.3595| 9392 01775| 29 | 56.3506) 9394 00016/ 1 99984| 1 | 59
2 .01803| 29 | 55.4505 9089 01804| 29 | 554415 9091 00016 0 99984 O | 58
3 .01832| 29 [ 54,5705 8801 01833| 29 | 545613 8802 00017 1 99983 1 | 57
4 01862 30 | 53.7179| 8526 01862 29 | 53.7086| 8527 .00017| 9 99983 O | 56
5 | 0.01891| 29 [52.8916 8263 [T0.01891 29 | 52.8821] 8265 [ 1o00018| ! [ 099982 ! [55
6 .01920) 29 | 52.0903) 8013 01920 29 | 520807 8014 00018/ 9 99982| O | 54
7 01949 29 | 51.3129 7774 01949 29 | 51.3082| 7775 00019 1 99981 1| 53
8 01978| 29 [ 50.5584| 7545 01978| 29 | 505485 7947 .00020| 1 99980 1 | 52
9 .02007| 29 | 49.8258) 7326 02007 29 | 49.8157) 7328 .00020| 9 99980 O | 51
10 | 0.02036] 29 [49.1141] 7117 [0.02036| 29 | 49.1039| 7118 [~Tooo21| ! [0.99979] ! [0
11 02065 29 | 48.4224| 6917 02066 30 | 484121| 6918 .00021| 9 99979| O | 49
12 02094 29 | 47.7500 6724 02095 29 | 47.7395| 6726 .00022| 1 99978 1 | 48
13 02123| 29 | 47.0960 6540 02124 29 | 47.0853| 6542 00023 1 99977| 1 | 47
14 02152| 29 | 46.4596| 6363 02153| 29 | 46.4489| 6365 .00023| 90 99977] O | 46
15 | 0.02181| 29 [45.8403| 6194 [T0.02182 29 | 458294 6195 [~Too024| ! [099976] ! [ 45
16 02211 30 | 45.2372| 6031 02211 29 | 45.2261| 6032 .00024| O 99976| O | 44
17 .02240| 29 | 44.6498) 5874 02240 29 | 44.6386| 5875 00025 1 99975 1 | 43
18 02269 29 | 44.0775) 5723 02269 29 | 44.0661| 5725 .00026| 1 99974| 1 | 42
19 02298 29 | 43.5196| 5578 02298 29 | 43.5081| 5580 00026/ 9 99974 O | 41
20 | 0.02327| 29 [429757] 5439 [0.02328 30 [ 429641 5440 [To0027] ! [0.99973] 1 [40
21 .02356| 29 | 42.4452) 5305 02357 29 | 424335 5306 .00028| 1 99972| 1 | 39
22 02385 29 | 41.9277 5175 02386 29 | 41.9158) 5177 .00028| 9 99972| O | 38
23 02414 29 | 41.4227) 5051 02415 29 | 41.4106| 5052 00029 1 99971| 1 | 37
24 .02443| 29 | 40.9296| 4930 02444| 29 | 40.9174] 4932 .00030| 1 99970 1 | 36
25 | 0.02472) 29 [40.4482| 4814 [0.02473| 29 | 40.4358] 4816 [100031] ! [ 099969 ! [ 35
26 .02501| 29 [39.9780| 4702 02502| 29 | 39.9655) 4704 00031 0 99969 O | 34
27 .02530( 29 5185| 4594 .02531| 29 5059| 4596 .00032| 1 99968 1 | 33
28 .02560| 30 | 39.0696| 4490 02560 29 | 39.0568) 4491 00033 1 99967| 1 | 32
29 .02589| 29 | 38.6307| 4389 02589 29 | 38.6177) 4390 00034/ 1 99966 1 | 31
30 | 0.02618 29 [382016| 4291 [T0.02619| 30 | 381885 4293 [ 100034 O [ 099966 O [ 30
31 .02647| 29 | 37.7818| 4197 02648 29 | 37.7686| 4198 00035 1 99965 1 | 29
32 .02676| 29 | 37.3713 4106 02677 29 | 37.3579) 4107 .00036| 1 99964 1 | 28
33 .02705| 29 | 36.9695 4017 02706 29 | 36.9560) 4019 .00037| 1 99963 1 | 27
34 .02734| 29 5763 3932 02735 29 5627 3933 .00037, 9 99963 O | 26
35 | 0.02763 29 [36.1914| 3849 [T0.02764] 29 | 36.1776| 3851 [1.00038| ! [099962] ! [25
36 02792 29 | 358145 3769 02793 29 | 35.8006| 3770 .00039| 1 99961| 1 | 24
37 02821 29 4454| 3691 02822 29 4313 3693 00040, 1 99960 1 | 23
38 .02850| 29 | 35,0838 3616 02851 29 | 35.0695 3617 .00041| 1 99959 1 [ 22
39 .02879| 29 | 34,7295 3543 02881| 30 | 347151 3544 .00041| 0 99959| 0 | 21
40 | 0.02908| 29 [343823 3472 [T0.02910| 29 | 34.3678] 3473 [ 1.00042| ! [099958] ! [20
41 .02938| 30 | 34,0420 3403 02939 29 | 34.0273) 3405 00043 1 99957| 1 | 19
42 .02967| 29 | 33.7083| 3336 02968 29 | 336935 3338 .00044| 1 99956/ 1 | 18
43 02996 29 3812 3272 .02997| 29 3662 3273 00045/ 1 99955 1 | 17
44 .03025| 29 | 33.0603 3209 03026| 29 | 33.0452| 3210 .00046| 1 99954| 1| 16
45 | 0.03054| 29 [32.7455| 3148 [0.03055 29 [ 32.7303| 3149 [To00047] ! [0.99953] ! [ 15
46 .03083| 29 4367| 3088 .03084| 29 4213 3090 .00048| 1 99952| 1 | 14
47 03112 29 | 321337 3031 03114| 30 | 32.1181| 3032 .00048| O 99952 O | 13
48 03141 29 | 31.8362 2974 03143 29 | 31.8205| 2976 .00049| 1 99951) 1| 12
49 .03170| 29 5442| 2920 03172 29 5284| 2921 00050, 1 999500 1 | 11
50 | 0.03199| 29 [31.2576| 2867 [0.03201 29 [ 31.2416| 2868 [1o00051] ! [0.99949] ! [10
51 .03228| 29 [30.9761| 2815 03230 29 | 30.9599| 2816 .00052| 1 99948 1 | 9
52 .03257| 29 6996 2765 .03259| 29 6833 2766 00053 1 99947 1| 8
53 .03286| 29 4280 2716 03288 29 4116 2717 00054/ 1 99946 1| 7
54 .03316| 30 | 30.1612| 2668 03317| 29 | 30.1446| 2670 .00055| 1 99945 1| 6
55 | 0.03345 29 [29.8990| 2622 [70.03346| 29 | 29.8823] 2623 [100056| ! [099944] ! [ 5
56 .03374| 29 6414| 2577 .03376| 30 6245|2578 00057 1 99943 1 | 4
57 .03403| 29 .3881| 2532 .03405| 29 3711| 2534 .00058| 1 99942 1| 3
58 .03432| 29 | 29.1392| 2490 03434 29 | 29.1220| 2491 00059, 1 99941 1| 2
59 03461 29 | 28.8944| 2448 03463 29 | 28.8771| 2449 00060, 1 99940 1| 1
60 | 0.03490 29 | 28.6537| 2407 | 0.03492| 29 | 28.6363] 2408 | 1.00061| ! | 099939 1 | o
t Diff. Diff. Diff. Diff. Diff. . Diff. 1
91°- cos v sec v cot v tan v csc v sin . 88°

1c



TABLE 2
Natural Trigonometric Functions

2°- < 177°

y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 1’ v v v v

0 | 0.03490 28.6537 0.03492 28.6363 1.00061 0.99939 60
1 03519 29 4170 2367 03521| 29 3994| 2369 00062 1 99938 1 | 59
2 03548 29 | 28.1842| 2328 03550| 29 | 281664/ 2330 00063 1 99937 1 | 58
3 03577 29 | 27.9551) 2290 03579| 29 | 27.9372) 2292 .00064| 1 99936| 1 | 57
4 .03606| 29 .7298| 2253 .03609| 30 7117 2255 .00065| 1 99935 1 | 56
5 | 0.03635 29 [275080 2217 |0.03638 29 [ 27.4899] 2219 ["100066| 1 [ 099934 ! [55
6 .03664| 29 2898| 2182 03667 29 2715 2184 .00067| 1 99933 1 | 54
7 .03693| 29 | 27.0750 2148 03696 29 | 27.0566| 2149 00068 1 99932 1| 53
8 .03723| 30 | 26.8636 2114 03725| 29 | 26.8450) 2116 00069, 1 99931 1 | 52
9 .03752| 29 .6555| 2081 .03754| 29 6367 2083 00070, 1 99930 1 | 51
10 | 0.03781] 29 [26.4505| 2049 ["0.03783| 29 [ 26.4316| 2051 [~Tooo72| 2 [ 0.99929] ! [0
11 .03810| 29 2487| 2018 03812 29 2206 2020 00073 1 99927| 2 | 49
12 .03839| 29 | 26.0499) 1988 03842 30 | 26.0307) 1989 00074 1 99926| 1 | 48
13 03868 29 | 258542 1958 03871 29 | 25.8348) 1959 00075/ 1 99925 1 | 47
14 .03897| 29 6613 1928 .03900| 29 6418| 1930 .00076| 1 99924 1 | 46
15 | 0.03926] 29 [25.4713| 1900 1503929 29 [ 254517] 1901 ["To0077] ! [099923] ! [ 45
16 .03955| 29 2841| 1872 .03958| 29 2644| 1873 00078 1 99922| 1 | 44
17 .03984| 29 | 250997 1845 03987| 29 | 25.0798| 1846 00079 1 99921| 1| 43
18 .04013| 29 | 24.9179) 1818 04016 29 | 24.8978| 1819 00081 2 99919) 2 | 42
19 .04042| 29 7387 1792 .04046| 30 7185 1793 00082 1 99918 1 | 41
20 | 0.04071 29 [245621] 1766 [0.04075| 29 | 245418 1768 [100083) ! [0.99917] ! [40
21 .04100| 29 3880 1741 .04104| 29 3675| 1742 .00084| 1 99916| 1 | 39
22 .04129 29 2164 1716 04133 29 1957 1718 00085/ 1 99915 1 | 38
23 04159 30 | 24.0471| 1692 04162 29 | 24.0263) 1694 .00087| 2 99913 2 | 37
24 04188 29 | 23.8802| 1669 04191 29 | 23.8593) 1670 .00088| 1 99912| 1 | 36
25 | 0.04217 29 [23.7156| 1646 | 0.04220| 29 [ 23.6945| 1647 [100089 ! [099911] ! [ 35
26 .04246| 29 5533| 1623 04250, 30 5321| 1625 .00090| 1 99910, 1 | 34
27 .04275| 29 .3932| 1601 04279 29 3718| 1603 .00091| 1 99909 1 | 33
28 .04304| 29 2352 1580 .04308| 29 2137 1581 .00093| 2 99907| 2 | 32
29 .04333| 29 | 23.0794| 1558 04337 29 | 23.0577) 1560 00094 1 99906| 1 | 31
30 | 0.04362) 29 [229256| 1538 | 0.04366| 29 [ 22.9088] 1539 [1.00095 ! [ 099905 ! [ 30
31 04391 29 7739 1617 04395 29 7519 1619 100097, 2 99904/ 1 | 29
32 04420 29 6241| 1497 .04424| 29 6020 1499 .00098| 1 99902 2 | 28
33 04449 29 4764| 1478 .04454| 30 4541| 1479 .00099| 1 99901 1 [ 27
34 .04478| 29 .3305| 1459 .04483| 29 .3081| 1460 00100, 1 99900 1 | 26
35 | 0.04507 29 [22.1865| 1440 | 7004512 29 [ 22.1640| 1441 [1.o00102| 2 [ 099898 2 [ 25
36 .04536| 29 | 22.0444| 1421 04541| 29 | 22.0217) 1423 00103 1 99897| 1 | 24
37 .04565| 29 | 21.9041| 1403 04570| 29 | 21.8813] 1405 00104/ 1 99896 1 | 23
38 .04594| 29 7656|1385 .04599| 29 7426| 1387 .00106| 2 99894 2 | 22
39 .04623| 29 .6288| 1368 .04628| 29 .6056| 1369 .00107| 1 99893 1 | 21
40 | 0.04653) 30 [274937| 1351 |"0o4658| 30 [ 21.4704] 1352 [~1o0108| ! [099892] ! [20
41 04682 29 3603 1334 .04687| 29 3369 1335 0o0110[ 2 99890 2 | 19
42 04711 29 2285 1318 04716 29 2049 1319 00111 1 99889 1 | 18
43 .04740| 29 | 21.0984| 1301 04745 29 | 21.0747) 1303 00113 2 99888 1 | 17
44 .04769| 29 | 20.9698 1286 04774| 29 | 20.9460| 1287 .00114| 1 99886] 2 | 16
45 | 0.04798| 29 [20.8428) 1270 [0.04803 29 [ 208188 1271 [1o0115] ! [0.99885 ! [ 15
46 .04827| 29 7174 1255 .04833| 30 6932 1256 00117| 2 99883 2 | 14
47 .04856| 29 5934| 1240 .04862| 29 5691 1241 oo118| 1 99882 1| 13
48 .04885| 29 4709 1225 .04891| 29 4465 1226 .00120] 2 99881 1 | 12
49 .04914| 29 3499 1210 04920 29 3253 1212 00121 1 99879 2 | 11
50 | 0.04943| 29 [20.2303| 1196 [ 004949 29 [ 202056 1198 [Too0122| ! [0.99878] ! [10
51 04972| 29 | 20.1121| 1182 04978| 29 | 20.0872) 1184 00124| 2 99876| 2 | 9
52 .05001| 29 | 19.9952| 1168 05007| 29 | 19.9702| 1170 00125/ 1 99875 1| 8
53 .05030| 29 8798 1155 .05037| 30 8546 1156 .00127| 2 99873 2 | 7
54 .05059| 29 7656 1142 05066 29 7403 1143 00128 1 90872 1| 6
55 | 0.05088 29 [19.6528 1128 | 005095 29 [ 19.6273] 1130 [1o0130, 2 [ 099870 2 | 5
56 05117| 29 5412 1116 05124| 29 5156| 1117 00131| 1 99869 1| 4
57 .05146| 29 4309| 1103 .05153| 29 4051| 1105 .00133| 2 99867 2 | 3
58 .05175| 29 3218 1091 05182 29 2959 1092 00134/ 1 99866 1 | 2
59 .05205 30 2140 1078 05212| 30 .1879| 1080 00136 2 99864 2 | 1
60 | 0.05234 29 | 19.1073| 1066 | 0.05241| 29 | 19.0811] 1068 | 100137 1 | 099863 1 | o
t cos Diff. Diff. Diff. Diff. Diff. Diff. 1t
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TABLE 2
Natural Trigonometric Functions

