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TABLES OF TRIGONOMETRIC FUNCTIONS

On the following pages are given tables for the natural trigomo-
metric functions, sines, cosines, tangents and cotangents, and their
logarithms, for every minute in the angle. 'The logarithms are
printed with heavier face type so that no confusion need result from
the fact that both the logarithms and the natural functions are given
on the same page. The values of the secants and cosecants are not
given in these tables, as they are not generally necessary for the solu-
tion of triangles, and all the rules and formulas in Part I of this
treatise (MAOHINERY'S Reference Series No. §4), are given in a form
which does not introduce these two functions.

Should, however, the values of these functions be required, they can
easily be derived from the tables. The secant is found by dividing 1
by the cosine of the angle, and the cosecant is found by dividing 1
by the sine of the angle. Written as formulas, these rules would be:

1
8eC a=—
cos a
1
cosec a =
sina
Example: Find the secant and cosecant of 15 degrees 42 minutes.
1 1
sec 16° 42'= = ==1.0887
cos 16° 42’ 0.96269
1

cosec 16° 42’ = = 3.6966

sin15° 42’  0.27060

The use of the tables has been fully explained in Part I, and it is,
therefore, not necessary to give any further explanations here; if the
use of the tables is not thoroughly understood, the explanatory matter
found in Chapter V of Part I should be carefully studied.
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No. 39. Fans, Ventilation and Heating.
=Funs; Heaters; Shop Heating.

No. 40. Fly-Wheels.—T heir Purpose,
Calculation and Design.
. Wo. 41. Jigs and Fixtures, Part I.—
Principles of Jig and Fixture Design;
Drill and Boring Jig Bushings; Locating
Points; Clamping Devices.

No. 42. Jigs and Pixtures, Part II.—
ppen and Closed Drill Jigs.
. No. 43. Jigs and FPixtures, Part III.—
Boring and Milling Fixtures.
| Wo. 44. e Blacksmithing.—Sys-
tems, Tools and Machines used.

No. 45. Drop rorgtni;—Lay-out of
Plant; Methods of Drop Forging; Dies.

No. 46. Hardening and Tempering.—
Hardening Plants; Treating High-Speed
Steel; Hardening Gages.

No. 47. Electric Overhead Cranes.—
Design and Calculation.

No. 48. Files and PFiling.—Types of
Files; Using and Making Files.
. No. 49. @Girders for Electric Overhead

Franes.
No. 50. Principles and Practice of Ase
cmbling Machine Tools, Part I.

No. 51. Principles and Practice of Ase-
sembling Machine Tools, Part II.

No. 52. Advanced Shop Arithmetic for
the Machinist.

No. 53. Use of Logarithms and Logar-
fthmioc Tablas. ¢

Ro. 54. Solution of Triangles, Part I.
—Methods, Rules and Examples.

No. 56.
~Tables of Natural Functions.

No. 56. Ball Bearings.—Principles of
Design and Construction.

No. 57. Metal Spinning.—~Machines,
Tools and Methods Used.

No. 58. Melical and Elliptic Springs.—
Calculation and Design.

No. 59. Machines, Tools and Methods
of Automobile Manufacture.

No. 60. Construction and Manufacture
of Automobiles.

Ro. 61. Blacksmith Shop Practice.—
Model Blacksmith Shop; Welding; Forg-
ing of Hooks and Chains; Miscellaneous
Appliances and Methods.

No. 62. Hardness and Durability Teste
ing of Metals.

No. 63. Heat Treatment of Steel.—
Hardening, Tempering, Case-Hardening.

No. 64. Gage Making and Lapping.

¥o. 65. Pormulas and Constants for
Gas Engine Design.

No. 66. Heating and Ventilation of
8hops and Offices.

Solution of Triangles, Part II. -

No. 67.

No. 68.
neys.

Bollers.
Boiler Furnaces and Chime

No. 69. Feed Water Appliances.

No. 70. Steam Engines.

No. 71 Steam Turbines.

No. 72 Pumps, Condens Steam and
Water Piping. P ers

No. 73. Principles and Applications of
Electricity, Part I.—Static Electricity;
Electrical Measurements; Batteries.

No. 74. Principles and Applications of
Electricity, Part II.—Magnetism; Elec-
tro-Magnetism; Electro-Plating.

No. 75. Principles and Applications of
Eleotricity, Part IIl.—Dynamos; Motors;
Electric Railways.

No. 76. Principles and Applications of
Electricity, Part IV.—Electric Lighting.

No. 77. Principles and Applications of
ztllectrloity, Part V.—Telegraph and Tele-
phone.