3°- < 176°

y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 v 1 v i v

0 | 0.05234 19.1073 0.05241 19.0811 1.00137 0.99863 ! 60
1 .05263| 29 | 19.0019| 1055 05270] 29 | 18.9755| 1056 00139 2 99861| 2 | 59
2 .05292| 29 [ 18,8975 1043 .05299| 29 8711| 1045 .00140| 1 99860 1 | 58
3 .05321| 29 7944| 1032 .05328| 29 7678| 1033 00142| 2 99858 2 | 57
4 .05350| 29 .6923| 1020 .05357| 29 6656 1022 00143 1 99857| 1 | 56
5 | 0.05379| 29 [185914 1009 [T005387| 30 | 185645| 1011 ["100145 2 [ 099855 2 [ 55
6 .05408| 29 4915 999 05416 29 4645 1000 .00147| 2 99854| 1 | 54
7 .05437| 29 3927/ 988 05445 29 3655/ 989 00148| 1 99852 2 | 53
8 .05466| 29 2950 977 05474| 29 2677|979 .00150| 2 99851 1 | 52
9 .05495| 29 1983 967 .05503| 29 1708 968 .00151| 1 99849 2 | 51
10 | 0.05524] 29 |18.1026| 957 0.05533| 30 | 180750 958 100153 2 [ 099847 2 [ 50
11 .05553| 29 | 18.0079) 947 05562| 29 | 17.9802) 948 00155 2 99846| 1 | 49
12 .05582| 29 | 17.9142 937 .05591| 29 8863 938 .00156| 1 99844 2 | 48
13 05611 29 8215 927 05620 29 7934 929 00158| 2 99842 2 | 47
14 .05640| 29 7208 918 .05649| 29 7015 919 .00159| 1 99841 1 | 46
15 [ 0.05669] 29 [17.6389] 908 [T0.05678| 29 | 17.6106] 910 100161 2 [099839] 2 [ 45
16 .05698| 29 5490 899 .05708| 30 5205/ 900 00163 2 99838 1 | 44
17 05727 29 4600| 890 05737 29 4314 891 00164/ 1 99836| 2 | 43
18 .05756| 29 3720| 881 05766 29 3432 882 .00166| 2 99834| 2 | 42
19 .05785| 29 2848 872 05795 29 2558 873 00168 2 99833 1 | 41
20 | 0.05814| 29 [17.1984] 863 [0.05824 29 [ 17.1693 865 100169] ! [099831] 2 [ 40
21 05844/ 30 1130| 855 .05854| 30 | 17.0837| 856 00171 2 99829 2 | 39
22 .05873| 29 | 17.0283 846 05883 29 | 16.9990| 848 .00173| 2 99827| 2 | 38
23 .05902| 29 | 16.9446 838 05912 29 9150 839 00175 2 99826| 1 | 37
24 .05931| 29 8616/ 830 .05941| 29 8319| 831 .00176| 1 99824/ 2 | 36
25 | 0.05960) 29 [16.7704 822 0.05970| 29 | 16.7496| 823 100178 2 [099822 2 [ 35
26 .05989| 29 6981 814 .05999| 29 6681 815 .00180| 2 99821 1 | 34
27 .06018| 29 6175 806 .06029| 30 5874| 807 .00182| 2 99819 2 | 33
28 .06047| 29 5377|798 06058 29 5075|199 00183 1 99817| 2 | 32
29 .06076| 29 4587|790 .06087| 29 4283 792 00185 2 99815 2 | 31
30 | 0.06105 29 [16.3804 783 0.06116| 29 | 16.3499| 784 1.00187| 2 [ 099813 2 [ 30
31 06134 29 3029|775 06145 29 2722 177 00189 2 99812 1 | 29
32 .06163| 29 2261 768 .06175| 30 1952 769 .00190| 1 99810, 2 | 28
33 .06192| 29 1500 761 .06204| 29 1190 762 .00192| 2 99808 2 | 27
34 .06221| 29 | 16.0746) 754 06233 29 | 16.0435) 755 .00194| 2 99806/ 2 | 26
35 | 0.06250 29 [15.9999 747 0.06262| 29 | 15.9687| 748 1.00196| 2 [ 099804 2 [ 25
36 06279 29 9260| 740 .06291| 29 8945 741 00198 2 99803 1 | 24
37 .06308| 29 8527| 733 .06321| 30 8211 734 00200 2 99801| 2 | 23
38 .06337| 29 7801 726 06350, 29 7483 728 .00201| 1 99799 2 | 22
39 .06366| 29 7081 720 .06379| 29 6762 721 .00203| 2 99797| 2 | 21
40 | 0.06395 29 [15.6368 /13 0.06408| 29 | 156048 714 1.00205| 2 [ 099795 2 [ 20
41 06424 29 5661 707 .06437| 29 5340 708 00207, 2 99793 2 | 19
42 .06453| 29 4961 700 .06467| 30 4638 702 00209 2 99792| 1| 18
43 06482 29 4267| 694 06496 29 3943 695 00211 2 99790| 2 | 17
44 .06511| 29 3579 688 .06525| 29 3254| 689 .00213| 2 99788 2 | 16
45 | 0.06540| 29 [152898) 682 [ 0.06554| 29 [ 15.2571] 683 1.00215| 2 [099786] 2 [ 15
46 .06569| 29 2222 676 .06584| 30 1893 677 .00216| 1 99784 2 | 14
47 .06598| 29 .1553| 670 06613 29 1222 671 00218 2 99782 2 | 13
48 .06627| 29 .0889| 664 06642| 29 | 15.0557) 665 00220 2 99780 2 | 12
49 .06656| 29 | 15.0231) 658 06671| 29 | 14.9898| 659 00222 2 99778 2 | 11
50 | 0.06685| 29 [14.9579| 652 [ 0.06700| 29 | 14.9244| 654 1.00224| 2 [0.99776 2 [ 10
51 .06714| 29 8932 647 06730, 30 8596 648 .00226| 2 99774 2 | 9
52 .06743| 29 8291| 641 .06759| 29 7954 642 .00228| 2 99772| 2 | 8
53 06773 30 7656|635 .06788| 29 7317|637 00230, 2 99770 2 | 7
54 .06802| 29 7026/ 630 .06817| 29 6685 631 .00232| 2 99768| 2 | 6
55 | 0.06831 29 [14.6401 625 0.06847| 30 | 146059 626 100234 2 [099766| 2 [ 5
56 .06860| 29 5782 619 .06876| 29 5438|621 .00236| 2 99764| 2 | 4
57 .06889| 29 5168 614 .06905| 29 4823 616 .00238| 2 99762| 2 | 3
58 .06918| 29 4559 609 .06934| 29 4212| 610 00240, 2 99760 2 | 2
59 .06947| 29 3955 604 06963 29 3607| 605 00242 2 99758 2 | 1
60 | 0.06976 29 | 14.3356| 599 0.06993| 30 | 14.3007| 600 1.00244| 2 | 099756 2 | 0
t cos Diff. Diff. Diff. Diff. Diff. Diff. 1t
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TABLE 2
Natural Tri

gonometric Functions

4°- < 175°

y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 1’ v v v v

0 | 0.06976 14.3356 0.06993 14.3007 1.00244 0.99756 60
1 .07005| 29 2762| 594 07022| 29 2411| 59 00246 2 99754/ 2 | 59
2 .07034| 29 2173 589 .07051| 29 1821 590 .00248| 2 99752 2 | 58
3 .07063| 29 1589| 584 .07080| 29 1235 586 00250, 2 99750, 2 | 57
4 .07092 29 .1010| 579 .07110| 30 0655/ 981 .00252| 2 99748| 2 | 56
5 | 0.07121| 29 [14.0435 575 0.07139| 29 [ 14.0079| 576 1.00254] 2 [0.99746] 2 [ 55
6 07150, 29 | 13.9865 570 07168 29 | 13.9507] 571 .00257| 3 99744 2 | 54
7 07179 29 9300| 565 07197| 29 8940 967 00259 2 99742| 2 | 53
8 .07208| 29 8739 561 .07227| 30 8378| 562 00261 2 99740, 2 | 52
9 .07237| 29 8183 556 .07256| 29 7821 558 00263 2 99738 2 | 51
10 | 0.07266 29 |13.7631] 552 0.07285| 29 [ 13.7267| 9553 1.00265| 2 [ 099736 2 [ 50
11 07295 29 7084 547 07314| 29 6719] 949 .00267| 2 99734 2 | 49
12 07324 29 6541 543 .07344| 30 6174 544 00269 2 99731| 3 | 48
13 07353 29 6002| 539 07373 29 5634 040 00271 2 99729| 2 | 47
14 .07382| 29 5468 534 .07402| 29 5098| 536 .00274| 3 99727 2 | 46
15 [ 0.07411| 29 [13.4937| 530 | 0.07431 29 | 13.4566| 532 1.00276| 2 [099725 2 [ 45
16 .07440| 29 4411| 526 .07461| 30 4039 928 00278 2 99723 2 | 44
17 07469 29 3889 522 07490 29 3515 923 .00280| 2 99721| 2 | 43
18 07498 29 3371/ 518 07519 29 2996/ 519 00282 2 99719| 2 | 42
19 .07527| 29 2857| 514 07548| 29 2480 515 00284 2 99716 3 | 41
20 | 0.07556| 29 [132347 510 [ 007578 30 [ 131969 511 1.00287| 3 [0.99714] 2 [ 40
21 .07585| 29 1841 506 .07607| 29 1461 508 00289 2 99712 2 | 39
22 07614 29 .1339| 502 07636 29 0958 504 .00291| 2 99710/ 2 | 38
23 07643 29 0840 498 07665| 29 | 13.0458) 500 00293 2 99708| 2 | 37
24 .07672| 29 | 13.0346] 495 07695 30 | 12.9962| 496 .00296| 3 99705/ 3 | 36
25 | 0.07701| 29 [12.9855 491 0.07724| 29 [12.9469| 492 1.00298) 2 [0.99703| 2 [ 35
26 .07730| 29 9368| 487 07753| 29 8981| 489 .00300| 2 99701 2 | 34
27 .07759| 29 8884| 484 07782| 29 8496| 485 .00302| 2 99699 2 | 33
28 .07788| 29 8404 480 .07812| 30 8014 481 .00305| 3 99696| 3 | 32
29 .07817| 29 7928 476 .07841| 29 7536 478 .00307| 2 99694| 2 | 31
30 | 0.07846| 29 [12.7455 473 0.07870| 29 [ 127062| 474 1.00309| 2 [ 099692 2 [ 30
31 07875 29 6986 469 .07899| 29 6591 471 00312 3 99689| 3 | 29
32 .07904| 29 6520 466 07929 30 6124| 467 .00314| 2 99687 2 | 28
33 .07933| 29 6057| 462 .07958| 29 5660| 464 .00316| 2 99685 2 | 27
34 07962 29 5598 459 .07987| 29 5199 461 .00318| 2 99683 2 | 26
35 | 0.07991| 29 [125142 456 0.08017| 30 [124742| 457 1.00821] 3 [ 099680 3 [ 25
36 .08020| 29 4690 452 .08046| 29 4288 454 00323 2 99678| 2 | 24
37 .08049| 29 4241 449 08075 29 3838 451 00326/ 3 99676| 2 | 23
38 .08078| 29 3795|446 .08104| 29 3390|447 .00328| 2 99673 3 | 22
39 .08107| 29 .3352| 443 .08134| 30 2946| 444 .00330| 2 99671 2 | 21
40 | 0.08136| 29 [122913 440 0.08163| 29 [ 122505 441 1.00333| 3 [0.99668 3 [ 20
41 08165 29 2476 436 08192 29 2067 438 00335 2 99666/ 2 | 19
42 08194 29 2043 433 .08221| 29 1632 435 .00337| 2 99664| 2 | 18
43 08223 29 1612| 430 .08251| 30 1201 432 00340, 3 99661| 3 | 17
44 .08252| 29 1185 427 08280, 29 0772 429 .00342| 2 99659 2 | 16
45 | 0.08281] 29 [12.0761] 424 [ 0.08309] 29 [ 12.0346| 426 1.00345| 3 [099657 2 [ 15
46 .08310| 29 | 12.0340 421 08339 30 | 11.9923 423 .00347| 2 99654| 3 | 14
47 .08339) 29 | 11.9921) 418 08368 29 9504 420 00350, 3 99652 2 | 13
48 .08368| 29 9506 415 .08397| 29 9087 417 00352 2 99649| 3 | 12
49 .08397| 29 9093 413 .08427| 30 8673 414 00354 2 99647 2 | 11
50 | 0.08426| 29 [118684] 410 [ 008456 29 [ 118262 411 1.00357] 3 [0.99644] 3 [ 10
51 .08455| 29 8277|407 .08485| 29 7853|408 .00359| 2 99642 2 | 9
52 .08484| 29 7873 404 .08514| 29 7448 406 .00362| 3 99639 3 | 8
53 08513 29 7471|401 .08544| 30 7045 403 00364 2 99637| 2 | 7
54 08542 29 7073|399 08573 29 6645/ 400 .00367| 3 99635 2 | 6
55 | 0.08571 29 [1ie677 396 0.08602| 29 [ 116248 397 100369 2 [099632 3 [ 5
56 .08600| 29 6284 393 .08632| 30 5853 395 .00372| 3 99630 2 | 4
57 .08629| 29 5893 391 .08661| 29 5461|392 .00374| 2 99627 3 | 3
58 .08658| 29 5505 388 .08690| 29 5072| 389 .00377| 3 99625 2 | 2
59 .08687| 29 5120] 385 .08720| 30 4685 387 00379 2 99622 3 | 1
60 | 0.08716 29 | 114737 383 0.08749| 29 | 11.4301| 384 1.00382| 3 | 0.99619] 3 | o
t cos Diff. Diff. Diff. Diff. Diff. Diff. 1t
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TABLE 2
Natural Trigonometric Functions

5° «~ 174°

y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 v 1 v i v

0 | o.08716 11.4737 0.08749 11.4301 1.00382 0.99619 60
1 .08745| 29 4357|380 .08778| 29 3919 382 00385/ 3 99617| 2 | 59
2 .08774| 29 3979 378 .08807| 29 3540 379 .00387| 2 99614 3 | 58
3 .08803| 29 .3604| 375 .08837| 30 3163 377 .00390| 3 99612| 2 | 57
4 .08831| 28 .3231| 373 .08866| 29 2789 374 .00392| 2 99609| 3 | 56
5 | 0.08860| 29 [11.2861 370 0.08895| 29 | 112417| 372 1.00395| 3 [0.99607 2 [ 55
6 .08889| 29 2493 368 08925 30 2048 369 .00397| 2 99604/ 3 | 54
7 .08918| 29 2128 365 .08954| 29 1681 367 00400, 3 99602| 2 | 53
8 .08947| 29 1765 363 .08983| 29 1316 365 .00403| 3 99599 3 | 52
9 .08976| 29 .1404| 361 .09013| 30 .0954| 362 .00405| 2 9959| 3 | 51
10 | 0.09005 29 |11.1045| 358 0.09042| 29 | 11.0594| 360 1.00408| 3 [ 099594 2 [ 50
11 .09034| 29 0689 356 09071 29 | 11.0237) 358 00411| 3 99591| 3 | 49
12 .09063| 29 | 11.0336 354 09101 30 | 10.9882 355 00413 2 99588 3 | 48
13 .09092| 29 | 10.9984) 352 09130 29 9529 353 00416/ 3 99586| 2 | 47
14 09121 29 9635 349 09159, 29 9178 351 .00419| 3 99583 3 | 46
15 [ 0.09150] 29 [70.9288 347 [70.09189] 30 | 10.8829] 349 1.00421| 2 [099580] 3 [ 45
16 09179 29 8943 345 .09218| 29 8483 346 00424/ 3 99578 2 | 44
17 .09208| 29 8600 343 .09247| 29 8139 344 .00427| 3 99575 3 | 43
18 .09237| 29 8260 341 .09277| 30 797|342 00429 2 99572| 3 | 42
19 .09266| 29 7921/ 338 .09306| 29 7457|340 00432 3 99570 2 | 41
20 | 0.09295| 29 [10.7585| 336 [ 0.09335 29 [ 10.7119| 338 1.00435| 3 [0.99567 3 [ 40
21 109324/ 29 7251|334 .09365| 30 6783 336 .00438| 3 99564 3 | 39
22 .09353| 29 6919 332 .09394| 29 6450, 334 00440, 2 99562| 2 | 38
23 .09382| 29 6589 330 .09423| 29 6118 332 00443 3 99559| 3 | 37
24 09411 29 6261| 328 .09453| 30 5789 329 .00446| 3 99556/ 3 | 36
25 | 0.09440| 29 [105935 326 0.09482| 29 | 105462| 327 1.00449| 3 [ 099553 3 [ 35
26 .09469| 29 5611 324 .09511| 29 5136 325 00451| 2 99551 2 | 34
27 .09498| 29 5289 322 .09541| 30 4813 323 .00454| 3 99548 3 | 33
28 .09527| 29 4969 320 09570 29 4491 321 .00457| 3 99545) 3 | 32
29 .09556| 29 4650| 318 .09600| 30 4172| 320 .00460, 3 99542| 3 | 31
30 | 0.09585 29 [10.4334 316 0.09629| 29 | 10.3854| 318 1.00463) 3 [ 099540, 2 [ 30
31 09614 29 4020 314 09658 29 3538 316 00465 2 99537| 3 | 29
32 .09642| 28 3708 312 .09688| 30 3204| 314 .00468| 3 99534 3 | 28
33 .09671| 29 3397/ 310 .09717| 29 2913 312 .00471| 3 99531 3 | 27
34 .09700| 29 .3089| 309 .09746| 29 2602| 310 .00474| 3 99528 3 | 26
35 | 0.09729) 29 [T0.2782 307 0.09776| 30 | 10.2204| 308 1.00477] 3 [ 099526 2 [ 25
36 09758 29 2477 305 .09805| 29 1988 306 00480, 3 99523 3 | 24
37 .09787| 29 2174/ 303 .09834| 29 1683 305 00482 2 99520 3 | 23
38 .09816| 29 1873 301 .09864| 30 1381 303 .00485| 3 99517| 3 | 22
39 .09845| 29 1573 300 .09893| 29 1080 301 .00488| 3 99514| 3 | 21
40 | 0.09874| 29 [10.1275] 298 0.09923| 30 |"10.0780| 299 1.00491| 3 [099511 3 [ 20
41 .09903| 29 0979| 296 09952 29 0483 297 00494 3 99508 3 | 19
42 .09932 29 0685 294 09981 29 | 10.0187 296 .00497| 3 99506/ 2 | 18
43 09961 29 0392 293 10011| 30 | 9.98931| 2940 00500 3 99503 3 | 17
44 .09990| 29 | 10.0101 291 .10040| 29 | 96007, 2923 .00503| 3 99500, 3 | 16
45 | 0.10019| 29 [9.98123] 2891 [0.10069] 29 [ 9.93101| 2907 [~1.00506] 3 [0.99497] 3 [ 15
46 .10048| 29 | 95248 2876 .10099| 30 90211 2890 00509, 3 99494 3 | 14
47 .10077| 29 | .92389| 2859 .10128| 29 87338 2873 00512 3 99491| 3 | 13
48 .10106| 29 | 89547 2841 .10158| 30 84482| 2857 00515/ 3 99488) 3 | 12
49 10135) 29 | 86722 2826 .10187| 29 81641 2840 .00518| 3 99485 3 | 11
50 | 0.10164| 29 [9.83912| 2810 [07i0216 29 [ 9.78817| 2824 [To0s21] 3 [0.99482] 3 [ 10
51 10192 28 | 81119 2793 10246| 30 | 7e009| 2809 .00524| 3 99479 3 | 9
52 .10221| 29 | .78341| 2778 110275 29 73217 2792 .00527| 3 99476| 3 | 8
53 10250 29 | .75579| 2761 .10305| 30 70441 2777 00530, 3 99473 3 | 7
54 10279 29 | .72833| 2747 .10334| 29 67680 2760 .00533| 3 99470 3 | 6
55 | 0.10308| 29 [9.70103| 2730 [70.10363| 29 | 9.64935| 2746 [ 1.00536| 3 [ 0.99467| 3 | 5
56 10337 29 | 67387 2716 10393| 30 | 62205 2730 .00539| 3 99464 3 | 4
57 .10366| 29 | 64687 2700 10422| 29 | 59490| 2714 .00542| 3 99461| 3 | 3
58 .10395) 29 | 62002 2684 .10452| 30 56791 2700 00545 3 99458 3 | 2
59 10424| 29 | 59332 2670 .10481| 29 54106 2684 00548 3 99455 3 | 1
60 | 0.10453 29 | 956677| 2656 | 0.10510] 29 | 9.51436| 2670 | 1.00551| 3 | 0.99452] 3 | o
t cos Diff. Diff. Diff. Diff. Diff. Diff. 1t
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TABLE 2
Natural Trigonometric Functions
6°- < 173°
y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 1’ v v v v
0 | 0.10453 9.56677 0.10510 9.51436 1.00551 0.99452 60
1 10482| 29 | 54037 2640 .10540| 30 48781| 2654 00554 3 99449| 3 | 59
2 10511 29 | 51411) 2626 10569 29 | 46141| 2640 .00557| 3 99446 3 | 58
3 .10540| 29 | .48800| 2611 10599| 30 | 43515 2626 .00560| 3 99443 3 | 57
4 10569 29 | 46203 2597 .10628| 29 40904 2611 .00563| 3 99440/ 3 | 56
5 | 0.10597| 28 [9.43620 2582 | 0.10657| 29 [ 9.38307| 2598 [ 1.00566 3 [ 0.99437| 3 [ 55
6 10626| 29 | 41052 2569 .10687| 30 35724| 2583 00569 3 99434/ 3 | 54
7 10655) 29 | 38497 2554 .10716| 29 33155 2570 00573| 4 99431| 3 | 53
8 .10684| 29 | 35957 2540 10746| 30 | 30599| 2556 .00576| 3 99428 3 | 52
9 .10713| 29 | .33430| 2527 10775 29 | 28058 20641 .00579| 3 99424 4 | 51
10 | o0.10742| 29 [9.30917| 2513 |"0.10805 30 [ 925530 2528 [~Too582] 3 [ 0.99421] 3 [ B0
11 10771) 29 | 28417 2500 .10834| 29 23016| 2514 00585 3 99418/ 3 | 49
12 .10800| 29 | .25931| 2487 .10863| 29 20516/ 2500 00588 3 99415 3 | 48
13 10829| 29 | 23459| 2472 .10893| 30 .18028| 2488 00592 4 99412| 3 | 47
14 .10858| 29 | 20999, 2460 10922| 29 | 15554 2474 .00595| 3 99409 3 | 46
15 | 0.10887| 29 [9.18553| 2447 |70.10952| 30 [ 9.13093| 2460 ["T00598 3 [ 0.99406] 3 [ 45
16 .10916| 29 | 16120 2433 .10981| 29 10646 2448 .00601| 3 99402| 4 | 44
17 .10945) 29 | 13699 2420 .11011| 30 08211 2434 00604 3 99399 3 | 43
18 .10973| 28 | 11292 2408 .11040| 29 05789 2422 .00608| 4 99396) 3 | 42
19 11002) 29 | .08s97| 2394 .11070| 30 03379 2410 00611 3 99393 3 | 41
20 | 0.11031] 29 [9.06515| 2382 [0.11099] 29 [ 9.00983| 2397 [To00614] 3 [0.99390| 3 [ 40
21 11060| 29 | .04146| 2370 11128| 29 | 898598 2384 00617 3 99386 4 | 39
22 .11089| 29 | 9.01788| 2358 .11158| 30 96227 2371 00621 4 99383 3 | 38
23 11118 29 | 8.99444| 2344 11187| 29 93867 2360 00624 3 99380| 3 | 37
24 11147) 29 | 97111| 2332 .11217| 30 91520 2348 .00627| 3 99377| 3 | 36
95 | 0.11176| 29 [894791| 2320 | 011246 29 [ 889185 2336 [ 100630 3 [ 099374 3 [ 35
26 11205) 29 | 92482 2309 11276| 30 | 8ese2| 2322 .00634| 4 99370, 4 | 34
27 11234) 29 | 90186| 2297 11305| 29 | 84551 2311 00637 3 99367| 3 | 33
28 11263) 29 | 87901| 2284 11335 30 82252 2300 .00640| 3 99364| 3 | 32
29 11291 28 | .8se28| 2272 .11364| 29 79964| 2288 00644 4 99360 4 | 31
30 | 0.11320) 29 [883367| 2261 | 0.11394| 30 [ 877689] 2276 [ 1.00647 3 [ 0.99357| 3 [ 30
31 11349) 29 | 81118 2250 11423| 29 75425 2264 .00650| 3 99354/ 3 | 29
32 11378| 29 | 788g0| 2239 11452| 29 | 73172) 2252 .00654| 4 99351 3 | 28
33 11407| 29 | 7e653| 2227 11482| 30 | 70931 2241 00657 3 99347 4 | 27
34 .11436) 29 | .74438) 2216 11511| 29 68701 2230 .00660| 3 99344| 3 | 26
35 | 0.11465 29 [872234| 2204 | 7011541 30 [ s66482] 2219 [ 100664 4 [099341] 3 [ 25
36 11494 29 | 70041| 2192 11570 29 64275 2208 .00667| 3 99337| 4 | 24
37 11523) 29 | e7859| 2181 .11600| 30 62078 2197 00671 4 99334| 3 | 23
38 11552| 29 | 65688 2170 11629| 29 | 59893 2186 .00674| 3 99331 3 | 22
39 .11580| 28 | 63528 2160 11659| 30 | 57718) 2174 00677 3 99327 4 | 21
40 | 0.11609) 29 [861379| 2150 |70.11688| 29 | 855555| 2163 [~1o00681 4 [ 099324 3 [ 20
41 11638) 29 | 59241) 2139 11718| 30 53402 2152 00684 3 99320 4 | 19
42 11667) 29 | s7113) 2128 11747| 29 51259 2142 .00688| 4 99317| 3 | 18
43 11696| 29 | 54996 2118 11777| 30 49128 2131 00691 3 99314| 3 | 17
44 11725) 29 | 52889| 2107 11806| 29 | 47007| 2121 .00695| 4 99310, 4 | 16
45 | 0.11754| 29 [850793] 2097 [0.11836 30 [ 844896 2110 [100698) 3 [0.99307] 3 [ 15
46 11783| 29 | 48707 2086 11865 29 42795 2100 .00701| 3 99303 4 | 14
47 11812) 29 | 46632 2076 .11895| 30 40705 2090 00705 4 99300 3 | 13
48 11840 28 | 44566 2066 .11924| 29 38625/ 2080 .00708| 3 99297| 3 | 12
49 11869) 29 | 42511| 2056 .11954| 30 36555 2070 00712| 4 99203 4 | 11
50 | 0.11898| 29 [840466| 2046 [ 011983 29 [ 834496 2060 [700715 3 [0.99290| 3 [ 10
51 11927| 29 | 38431 2036 12013| 30 | 32446 2050 00719| 4 99286 4 | 9
52 11956| 29 | 36405 2026 .12042| 29 .30406| 2040 .00722| 3 99283 3 | 8
53 11985| 29 | 34390 2016 .12072| 30 28376 2030 00726| 4 99279 4 | 7
54 12014 29 | .32384| 2006 .12101| 29 26355/ 2020 .00730| 4 99276| 3 | 6
55 | 0.12043| 29 [830388| 1997 | 0.12131] 30 [ 824345 2010 [~1o0733 3 [099272] 4 [ 5
56 12071 28 | 28402 1987 12160| 29 | 22344 2001 00737 4 99269 3 | 4
57 12100) 29 | 26425 1977 12190| 30 | 20352 1991 .00740| 3 99265 4 | 3
58 12129) 29 | 24457 1968 12219 29 .18370| 1981 00744 4 99262 3 | 2
59 12158) 29 | 22500 1958 .12249| 30 .16398| 1972 00747 3 99258 4 | 1
60 | 0.12187 29 | 820551 1949 | 0.12278) 29 | s8.14435| 1963 | 100751 4 | 099255 3 | o
t Diff. Diff. Diff. Diff. Diff. Diff. 1t
96°> | 1 v v v v r. 83°

cot

tan

sin

TABLE 2
Natural Trigonometric Functions

7°- < 172°

y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 v 1 v i v

0 | o.12187 8.20551 0.12278 8.14435 1.00751 0.99255 60
1 12216) 29 | 18612 1940 .12308| 30 12481 1953 00755 4 99251| 4 | 59
2 12245) 29 | 16681 1930 12338| 30 | .10536| 1944 .00758| 3 99248 3 | 58
3 12274| 29 | 14760 1920 12367 29 | .0se00| 1936 00762| 4 99244 4 | 57
4 .12302| 28 | .12849| 1911 .12397| 30 .06674| 1927 .00765/ 3 99240/ 4 | 56
5 | 0.12331| 29 [810946| 1902 [T0712426| 29 | 804756| 1918 [ 100769 4 [ 099237| 3 [ 55
6 .12360| 29 | 09052 1893 .12456| 30 02848 1909 00773| 4 99233 4 | 54
7 12389| 29 | o7167| 1886 12485 29 | 8.00948) 1900 .00776| 3 99230 3 | 53
8 12418) 29 | 05201| 1877 12515| 30 | 7.99058) 1890 .00780| 4 99226 4 | 52
9 12447| 29 | 03423 1868 12544 29 | 97176| 1882 00784 4 99222 4 | 51
10 | 0.12476] 29 [ 801565 1859 [0.12574| 30 | 79s302| 1873 [Too0787] 3 [ 0.99219] 3 [ B0
11 12504 28 | 7.99714| 1850 .12603| 29 93438 1864 00791 4 99215 4 | 49
12 12533| 29 | g7s73| 1841 .12633| 30 91582 1857 00795 4 99211| 4 | 48
13 12562) 29 | 96040| 1832 12662 29 89734 1848 00799 4 99208| 3 | 47
14 12591| 29 | 94216| 1824 12692| 30 |  g7895| 1840 .00802| 3 99204| 4 | 46
15 | 0.12620] 29 [7.92399) 1817 [012722| 30 | 7.86064] 1830 [~T00806| 4 [ 0.99200] 4 [ 45
16 12649) 29 | 90592 1808 12751| 29 84242 1822 00810/ 4 99197| 3 | 44
17 12678) 29 | 8s792| 1800 .12781| 30 82428 1814 00813 3 99193 4 | 43
18 .12706| 28 | .87001| 1791 12810 29 80622 1806 .00817| 4 99189 4 | 42
19 12735) 29 | 85218) 1782 .12840| 30 78825 1798 00821 4 99186) 3 | 41
20 | 0.12764| 29 [783443] 1774 [0.12869] 29 [ 7.77035| 1790 [T00825| 4 [0.99182] 4 [40
21 12793| 29 | 81677| 1767 12899| 30 | .75254) 1781 .00828| 3 99178 4 | 39
22 12822) 29 | 79918 1759 .12929| 30 73480 1773 00832 4 99175| 3 | 38
23 12851) 29 | 78167 1750 .12958| 29 71715| 1766 00836 4 99171| 4 | 37
24 .12880| 29 | .76424| 1742 .12988| 30 69957 1758 00840, 4 99167| 4 | 36
25 | 0.12908| 28 [7.74689 1736 [0.13017| 29 | 7.68208] 1750 [1.00844| 4 [ 099163 4 [ 35
26 12937 29 | 72962 1728 13047| 30 | e6466| 1741 .00848| 4 99160, 3 | 34
27 12966| 29 | 71242 1720 13076| 29 | 64732 1734 .00851| 3 99156 4 | 33
28 .12995) 29 | 69530 1711 .13106| 30 63005 1727 00855 4 99152| 4 | 32
29 .13024| 29 | .67826| 1704 .13136| 30 61287| 1719 00859, 4 99148) 4 | 31
30 | 0.13053| 29 [7e6130| 1697 [T0.13165| 29 | 759575 1711 ["1.00863| 4 [ 0.99144] 4 [ 30
31 13081 28 | .64441| 1690 .13195| 30 57872 1703 00867 4 99141| 3 | 29
32 13110) 29 | e2759| 1681 13224| 29 | 56176) 1697 00871 4 99137| 4 | 28
33 13139| 29 | 61085 1674 13254| 30 | 54487 1689 .00875| 4 99133 4 | 27
34 .13168) 29 | .59418) 1667 .13284| 30 52806 1681 .00878| 3 99129| 4 | 26
35 | 0.13197 29 [757759| 1660 [0713313| 29 | 751132] 1673 [1.00882| 4 [ 099125 4 [ 25
36 .13226| 29 | 56107| 1652 .13343| 30 49465 1667 .00886| 4 99122| 3 | 24
37 13254 28 | 54462 1644 .13372| 29 47806 1660 00890, 4 99118) 4 | 23
38 .13283| 29 | 52825 1638 13402 30 | 46154 1652 00894 4 99114| 4 | 22
39 13312) 29 | 51194/ 1630 13432 30 | 44509| 1646 00898 4 99110, 4 | 21
40 | 0.13341) 29 [749571| 1623 [T0713461] 29 | 742871 1638 ["100902| 4 [ 099106 4 [ 20
41 .13370| 29 | 47955 1617 .13491| 30 41240 1630 .00906| 4 99102| 4 | 19
42 .13399| 29 | 46346 1610 .13521| 30 .39616| 1623 00910, 4 99098| 4 | 18
43 13427| 28 | 44743) 1602 13550 29 37999 1617 00914 4 99094| 4 | 17
44 13456) 29 | 43148) 1596 .13580| 30 | .36389| 1610 .00918| 4 99091 3 | 16
45 | 0.13485 29 [741560| 1589 [0.13609] 29 [ 7.34786| 1603 [To0922| 4 [0.99087] 4 [ 15
46 13514 29 | 39978| 1581 .13639| 30 .33190| 1597 .00926| 4 99083 4 | 14
47 13543| 29 | 38403 1574 .13669| 30 .31600| 1590 00930, 4 99079| 4 | 13
48 13572) 29 | 36835 1569 .13698| 29 30018 1582 .00934| 4 99075 4 | 12
49 .13600| 28 | 35274/ 1561 .13728| 30 28442 1576 .00938| 4 99071 4 | 11
50 | 0.13629| 29 [7.33719| 1554 [0.13758 30 [ 726873 1570 [T00942| 4 [0.99067] 4 [ 10
51 .13658| 29 | 32171) 1549 13787 29 | .25310| 1962 .00946| 4 99063 4 | 9
52 .13687| 29 | 30630 1541 .13817| 30 23754| 1857 00950, 4 99059 4 | 8
53 13716) 29 | 29095 1534 .13846| 29 22204 1550 00954/ 4 99055 4 | 7
54 13744 28 | 27566| 1529 .13876| 30 20661| 1543 .00958| 4 99051 4 | 6
55 | 0.13773| 29 [726044| 1521 [013906| 30 [ 719125 1537 [1.00962| 4 [099047] 4 [ 5
56 .13802| 29 | 24529 1516 13935 29 | 17594/ 1530 .00966| 4 99043 4 | 4
57 13831 29 [ 23019 1510 13965| 30 | 16071 1523 .00970| 4 99039 4 | 3
58 .13860| 29 | .21517| 1502 .13995| 30 14553 1518 00975/ 5 99035 4 | 2
59 .13889| 29 | 20020 1497 .14024| 29 13042 1511 00979 4 99031 4| 1
60 | 013917 28 | 7.18530| 1490 | 0.14054| 30 | 7.11537| 1504 | 100983 4 | 0.99027] 4 | o
t cos Diff. Diff. Diff. Diff. Diff. Diff. 1t

o , ’ ’ ’ ’ ’ o
97 i 1 sec 1 cot 1 tan 1 csC 1 sin Ve 82
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TABLE 2
Natural Tri

gonometric Functions

8°- < 171°

y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 1’ v v v v

0 | o0.13917 7.18530 0.14054 7.11537 1.00983 0.99027 60
1 13946| 29 | 17046| 1484 .14084| 30 110038 1499 .00987| 4 99023 4 | 59
2 13975| 29 | 15568) 1478 14113| 29 | o08s46| 1492 .00991| 4 99019 4 | 58
3 14004| 29 | 14096| 1471 14143| 30 | o7059| 1487 .00995| 4 99015 4 | 57
4 .14033| 29 | .12630| 1466 .14173| 30 05579 1480 .00999| 4 99011| 4 | 56
5 | o.14061| 28 [7i1171| 1460 |7014202| 29 [ 7.04105| 1474 [ 101004 5 [ 099006 5 [ 55
6 .14090| 29 | o9717| 1453 .14232| 30 02637 1469 01008| 4 99002| 4 | 54
7 14119) 29 | 08269 1448 14262| 30 | 7.01174] 1462 01012| 4 98998 4 | 53
8 14148) 29 | oes28| 1441 14291| 29 | 6.99718) 1457 01016| 4 98994 4 | 52
9 14177) 29 | 05392 1436 14321| 30 | o9gges| 1450 .01020| 4 98990 4 | 51
10 | 0.14205 28 [7.03962| 1430 7014351 30 [ 696823 1444 [~Tot024] 4 [ 0.98986] 4 [ 50
11 .14234| 29 | 02538| 1423 .14381| 30 95385 1439 01029) 5 98982 4 | 49
12 .14263| 29 | 7.01120 1419 14410 29 93952 1432 .01033| 4 98978 4 | 48
13 14292 29 | 6.99708| 1412 .14440| 30 92525 1428 .01037| 4 98973 5 | 47
14 .14320) 28 | .98301| 1407 14470 30 | 91104 1421 01041| 4 98969 4 | 46
15 | 0.14349] 29 [6.96900 1400 70714499 29 [ 689688 1416 [~T01046| 5 [ 0.98965| 4 [ 45
16 .14378| 29 | 95505 1396 .14529| 30 88278 1410 01050, 4 98961 4 | 44
17 14407| 29 | 94115 1390 .14559| 30 86874| 1404 01054/ 4 98957| 4 | 43
18 14436) 29 | 92731) 1384 .14588| 29 85475 1399 .01059| 5 98953 4 | 42
19 14464 28 | 91352 1379 .14618| 30 84082 1393 .01063] 4 98948 5 | 41
20 | 0.14493| 29 [689979| 1372 [ 014648 30 [ 6.82694| 1388 [To1067 4 [0.98944] 4 [40
21 14522| 29 | 8se12| 1368 14678 30 | s1312| 1382 01071 4 98940 4 | 39
22 .14551| 29 | 87250 1362 .14707| 29 79936 1377 01076/ 5 98936| 4 | 38
23 .14580| 29 | .85893| 1357 .14737| 30 78564| 1371 01080 4 98931| 5 | 37
24 .14608| 28 | 84542 1351 .14767| 30 77199 1366 .01084| 4 98927| 4 | 36
95 | 0.14637 29 [6.83196| 1346 | 0.14796| 29 [ 6.75838] 1360 [101089 5 [ 098923 4 [ 35
26 .14666| 29 | 81856| 1340 14826| 30 | 74483 1356 .01093| 4 98919 4 | 34
27 14695 29 | gos21| 1336 14856| 30 | 73133 1350 01097 4 98914 5 | 33
28 .14723| 28 | .79191| 1330 .14886| 30 71789 1344 01102| 5 98910 4 | 32
29 .14752) 29 | 77866| 1324 .14915| 29 70450| 1340 01106| 4 98906| 4 | 31
30 | 0.14781) 29 [6.76547| 1320 |70.14945| 30 [“669116| 1334 [Toi1ii| 5 [ 098902 4 [ 30
31 14810) 29 | 75233 1314 .14975| 30 67787 1329 01115 4 98897| 5 | 29
32 .14838| 28 | 73994/ 1310 15005| 30 | 66463 1323 o1119| 4 98893 4 | 28
33 .14867| 29 | 72620 1303 15034 29 | 65144 1319 01124| 5 98889 4 | 27
34 .14896| 29 | .71321| 1299 .15064| 30 63831 1313 01128/ 4 98884 ° | 26
35 | 0.14925 29 [6.70027| 1293 | 0.15094] 30 [“6.62523] 1309 [101133| 5 [ 098880 4 [ 25
36 .14954| 29 | 68738 1289 .15124| 30 61219| 1303 01137) 4 98876| 4 | 24
37 14982 28 | 67454| 1283 15153| 29 59921 1299 01142| 5 08871| 5 | 23
38 15011| 29 | e6176| 1279 15183| 30 | 58627) 1293 01146| 4 98867| 4 | 22
39 .15040| 29 | 4902 1273 15213| 30 | 57339] 1289 01151| 5 98863 4 | 21
40 | 0.15069) 29 [6.63633| 1269 | 0.15243| 30 [ 656055 1283 [1o01155 4 [ 098858 5 [ 20
41 .15097| 28 | 62369 1264 15272| 29 54777| 1279 01160 5 98854| 4 | 19
42 15126) 29 | 61110 1260 .15302| 30 53503 1273 o1164| 4 98849| 5 | 18
43 15155| 29 | 59855 1254 .15332| 30 52234 1269 01169| 5 08845 4 | 17
44 .15184| 29 | 58606 1250 15362| 30 | s0970| 1264 01173| 4 98841 4 | 16
45 | 0.15212| 28 [657361] 1244 [0.15391] 29 [ 649710 1260 [~To1i78) © [0.98836] 5 [ 15
46 15241| 29 | 56121 1240 .15421| 30 48456 1254 o1182| 4 98832 4 | 14
47 15270| 29 | 54886 1236 .15451| 30 47206 1250 01187) 5 98827| 5 | 13
48 15299| 29 | 53655 1230 .15481| 30 45961 1246 o1191| 4 98823 4 | 12
49 15327| 28 | 52429| 1226 .15511| 30 44720 1240 01196| 5 98818 5 | 11
50 | 0.15356| 29 [651208| 1221 [015540| 29 [ 643484 1236 [Toizo0| 4 [0.98814] 4 [ 10
51 .15385| 29 [ 49991| 1217 15570| 30 | 49953 1231 01205 5 98809 5 | 9
52 15414 29 | 48779| 1212 .15600| 30 41026| 1227 01209 4 98805 4 | 8
53 15442 28 | 47572 1208 .15630| 30 39804| 1222 01214/ 5 98800 ° | 7
54 15471) 29 | 46369 1202 .15660| 30 38587 1218 01219) 5 98796 4 | 6
55 | 0.15500 29 [6.45171| 1199 [ 0.15689 29 [ 6.37374] 1213 [101223 4 [098791] 5 [ 5
56 15529| 29 [ 43977 1193 15719| 30 | 36165/ 1209 01228| 5 98787 4| 4
57 .15557| 28 | 42787 1190 15749| 30 | 34961 1204 01233 5 98782 5 | 3
58 .15586| 29 | 41602 1186 .15779| 30 33761 1200 01237| 4 98778 4 | 2
59 15615) 29 | 40422 1180 .15809| 30 .32566| 1196 01242| 5 98773 5 | 1
60 | 0.15643 28 | 6.39245| 1177 | 0.15838| 29 | 6.31375| 1190 | 101247 5 | 0.98769] 4 | ©
t cos Diff. Diff. Diff. Diff. Diff. Diff. 1t

o , ’ ’ ’ ’ ’ o
98 > 1 sec 1 cot 1 tan 1 csC 1 sin U 81

TABLE 2
Natural Trigonometric Functions

9°., < 170°

y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 v 1 v i v

0 | o0.13917 7.18530 0.14054 7.11537 1.00983 0.99027 60
1 13946| 29 | 17046| 1484 .14084| 30 110038 1499 00987 4 99023 4 | 59
2 13975| 29 | .15568| 1478 14113| 29 | 08s46| 1492 .00991| 4 99019 4 | 58
3 .14004| 29 | .14096| 1471 14143| 30 | o7059| 1487 .00995| 4 99015| 4 | 57
4 .14033| 29 | .12630| 1466 .14173| 30 05579 1480 00999, 4 99011| 4 | 56
5 | o0.14061| 28 [7i1171| 1460 [T0714202| 29 | 7.04105| 1474 [ 101004 5 [ 099006 5 [ 55
6 .14090| 29 | o9717| 1453 .14232| 30 02637 1469 01008 4 99002| 4 | 54
7 14119) 29 | 08269 1448 14262| 30 | 7.01174| 1462 01012 4 98998 4 | 53
8 14148) 29 | oes28| 1441 14291| 29 | 6.99718) 1457 01016 4 98994 4 | 52
9 14177) 29 | 05392 1436 14321| 30 | 98ges| 1450 .01020| 4 98990 4 | 51
10 | 0.14205 28 [7.03962| 1430 [7014351| 30 | 696823 1444 [To1024] 4 [ 0.98986] 4 [ 50
11 14234| 29 | 02538) 1423 .14381| 30 95385 1439 01029 5 98982 4 | 49
12 .14263| 29 | 7.01120 1419 14410 29 93952 1432 .01033| 4 98978 4 | 48
13 14292 29 | 6.99708| 1412 .14440| 30 92525 1428 01037 4 98973 5 | 47
14 .14320) 28 | .98301| 1407 14470| 30 | 91104 1421 01041| 4 98969 4 | 46
15 | 0.14349] 29 [6.96900 1400 [0714499| 29 | 6.89688] 1416 ["T01046| 5 [ 0.98965| 4 [ 45
16 .14378| 29 | 95505 1396 .14529| 30 88278 1410 01050 4 98961 4 | 44
17 14407) 29 | 94115 1390 .14559| 30 86874 1404 01054| 4 98957| 4 | 43
18 14436) 29 | 92731| 1384 .14588| 29 85475 1399 01059 5 98953 4 | 42
19 14464 28 | 1352 1379 .14618| 30 84082 1393 01063 4 98948 5 | 41
20 | 0.14493| 29 [6389979| 1372 [0.14648 30 [ 6.82694| 1388 [To01067] 4 [0.98944] 4 [40
21 14522| 29 | 8se12| 1368 14678 30 | 81312| 1382 01071 4 98940, 4 | 39
22 .14551| 29 | 87250 1362 .14707| 29 79936 1377 01076/ 5 98936| 4 | 38
23 .14580| 29 | .85893| 1357 .14737| 30 78564 1371 01080 4 98931| 5 | 37
24 .14608| 28 | 84542 1351 .14767| 30 77199 1366 .01084| 4 98927| 4 | 36
25 | 0.14637 29 [6.83196| 1346 [0.14796| 29 [ 6.75838] 1360 [101089 5 [ 098923 4 [ 35
26 .14666| 29 | 81856 1340 14826| 30 | 74483 1356 .01093| 4 98919 4 | 34
27 14695 29 | gos21| 1336 .14856| 30 | 73133) 1350 01097 4 98914 5 | 33
28 .14723| 28 | .79191| 1330 .14886| 30 71789 1344 01102 5 98910 4 | 32
29 14752) 29 | 77866| 1324 .14915| 29 70450, 1340 01106 4 98906| 4 | 31
30 | 0.14781) 29 [6.76547| 1320 [014945| 30 | 669116| 1334 [ 1o11ii| 5 [ 098902 4 [ 30
31 14810) 29 | 75233 1314 .14975| 30 67787 1329 01115 4 98897| 5 | 29
32 .14838| 28 | 73924/ 1310 15005| 30 | 66463 1323 o1119| 4 98893 4 | 28
33 .14867| 29 | 72620 1303 15034| 29 | 65144| 1319 01124| 5 98889 4 | 27
34 .14896) 29 | .71321] 1299 .15064| 30 63831 1313 01128 4 98884| ° | 26
35 | 0.14925 29 [6.70027| 1293 [70.15094] 30 | 6.62523] 1309 [101133| 5 [ 098880 4 [ 25
36 14954| 29 | 68738 1289 .15124| 30 61219| 1303 01137 4 98876| 4 | 24
37 14982 28 | g7454| 1283 15153 29 59921 1299 01142 5 98871 5 | 23
38 15011| 29 | 66176 1279 15183| 30 | 58627| 1293 01146| 4 98867| 4 | 22
39 .15040| 29 | 4902 1273 15213| 30 | 57339| 1289 01151 5 98863 4 | 21
40 | 0.15069) 29 [6.63633| 1269 [0.15243| 30 | 656055 1283 [ 101155 4 [ 098858 5 [ 20
41 .15097| 28 | 62369 1264 15272| 29 54777| 1279 01160 5 98854| 4 | 19
42 15126) 29 | 61110 1260 .15302| 30 53503 1273 o1164| 4 98849| 5 | 18
43 15155) 29 | 59855 1254 .15332| 30 52234 1269 01169 5 08845 4 | 17
44 .15184| 29 | 58606 1250 15362] 30 | s0970| 1264 01173] 4 98841 4 | 16
45 | 0.15212| 28 [657361] 1244 [0.15391] 29 [ 6.49710| 1260 [~To1i78] © [0.98836] © [ 15
46 15241| 29 | 56121 1240 .15421| 30 48456 1254 o1182| 4 98832 4 | 14
47 15270| 29 | 54886 1236 .15451| 30 47206 1250 01187 5 98827 5 | 13
48 15299| 29 | 53655 1230 .15481| 30 45961| 1246 o1191) 4 98823 4 | 12
49 15327| 28 | 52429| 1226 .15511| 30 44720 1240 01196| 5 98818 5 | 11
50 | 0.15356| 29 [651208| 1221 [0.15540| 29 | 643484 1236 [To1200| 4 [0.98814] 4 [ 10
51 .15385| 29 [ 49991| 1217 15570| 30 | 42953 1231 01205 5 98809 5 | 9
52 15414 29 | 48779| 1212 .15600| 30 41026| 1227 01209 4 98805 4 | 8
53 15442 28 | 47572 1208 .15630| 30 .39804| 1222 01214/ 5 98800 ° | 7
54 15471) 29 | 46369| 1202 .15660| 30 38587 1218 01219 5 98796 4 | 6
55 | 0.15500 29 [6.45171| 1199 [0.15689| 29 [ 6.37374] 1213 [1o01223| 4 [098791] 5 [ 5
56 15529| 29 [ 43977| 1193 15719| 30 | 36165/ 1209 01228| 5 98787 4| 4
57 .15557| 28 | 42787 1190 15749| 30 | 34961 1204 01233 5 98782 5 | 3
58 .15586| 29 | 41602 1186 .15779| 30 33761 1200 01237/ 4 98778 4 | 2
59 15615) 29 | 40422 1180 .15809| 30 .32566| 1196 01242 5 98773 5 | 1
60 | 0.15643 28 | 6.39245| 1177 | 0.15838| 29 | 6.31375| 1190 | 1.01247| 5 | 0.98769] 4 | 0
t cos Diff. Diff. Diff. Diff. Diff. Diff. 1t

o ’ ’ ’ ’ ’ ’ o
98 > 1 sec 1 cot 1 tan 1 csC 1 sin U 81
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TABLE 2
Natural Trigonometric Functions
10°- < 169°
y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 1’ v v v v
0 | 017365 5.75877 0.17633 5.67128 1.01543 0.98481 60
1 17393| 28 | 749209 949 .17663| 30 66165| 963 01548) 5 98476/ 5 | 59
2 17422| 29 | 73983 946 17693| 30 | e5205| 960 01553| 5 98471| 5 | 58
3 17451) 29 | 73041 942 17723| 30 | 64248) 957 .01558| 5 98466 5 | 57
4 .17479) 28 | .72102) 939 .17753| 30 63295| 953 01564/ 6 98461| ° | 56
5 | 0.17508| 29 [5.71166 936 0.17783| 30 ["562344| 950 1.01569] 5 [ 098455 6 [ 55
6 17537) 29 | 70234| 932 .17813| 30 61397| 948 01574/ 5 98450| ° | 54
7 17565) 28 | 69304 930 .17843| 30 60452 944 01579| 5 98445 5 | 53
8 17594| 29 | 68377 927 17873| 30 | 59511| 941 01585 6 98440 5 | 52
9 17623| 29 | 67454 923 17903| 30 | 58573] 939 .01590| 5 98435 5 | 51
10 | 0.17651 28 |5.66533] 920 0.17933| 30 [ 557638 936 101595 5 [0.98430] 5 [ 50
11 .17680| 29 | 65616 918 .17963| 30 56706| 932 01601| 6 98425 5 | 49
12 17708| 28 | 64701 914 .17993| 30 55777| 930 .01606| 5 98420| O | 48
13 17737) 29 | 63790, 911 .18023| 30 54851 927 o01611| 5 98414| 6 | 47
14 17766| 29 | 62881 909 .18053| 30 | 53927] 923 .01616| 5 98409 5 | 46
15 [ 0.17794| 28 [5.61976) 906 | 0.18083| 30 [ 5.53007] 920 101622 6 [098404] ° [ 45
16 .17823| 29 | 61073 902 .18113| 30 52090 918 01627| 5 98399 5 | 44
17 17852) 29 | 60174/ 900 .18143| 30 51176| 914 01633 6 98394| 5 | 43
18 .17880| 28 | 59277 897 .18173| 30 50264| 911 01638 5 98389 5 | 42
19 .17909| 29 | 58383 893 .18203| 30 49356| 909 01643| 5 98383 6 | a1
20 | 0.17937| 28 [557493] 890 [0.18233 30 [ 548451 906 101649 6 [098378 ° [ 40
21 17966| 29 | 56605 888 18263| 30 | 47548) 902 01654| 5 98373 5 | 39
22 .17995| 29 | 55720 886 .18293| 30 46648| 900 .01659| 5 98368 ° | 38
23 .18023| 28 | 54837 882 .18323| 30 45751| 897 01665 6 98362| 6 | 37
24 .18052| 29 | 53958 880 .18353| 30 44857| 894 .01670| 5 98357| ° | 36
95 | 0.18081| 29 [553081 877 0.18384| 31 [5.43966| 891 101676 6 [098352 5 [ 35
26 .18109| 28 | 52208 873 18414| 30 | 43077| 889 01681 5 98347 5 | 34
27 18138) 29 | 51337, 870 .18444| 30 | 42192) 886 01687 6 98341 6 [ 33
28 .18166| 28 | 50468 869 .18474| 30 41309| 882 01692 5 98336| 5 | 32
29 .18195) 29 | 49603 866 .18504| 30 40429| 880 01698 6 98331] 5 | 31
30 | 0.18224| 29 [5.48740 862 0.18534| 30 539552 878 101703 5 [0.98325 6 [ 30
31 18252| 28 | 47881 860 .18564| 30 38677| 874 01709| 6 98320 5 | 29
32 18281| 29 | 47023 858 18594| 30 | 37805| 871 01714| 5 98315 5 | 28
33 .18309| 28 | 46169 854 .18624| 30 | 36936| 870 01720 6 98310 5 | 27
34 .18338| 29 | 45317 851 .18654| 30 .36070| 867 .01725) 5 98304/ 6 | 26
35 | 0.18367| 29 [5.44468 850 0.18684| 30 535206 863 101731] 6 [098299] 5 [ 25
36 .18395| 28 | 43622 847 .18714| 30 34345| 860 01736| 5 98294 O | 24
37 18424 29 | 42778 843 .18745| 31 33487 859 01742| 6 98288 6 | 23
38 .18452| 28 | 41937 840 18775| 30 | 32631| 856 01747 5 98283 5 | 22
39 .18481| 29 | 41099 839 .18805| 30 | 31778| 853 .01753| 6 98277 6 | 21
40 | 0.18509| 28 [5.40263 836 0.18835| 30 [530028 850 101758 5 [0.98272| 5 [ 20
41 .18538| 29 | 39430 833 .18865| 30 .30080| 848 01764/ 6 98267| ° | 19
42 .18567| 29 | 38600, 830 .18895| 30 29235 846 01769 5 98261| 6 | 18
43 .18595| 28 | 37772 828 .18925| 30 28393 842 01775| 6 98256| 5 | 17
44 18624| 29 | 36947 826 .18955| 30 | 27553) 840 01781| 6 98250, 6 | 16
45 | 0.18652| 28 [5.36124] 822 [ 0.18986 3! [ 526715 838 1.01786| 5 [098245) ° [ 15
46 .18681| 29 | 35304 820 .19016| 30 25880 834 01792 6 98240/ 2 | 14
47 .18710) 29 | 34486 818 .19046| 30 25048 832 01798 6 98234| 6 | 13
48 .18738| 28 | 33671 816 .19076| 30 24218 830 01803 5 98229 5 | 12
49 .18767) 29 | 32859 812 .19106| 30 23391| 828 01809, 6 98223 6 | 11
50 | 0.18795| 28 [5.32049) 810 [ 019136 30 [ 522566 824 101815 6 [0.98218) 5 [ 10
51 18824| 29 | 31241 808 19166 30 | 21744| 822 01820| 5 98212 6 | 9
52 .18852| 28 | 30436 806 .19197| 31 20925| 820 01826/ 6 98207| 3 | 8
53 .18881| 29 | .29634| 802 .19227| 30 20107| 818 01832 6 98201| 6 | 7
54 .18910| 29 | 28833 800 .19257| 30 19293 814 .01837| 5 98196| 2 | 6
55 | 0.18938| 28 [5.28036 /98 0.19287| 30 ["5.18480| 812 101843 6 [098190 6 [ 5
56 18967| 29 | 27241 796 19317| 30 | 17671| 810 01849| 6 98185 5 | 4
57 18995| 28 | 26448 792 19347| 30 | 16863 808 01854| 5 98179 6 | 3
58 .19024| 29 | 25658 790 .19378| 31 .16058| 804 01860, 6 98174/ 3 | 2
59 .19052| 28 | 24870 788 .19408| 30 .15256| 802 01866, 6 98168 6 | 1
60 | 0.19081 29 | 524084 786 0.19438| 30 | 5.14455 800 1.01872| 6 | 098163 5 | o
t Diff. Diff. Diff. Diff. Diff. Diff. 1t
1000 cos |, 1 v v i 1< 79°
- sec cot tan csc sin h

TABLE 2
Natural Trigonometric Functions
11°- < 168°
y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 v 1 v i v
0 | o.19081 5.24084 0.19438 5.14455 1.01872 0.98163 60
1 .19109| 28 | 23301 783 .19468| 30 .13658| 798 01877 5 98157| 6 | 59
2 19138) 29 | 22521 780 19498 30 | 12862 796 01883 6 98152 5 | 58
3 19167) 29 | 21742 779 19529| 31 | .12069] 793 .01889| 6 98146 6 | 57
4 .19195| 28 | 20966 776 .19559| 30 11279] 790 01895 6 98140/ 6 | 56
5 | 0.19224| 29 [520193 773 0.19589| 30 | 7510490 789 1.01901] 6 [0.98135 5 [ 55
6 19252) 28 | 19421 771 .19619| 30 09704 786 01906/ B 98129| 6 | 54
7 19281) 29 | 18652 769 .19649| 30 08921 783 01912 6 98124| 5 | 53
8 .19309| 28 | 17886 767 19680 31 | .08139] 781 01918| 6 98118) 6 | 52
9 .19338| 29 | 17121 764 19710] 30 | .07360| 780 01924/ 6 98112| 6 | 51
10 | 0.19366 28 |5.16359| 762 0.19740| 30 | 506584 777 101930 6 [0.98107] 5 [ 50
11 .19395) 29 | 15599 760 .19770| 30 05809 774 .01936| 6 98101| 6 | 49
12 .19423| 28 | 14842 758 .19801| 31 .05037| 772 01941 5 98096| ° | 48
13 19452) 29 | 14087 756 .19831| 30 04267| 770 01947| 6 98090| 6 | 47
14 19481) 29 | 13334 752 19861| 30 |  .03499] 768 .01953| 6 98084 6 | 46
15 [ 0.19509| 28 [5.12583 750 [70.19891 30 | 5.02734] 766 101959] 6 [098079] ° [ 45
16 .19538) 29 | 11835 749 .19921| 30 01971| 763 01965 6 98073 6 | 44
17 .19566| 28 | 11088 747 .19952| 31 01210[ 760 01971| 6 98067| 6 | 43
18 19595) 29 | 10344 744 .19982| 30 | 5.00451) 759 01977/ 6 98061 6 | 42
19 .19623| 28 | 09602 741 20012| 30 | 4.99695 757 01983 6 98056| 5 | 41
20 | 0.19652| 29 [5.08863] 40 [0.20042| 30 | 498940 754 101989 6 [0.98050] ¢ [ 40
21 .19680| 28 | 08125 738 20073| 31 | .98188] 752 01995 6 98044 6 | 39
22 .19709| 29 | 07390, 736 20103| 30 97438 750 .02001| 6 98039| 2 | 38
23 .19737| 28 | 06657 733 20133| 30 96690| 748 02007, 6 98033| 6 | 37
24 .19766) 29 | 05926 730 20164| 31 95945 746 02013 6 98027/ 6 | 36
25 | 0.19794) 28 [5.05197 729 0.20194| 30 | 495201 743 102019 6 [0.98021 6 [35
26 19823| 29 | 04471 727 20224 30 | o4460| 741 02025 6 98016 5 | 34
27 19851| 28 | 03746 724 20254| 30 | 93721| 740 02031 6 98010, 6 | 33
28 .19880| 29 | .03024| 722 20285 31 92984 738 02037/ 6 98004/ 6 | 32
29 .19908| 28 | .02303 720 .20315| 30 92249 734 .02043| 6 97998| 6 | 31
30 | 0.19937 29 [5.01585 719 0.20345| 30 | 491516 732 1.02049| 6 [0.97992) 6 [ 30
31 .19965| 28 | .o0se9| 717 20376| 31 90785| 730 02055 6 97987| 5 | 29
32 .19994| 29 [ 500155 714 20406| 30 | .90056| 729 .02061| 6 97981 6 | 28
33 20022| 28 | 499443 711 20436| 30 | .89330| 727 02067 6 97975| 6 | 27
34 .20051| 29 | 98733 710 .20466| 30 88605 724 .02073| 6 97969| 6 | 26
35 | 0.20079) 28 [4.98025 708 0.20497| 31 | 487882 722 102079 6 [097963] 6 [25
36 20108| 29 | 97320 706 20527| 30 87162| 720 02085 6 97958| ° | 24
37 20136| 28 | 96616 703 20557| 30 86444| 719 02091 6 97952| 6 | 23
38 20165 29 | 95914 701 20588| 31 | .8s727| 717 02097 6 97946 6 | 22
39 20193| 28 | 95215 700 20618| 30 | .8s013] 714 .02103| 6 97940| 6 | 21
40 | 0.20222| 29 [494517 698 0.20648| 30 | 4384300 712 102110 7 [0.97934 6 [20
41 20250 28 | 93821 696 20679 31 83590| 710 02116 6 97928/ 6 | 19
42 20279| 29 | 93128 693 20709| 30 82882 709 02122 6 97922| 6 | 18
43 20307| 28 | 92436 691 20739| 30 82175| 707 02128/ 6 97916| 6 | 17
44 20336| 29 | 91746 690 20770| 31 | .81471] 704 .02134| 6 97910, 6 | 16
45 | 0.20364| 28 [491058) 688 [0.20800| 30 [ 480769 702 1.02140| 6 [0.97905 ° [ 15
46 .20393| 29 | 90373 686 .20830| 30 .80068| 700 02146| 6 97899 6 | 14
47 20421| 28 | .89es9| 683 20861| 31 79370| 699 02153 7 97893 6 | 13
48 20450 29 | 89007 681 20891| 30 78673 697 02159| 6 97887| 6 | 12
49 .20478| 28 | 88327/ 680 20921| 30 77978 694 02165 6 97881 6 | 11
50 | 0.20507| 29 [487649] 678 [ 020952 31 [ 477286 692 To2i71] 6 [097875 6 [ 10
51 20535| 28 | 8973 677 20982| 30 | 76595 690 02178| 7 97869 6 | 9
52 .20563| 28 | 86209 674 21013 31 75906| 689 02184/ 6 97863 6 | 8
53 20592| 29 | 85627 672 21043| 30 75219 687 02190 6 97857| 6 | 7
54 20620 28 | 84956 670 21073| 30 714534 686 .02196| 6 97851 6 | 6
55 | 0.20649) 29 [4.84288 669 0.21104| 31 | 473851 683 102203 7 [097845 6 [ 5
56 20677| 28 | 83621 667 21134| 30 | 73170| 681 .02209| 6 97839 6 | 4
57 20706 29 | 82956 664 21164| 30 | 72490| 680 02215 6 97833 6 | 3
58 .20734| 28 | 82204/ 662 21195 31 71813| 678 02221 6 97827| 6 | 2
59 20763| 29 | 81633 660 21225 30 71137| 676 02228 7 97821 6 | 1
60 | 0.20791) 28 | 4.80973 660 0.21256| 31 | 4.70463| 673 1.02234| 6 | 097815 6 | o
t Diff. Diff. Diff. Diff. Diff. Diff. 1
101° s |, v v v i 1< 78°
- sec cot tan csc sin h
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Natural Tri

TABLE 2

gonometric Functions
12°- ~ 167°
y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 1’ v v v v
0 | 020791 4.80973 0.21256 4.70463 1.02234 0.97815 60
1 20820 29 | 80316 658 21286| 30 69791| 672 02240| 6 97809| 6 | 59
2 20848 28 | 79661 656 21316| 30 | e9121| 670 02247 7 97803| 6 | 58
3 20877| 29 | 79007 653 21347| 31 | 68452 669 .02253| 6 97797| 6 | 57
4 .20905| 28 | 78355 651 21377| 30 67786| 667 .02259| 6 97791| 6 | 56
5 | 0.20933| 28 |4.77705 650 0.21408| 31 [T467121| 664 1.02266| / [ 097784 7 [ 55
6 20962| 29 | 77057 649 21438| 30 66458 662 02272| 6 97778| 6 | 54
7 20990| 28 | 76411 647 21469| 31 65797| 661 02279 7 97772| 6 | 53
8 21019| 29 | 75766 644 21499| 30 | e5138) 660 02285 6 97766| 6 | 52
9 21047| 28 | 75123 642 21529| 30 |  64480| 658 .02291| 6 97760, 6 | 51
10 | 0.21076 29 [474482| 641 0.21560| 31 ["463825 656 1.02298| 7 [0.97754) 6 [50
11 21104| 28 | 73843 640 21590| 30 63171| 654 02304/ 6 97748| 6 | 49
12 21132| 28 | 73205 638 21621| 31 62518 652 02311 7 97742| 6 | 48
13 21161| 29 | 72569 636 21651| 30 61868| 650 02317| 6 97735| 7 | 47
14 21189| 28 | 71935 634 21682| 31 | 61219] 649 .02323| 6 97729| 6 | 46
15 | 0.21218] 29 [471303| 632 [021712| 30 [ 460572 648 1.02330| 7 [0.97723] 6 [45
16 21246| 28 | 70673 630 21743| 31 59927 646 .02336| 6 97717| 6 | 44
17 21275 29 | 70044 629 21773| 30 59283 643 02343 7 97711| 6 | 43
18 21303| 28 | 69417 628 21804| 31 58641 641 02349 6 97705| 6 | 42
19 21331| 28 | 68791 626 21834| 30 58001 640 .02356| 7 97698) 7 | 41
20 | 0.21360| 29 [468167] 623 [0.21864] 30 [ 457363 639 102362 6 [097692 6 [40
21 21388 28 | 67545 622 21895 31 | 56726| 637 .02369| 7 97686 6 | 39
22 21417| 29 | 66925 620 21925 30 56091 636 .02375| 6 97680| 6 | 38
23 21445| 28 | 66307 619 21956 31 55458 633 02382 7 97673 7 | 37
24 21474| 29 | 65690 617 21986| 30 54826| 631 02388 6 97667| 6 | 36
95 | 021502 28 [4.65074 616 0.22017| 31 [“454196| 630 102395 7 [0.97661 6 [ 35
26 21530| 28 | 64461 613 22047 30 | 53568) 629 02402| 7 97655 6 | 34
27 21559| 29 | 63849 611 22078| 31 |  52941| 627 .02408| 6 97648 7 | 33
28 .21587| 28 | 63238 610 22108| 30 52316| 626 02415 7 97642| 6 | 32
29 21616) 29 | 62630 609 22139| 31 51693 623 .02421| 6 97636| 6 | 31
30 | 0.21644| 28 |462023 608 0.22169| 30 [451071| 621 1.02428 7 [0.97630, 6 [ 30
31 21672| 28 | 61417 606 22200 31 50451| 620 02435 7 97623 7 | 29
32 21701| 29 | 60813 603 22231 31 | 49832 619 02441| 6 97617| 6 | 28
33 21729| 28 | 60211 602 22261 30 | 49215 617 02448 7 97611| 6 | 27
34 .21758| 29 | 59611 600 22292| 31 48600, 616 .02454| 6 97604/ 7 | 26
35 | 0.21786| 28 [459012] 999 0.22322| 30 447986 613 1.02461] 7 [ 097598 6 [ 25
36 21814 28 | 58414 598 22353 31 47374/ 612 02468 7 97592| 6 | 24
37 21843| 29 | 57819 596 22383| 30 46764 610 02474/ 6 97585 7 | 23
38 21871 28 | 57204 594 22414| 31 | 46155 609 02481 7 97579| 6 | 22
39 21899| 28 | 56632 592 22444| 30 | 45548) 608 02488 7 97573| 6 | 21
40 | 0.21928| 29 |456041 591 0.22475| 31 ["444943| 606 1.02494) 6 [0.97566 ! [ 20
41 21956| 28 | 55451 590 22505 30 44338 604 02501 7 97560, 6 | 19
42 21985 29 | 54863 588 22536 31 43735 602 02508 7 97553 7 | 18
43 22013 28 | 54277 587 22567| 31 43134 601 02515 7 97547| 6 | 17
44 22041| 28 | 53692 584 22597| 30 | 49534] 600 02521| 6 97541| 6 | 16
45 | 0.22070 29 [453109] 983 [ 022628 31 [ 4.41936] 598 102528 7 [097534] 7 [15
46 .22098| 28 | 52527 581 22658| 30 41340| 597 02535 7 97528| 6 | 14
47 22126| 28 | 51947 580 22689| 31 40745| 594 02542 7 97521 7 | 13
48 22155 29 | 51368 579 22719| 30 40152| 593 02548 6 97515) 6 | 12
49 22183| 28 | 50791 578 22750 31 39560| 591 02555 7 97508) 7 | 11
50 | 022212 29 [450216] 576 [ 022781 31 [ 4.38969] 590 102562 7 [097502] 6 [10
51 22240| 28 | 49642 574 22811 30 | 38381 589 .02569| 7 97496 6 | 9
52 .22268| 28 | 49069 572 22842| 31 37793| 588 .02576| 7 97489 7 | 8
53 22297| 29 | 48498 571 22872| 30 37207| 586 02582 6 97483 6 | 7
54 .22325| 28 | 47928 570 22903| 31 36623 9584 02589 7 97476 7 | 6
55 | 0.22353| 28 [4.47360 569 0.22934| 31 436040 592 1.02596| 7/ [0.97470, 6 [ 5
56 22382 29 | 46793 567 22964| 30 |  35459| 981 .02603| 7 97463 7 | 4
57 22410| 28 | 46228 566 22995 31 |  34879| 580 02610 7 97457| 6 | 3
58 .22438| 28 | 45664 563 23026| 31 .34300| 579 .02617| 7 97450 7 | 2
59 22467) 29 | 45102 562 23056| 30 33723| 578 02624| 7 97444| 6 | 1
60 | 0.22495 28 | 4.44541) 560 0.23087| 31 | 4.33148| 576 1.02630] 6 | 097437 7 | o
t Diff. Diff. Diff. Diff. Diff. Diff. 1t
1020 cos |, v v v v 1. 77°
- sec cot tan csc sin -~

TABLE 2
Natural Trigonometric Functions
13°- < 166°
y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 v 1 v i v
0 | 022495 4.44541 0.23087 4.33148 1.02630 0.97437 60
1 22523| 28 | 43982 560 23117| 30 32573 574 02637 7 97430 7 | 59
2 22552| 29 | 43424| 558 23148 31 | 32001 572 02644| 7 97424/ 6 | 58
3 22580| 28 | 42867 557 23179 31 | 31430| 571 02651| 7 97417| 7 | 57
4 .22608| 28 | 42312 556 .23209| 30 .30860| 570 .02658| 7 97411| 6 | 56
5 | 022637 29 [4.41759 553 0.23240| 31 ["430291| 569 1.02665| ! [ 097404 7 [ 55
6 22665 28 | 41206 552 23271| 31 29724 567 02672 7 97398| 6 | 54
7 22693| 28 | 40656 550 23301| 30 29159| 566 02679 7 97391| 7 | 53
8 22722| 29 | 40106 550 23332| 31 | 928595 964 .02686| 7 97384 7 | 52
9 .22750| 28 | 39558 548 23363| 31 | 28032 962 .02693| 7 97378| 6 | 51
10 | 0.22778] 28 [4.39012| 547 0.23393| 30 427471 561 102700, 7 [0.97371 7 [50
11 .22807| 29 | 38466 546 23424| 31 26911| 560 02707 7 97365| 6 | 49
12 .22835| 28 | 37923 543 23455 31 26352 559 02714| 7 97358 7 | 48
13 22863| 28 | 37380 542 23485| 30 25795| 558 02721 7 97351 7 | 47
14 22892| 29 | 36839 541 23516| 31 | .25239| 956 .02728| 7 97345| 6 | 46
15 | 0.22920] 28 [4.36299 540 [7023547| 31 [ 424685 554 102735 7 [097338] 7 [45
16 .22948| 28 | 35761 539 23578| 31 24132 553 02742 7 97331 7 | 44
17 22977| 29 | 35224 537 23608| 30 23580| 551 02749 7 97325 6 | 43
18 .23005| 28 | 34689 536 23639 31 23030| 550 .02756| 7 97318) 7 | 42
19 .23033| 28 | 34154 534 23670 31 22481| 549 02763 7 97311 7 | 41
20 | 0.23062| 29 [433622| 932 [0.23700| 30 [421933 548 102770 7 [0.97304] 7 [40
21 23090 28 | 33090 531 23731| 31 | 21387| 547 02777 7 97298 6 | 39
22 .23118| 28 | 32560 530 23762| 31 20842 544 02784 7 97201| 7 | 38
23 23146| 28 | 32031 529 23793| 31 20298| 543 02791 7 97284) 7 | 37
24 23175 29 | 31503 528 23823| 30 .19756| 542 02799 8 97278| 6 | 36
95 | 023203 28 [430977 527 023854 31 419215 540 1.02806| ! [097271 7 [ 35
26 23231| 28 | 30452 524 23885 31 | .18675| 940 02813 7 97264 7 | 34
27 23260 29 | 29929 523 23916| 31 | .18137| 939 .02820( 7 97257| 7 | 33
28 .23288| 28 | 29406 522 23946| 30 .17600| 538 02827 7 97251| 6 | 32
29 .23316| 28 | 28885 520 23977| 31 .17064| 536 .02834| 7 97244| 7 | 31
30 | 0.23345 29 [4.28366 920 0.24008| 31 [~4.16530| 534 102842 8 [097237] 7 [ 30
31 23373| 28 | 27847 519 24039| 31 15997 533 02849 7 97230 7 | 29
32 23401| 28 | 927330 518 24069| 30 |  .15465| 931 .02856| 7 97223 7 | 28
33 23429| 28 | 26814 516 24100 31 | .14934] 530 02863 7 97217| 6 | 27
34 .23458| 29 | 26300 514 24131| 31 .14405| 530 02870, 7 97210, 7 | 26
35 | 0.23486| 28 |4.25787 513 0.24162| 31 [T413877| 528 1.02878| 8 [097203| 7 [ 25
36 23514| 28 | 25275 511 24193| 31 .13350| 527 02885 7 97196| 7 | 24
37 23542 28 | 24764 510 24223| 30 .12825| 526 02892 7 97189| 7 | 23
38 23571| 29 | 24255 510 24254 31 | 12301| 524 02899 7 o7182| 7 | 22
39 .23599| 28 | 23746 509 24285| 31 | 11778| 9522 .02907| 8 97176| 6 | 21
40 | 0.23627| 28 [4.23239 507 0.24316| 31 [T411256| 521 1.02914| 7 [097169) 7 [ 20
41 .23656| 29 | 22734 506 24347| 31 .10736| 520 02021 7 97162 7 | 19
42 .23684| 28 | 22229 504 24377| 30 .10216| 520 02028 7 97155 7 | 18
43 23712| 28 | 21726 503 24408| 31 09699 518 .02936| 8 97148) 7 | 17
44 23740| 28 | 21224/ 501 24439 31 | 09182 517 02943 7 97141] 7 | 16
45 | 0.23769 29 [420723] 500 [0.24470| 31 [“4.08666| 516 1.02950| 7 [0.97134] 7 [15
46 .23797| 28 | 20224 500 24501| 31 08152| 514 02958 8 97127 7 | 14
47 23825| 28 | 19725 499 24532| 31 07639| 513 02965 7 971200 7 | 13
48 .23853| 28 | 19228 498 24562| 30 07127) 511 02072 7 o7113) 7 | 12
49 23882| 29 | 18733 496 24593| 31 06616| 510 02980, 8 97106) 7 | 11
50 | 0.23910| 28 [4.18238] 494 [0.24624 31 [4o06107| 510 1.02987| 7 [0.97100] 6 [10
51 23938| 28 | 17744| 493 24655 31 | 05599| 509 .02994| 7 97093 7 | 9
52 .23966| 28 | 17252 492 24686 31 05092 508 .03002| 8 97086 7 | 8
53 23995 29 | 16761 491 24717| 31 .04586| 506 03009 7 97079 7 | 7
54 .24023| 28 | 16271 490 24747| 30 04081/ 504 03017/ 8 97072 7 | 6
55 | 024051 28 [41s782 489 0.24778| 31 403578 503 103024 7 [097065 ! [ 5
56 24079| 28 | 15295 488 24809| 31 | .03076| 902 .03032| 8 97058 7 | 4
57 24108| 29 | 14809 487 24840| 31 | 02574/ 501 .03039| 7 97051 7 | 3
58 .24136| 28 | 14323 486 24871| 31 02074 500 .03046| 7 97044 7 | 2
59 24164| 28 | 13839 484 24902| 31 01576| 499 03054/ 8 97037 7 | 1
60 | 024192 28 | 4.13357 482 0.24933| 31 | 4.01078| 498 1.03061) 7 | 097030 7 | o
t Diff. Diff. Diff. Diff. Diff. Diff. 1
103°  cos 1 v v v v 1. 76°
- sec cot tan csc sin h

LT



TABLE 2
Natural Trigonometric Functions
14°- < 165°
y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 1’ v v v v
0 | 024192 4.13357 0.24933 4.01078 1.03061 0.97030 60
1 24220| 28 | 12875 481 24964| 31 00582 497 03069 8 97023 7 | 59
2 24249| 29 | 12394 480 24995| 31 | 4.00086] 496 .03076| 7 97015| 8 | 58
3 24277| 28 | 11915 480 25026| 31 | 3.99592| 494 .03084| 8 97008 7 | 57
4 .24305) 28 | 11437 479 .25056| 30 99099 492 .03091| 7 97001| 7 | 56
5 | 0.24333| 28 |4.10960 478 0.25087| 31 [398607| 491 1.03099| 8 [0.96994] 7 [ 55
6 24362| 29 | 10484 476 25118| 31 98117| 490 .03106| 7 96987| 7 | 54
7 24390| 28 | 10009 474 25149| 31 97627| 490 03114/ 8 96980 7 | 53
8 24418| 28 | 09535 473 25180| 31 | 97139| 489 03121 7 96973| 7 | 52
9 24446| 28 | 09063 472 25211| 31 | 96651 488 .03129| 8 96966| 7 | 51
10 | 0.24474| 28 [408591] 471 0.25242| 31 396165 487 103137 8 [ 096959 7 [ 50
11 .24503| 29 | 08121 470 25273| 31 95680 486 03144 7 96952| 7 | 49
12 24531| 28 | 07652 470 25304| 31 95196| 483 03152| 8 96945 7 | 48
13 24559| 28 | 07184 469 25335 31 94713 482 03159 7 96937| 8 | 47
14 24587| 28 | 06717 467 25366| 31 | 94232 481 03167 8 96930 7 | 46
15 | 0.24615| 28 [4.06251 466 [7025397| 31 [ 393751 480 103175 8 [ 096923 7 [45
16 .24644| 29 | 05786 464 25428| 31 93271| 480 03182 7 96916| 7 | 44
17 24672| 28 | 05322 463 25459| 31 92793 479 03190, 8 96909| 7 | 43
18 .24700| 28 | 04860 462 25490 31 92316| 478 03197) 7 96902| 7 | 42
19 .24728| 28 | 04398 461 25521| 31 91839 477 .03205| 8 96894| 8 | 41
20 | 0.24756| 28 [4.03938) 460 [025552| 31 [T3.91364| 476 103213 8 [ 096887 7 [40
21 24784 28 | 03479 460 25583| 31 | 90s90| 474 .03220( 7 96880 7 | 39
22 .24813| 29 | 03020 459 25614| 31 90417| 473 03228 8 96873 7 | 38
23 24841 28 | 02563 458 25645 31 89945| 471 .03236| 8 96866| 7 | 37
24 .24869| 28 | 02107 457 25676 31 89474 470 03244 8 96858| 8 | 36
95 | 0.24897| 28 [4.01652 456 0.25707| 31 [3.89004| 470 103251 7 [ 096851 ! [ 35
26 24925 28 | 01198 453 25738| 31 | .88536| 469 .03259| 8 96844 7 | 34
27 24954| 29 | 00745 452 25769| 31 | .8soes| 468 03267 8 96837| 7 | 33
28 .24982| 28 | 4.00293 451 25800 31 87601 467 03275 8 96829| 8 | 32
29 .25010| 28 | 3.99843 450 25831| 31 87136| 466 03282 7 96822 7 | 31
30 | 0.25038| 28 [3.99393 450 0.25862| 31 386671 464 1.03290| 8 [ 096815 7 [ 30
31 25066| 28 | .98944| 449 25893| 31 86208 463 03298 8 96807| 8 | 29
32 25094| 28 | 98497 448 25924| 31 | 85745| 462 .03306| 8 96800 7 | 28
33 25122| 28 | 98050, 447 25955 31 | 85284 461 03313 7 96793 7 | 27
34 .25151| 29 | 97604 446 25986 31 84824 460 .03321| 8 96786| 7 | 26
35 | 0.25179| 28 |3.97160 444 0.26017| 31 ["384364| 460 1.03329| 8 [0.96778 8 [ 25
36 .25207| 28 | .96716| 443 26048| 31 83906 459 .03337| 8 96771 7 | 24
37 25235| 28 | oe274| 442 26079| 31 83449 458 .03345| 8 96764| 7 | 23
38 25263| 28 | 95832 441 26110 31 | 82992 457 .03353| 8 96756 8 | 22
39 .25291| 28 | 95392 440 26141| 31 | 82537| 466 .03360| 7 96749 7 | 21
40 | 0.25320) 29 |3.94952 440 0.26172| 31 3382083 454 103368 8 [ 096742 7 [ 20
41 25348| 28 | 94514 439 26203| 31 81630| 453 .03376| 8 96734| 8 | 19
42 .25376| 28 | 94076 438 26235| 32 81177| 452 03384 8 96727 7 | 18
43 25404| 28 | 93640 437 26266 31 80726| 451 03392 8 96719| 8 | 17
44 25432| 28 | 93204/ 436 26297| 31 |  .8o27e| 450 .03400| 8 96712 7 | 16
45 | 0.25460| 28 [3.92770| 434 [0.26328 31 [3.79827| 450 1.03408| 8 [096705 7 [15
46 .25488| 28 | 92337 433 26359| 31 79378 449 03416/ 8 96697| 8 | 14
47 25516| 28 | .91904| 432 26390 31 78931 448 03424/ 8 96690 7 | 13
48 25545) 29 | 91473 431 26421| 31 78485 447 03432 8 96682| 8 | 12
49 25573| 28 | 91042 430 26452| 31 78040 446 03439 7 96675 7 | 11
50 | 0.25601| 28 [3.90613] 430 [026483 31 [ 377595 444 1.03447) 8 [0.96667] 8 [10
51 25629| 28 | 90184 429 26515 32 | 77152 443 .03455| 8 96660 7 | 9
52 .25657| 28 | .89756| 428 26546 31 76709 442 03463 8 96653 7 | 8
53 .25685| 28 | 89330 427 26577| 31 76268 441 03471/ 8 96645 8 | 7
54 25713| 28 | .88g04| 426 .26608| 31 75828 440 .03479| 8 96638 7 | 6
55 | 0.25741| 28 [388479 424 0.26639| 31 375388 440 1.03487] 8 [096630 8 [ 5
56 25769| 28 | 8g056| 423 26670 31 | 74950 439 .03495| 8 96623 7 | 4
57 25798| 29 | 87633 422 26701| 31 | 74512) 438 .03503| 8 96615 8 | 3
58 .25826| 28 | 87211 421 26733| 32 74075| 437 03511 8 96608 7 | 2
59 25854| 28 | 86790 420 26764| 31 73640| 436 03520 9 96600 8 | 1
60 | 0.25882 28 |3.86370 420 0.26795| 31 | 373205 434 1.03528) 8 | 096593 7 | 0
t Diff. Diff. Diff. Diff. Diff. Diff. 1t
1040 cos |, 1 v v i 1< 75°
- sec cot tan csc sin h

TABLE 2
Natural Trigonometric Functions
15°- < 164°
y sin | Diff. cse Diff. tan Diff. cot Diff. sec Diff. cos Diff.
1 v 1 v i v
0 | 025882 3.86370 0.26795 3.73205 1.03528 0.96593 60
1 25910| 28 | 85951 419 26826| 31 72771 433 .03536| 8 96585 8 | 59
2 25938| 28 | 85533 419 26857 31 | 72338| 432 .03544| 8 96578 7 | 58
3 25966| 28 | 85116 418 26888| 31 | .71907| 431 .03552| 8 96570| 8 | 57
4 .25994| 28 | 84700 417 .26920| 32 71476| 430 .03560, 8 96562| 8 | 56
5 | 026022 28 |3.84285 416 0.26951| 31 371046 430 1.03568| 8 [ 096555 ! [ 55
6 .26050| 28 | 83871 414 26982| 31 70616| 430 .03576| 8 96547| 8 | 54
7 26079) 29 | 83457 413 27013| 31 70188 429 03584/ 8 96540 7 | 53
8 26107| 28 | 83045 412 27044| 31 | e9761| 428 .03592| 8 96532 8 | 52
9 26135| 28 | 82633 411 27076| 32 | 69335 427 .03601| 9 96524| 8 | 51
10 | 0.26163 28 [3.82223) 410 0.27107| 31 [368909| 426 103609 8 [ 096517 7 [ 50
11 26191| 28 | 81813 410 27138| 31 68485 424 .03617| 8 96509| 8 | 49
12 26219| 28 | 81404 409 27169| 31 68061 423 03625 8 96502| 7 | 48
13 26247| 28 | 80996 408 27201| 32 67638 422 03633 8 96494| 8 | 47
14 26275 28 | 80589 407 27232| 31 |  er217] 421 .03642| 9 96486| 8 | 46
15 | 0.26303| 28 [3.80183 407 [0.27263| 3! [ 3.66796] 420 1.03650| 8 [ 0.96479| 7 [ 45
16 .26331| 28 | 79778 406 27294| 31 66376| 420 .03658| 8 96471| 8 | 44
17 .26359| 28 | 79374 404 27326| 32 65957 420 .03666| 8 96463 8 | 43
18 .26387| 28 | 78970 403 27357| 31 65538| 419 03674/ 8 96456| 7 | 42
19 26415| 28 | 78568 402 27388| 31 65121| 418 03683 9 96448) 8 | 41
20 | 0.26443| 28 [378166| 401 [027419] 31 ["3.64705 417 1.03691| 8 [ 0.96440 8 [40
21 26471| 28 | 77765 400 27451| 32 | e4289| 416 .03699| 8 96433 7 | 39
22 26500 29 | 77365 400 27482| 31 63874 414 .03708| 9 96425 8 | 38
23 .26528| 28 | 76966 399 27513| 31 63461 413 03716/ 8 96417| 8 | 37
24 .26556| 28 | 76568 399 27545| 32 63048| 412 03724/ 8 96410 7 | 36
95 | 0.26584) 28 [376171 398 0.27576| 31 362636 412 103732| 8 [0.96402) 8 [ 35
26 26612| 28 | 75775 397 27607 31 | e2224| 411 03741| 9 96394 8 | 34
27 26640| 28 | 75379 396 27638| 31 | 61814] 410 .03749| 8 96386 8 | 33
28 .26668| 28 | 74984 394 27670 32 61405| 410 .03757| 8 96379) 7 | 32
29 .26696| 28 | 74591 393 27701| 31 .60996| 409 .03766| 9 96371) 8 | 31
30 | 0.26724| 28 [374198 392 0.27732| 31 [T360588 408 1.03774| 8 [ 096363 8 [ 30
31 26752| 28 | 73806 392 27764| 32 60181 407 03783 9 96355 8 | 29
32 26780| 28 | 73414| 391 27795 31 | 59775| 407 03791| 8 96347| 8 | 28
33 26808| 28 | 73024/ 390 27826| 31 |  59370| 406 .03799| 8 96340 7 | 27
34 .26836| 28 | 72635 390 27858| 32 58966 404 .03808| 9 96332| 8 | 26
35 | 0.26864) 28 |3.72246 389 0.27889| 31 358562 403 1.03816| 8 [ 096324 8 [ 25
36 26892| 28 | 71858 388 27921| 32 58160 402 03825 9 96316| 8 | 24
37 26920 28 | .71471) 387 27952| 31 57758| 401 03833 8 96308| 8 | 23
38 26948| 28 | 71085 387 27983| 31 |  57357| 400 03842 9 96301 7 | 22
39 .26976| 28 | 70700 386 28015| 32 | 56957) 400 .03850| 8 96293 8 | 21
40 | 0.27004| 28 [370315 384 0.28046| 31 356557 400 103858 8 [ 0.96285 8 [ 20
41 27032| 28 | 69931 383 28077| 31 56159