No. 78. Principles and Applications of

Electricity, Part VI.—Transmission of
Power.
No. 79. Locomotive Building, Part IL.—

Main and Side Rods.

No. 80. XLoocomotive Buillding, Part II.
—Wheels; Axles; Driving Boxes.

No. 81. XLocomotive Building, Part IIL
—Cylinders and Frames.

No. 82. Locomotive Bullding, Part IV.
—Valve Motion.

No. 83. TLocomotive Building, Part V.
.—Boller Shop Practice. '

* XNo. 84. Locomotive Building, Part VI.

—Erecting.

No. 85. Mechanical Drawing, Part I.
—Instruments; Materials; Geometrical
Problems.

No. 86. Mechanical Drawing, Part II.
—Projection.

No. 87. Mechanical Drawing, Part III

—Machine Details.

No. 88. Mechanical Drawing, Part IV.
—Machine Details. !

No. 89. The Theory of Shrinkage
Forced PFits. i go and

No. 90. Rallway Repair Shop Practice.

No. 91. Operation of Machine Tools.—
The Lathe, Part I.

No. 93. Operation of Machine Tools.—
The Lathe, Part II.

No. 93. Operation of Machine Tools.—
Planer, Shaper and Slotter.

No. 94. Operation of Machine Tools.—
Drilling Machines.

No. 95. Operation of Machine Tools.—
Vertical and Horizontal Boring Machines.

ADDITIONAL TITLES WILL BE ANNOUNCED IN MACHINERY FROM TIME TO TIMB

. MACHINERY'S DATA SHEET -SERIES

MacHINERY'S Data Sheet Books include the well-known series of Data Sheets
origzinated by MACHINERY, and issued monthly as supplements to the publication;
of these Data Sheets over 500 have been published, and 6,000,000 copies sold. - Re-
vised and greatly amplified, they are now presented in book form, kindred sub-

jeccs being grouped together.

The purchaser may secure either the books on

those subjects in which he is specially interested, or, if he pleases, the whole set at

‘one time.
in the world.

The price of each book is 25 cents (one shilling) delivered anywhere

TITLES AND CONTENTS8 ON BACK COVER



CONTENTS OF DATA SHEET BOOKS

No. 1. Screw Threads.—United States,
Whitworth, Sharp V- and British Associa-
tion Standard Threads; Briggs Pipe
Thread; Oil Well Casing Gages; Fire Hose
Connections; Acme Thread; Worm
Threads; Metric Threads; Machine, Wood,
and Lag Screw Threads; Carriage Bolt
Threads, etc.

No. 2. Screws, Bolts and Nuts.—Fil-
lister-head, Square-head, Headless, Col-
lar-head and Hexagon-head Screws; Stand-
ard and Special Nuts; T-nuts, T-bolts and
Washers; Thumb Screws and Nuts; A. L.
A. M. Standard Screws and Nuts; Machine
Screw Heads; Wood Screws; Tap Drills;
Lock Nuts; Eye-bolts, etc.

No. 3. Taps and Dies.—Hand, Machine,
Tapper and Machine Screw Taps; Taper
Die Taps; Sellers Hobs; Screw Machine
Taps; Straight and Taper Boil:r Taps;
Stay-bolt, Washout, and Patch-bolt Taps;
Pipe Taps and Hobs; Solid Square, Round
Adjustable and Spring Screw Threading

Dies.

No. 4. Reamers, Sockets, Drills and
Milling Cutters.—Hand Reamers; Shell
Reamers and Arbors; Pipe Reamers; Taper
Pins and Reamers; Brown & Sharpe,
Morse and Jarno Taper Sockets and Ream-
ers; Drills; Wire Gages; Milling Cutters;
Setting Angles for Milling Teeth in End
Mills and Angular Cutters, etc.

No. 5. Spur Gearing.—Diametral and
Circular Pitch; Dimensions of Spur Gears;
Tables of Pitch Diameters; Odontograph
Tables; Rolling Mill Gearing; Strength of
Spur Gears; Horsepower Transmitted by
Cast-iron and Rawhide Pinions; Design of
Spur Gears; Weight of Cast-iron Gears;
Epicyclic Gearing.

No. 6. Bevel, Spiral and Worm Gear-
ing.—Rules and Formulas for Bevel
Gears; Strength of Bevel Gears; Design
of Bevel Gears; Rules and Formulas for
Spiral Gearing; Tables Facilitating Calcu-
lations; Diagram for Cutters for Spiral
Gears; Rules and Formulas for Worm
Gearing, etc.

No. 7. Shafting, Keys and Keyways.—
Horsepower of Shafting; Diagrams and
Tables for the Strength of Shafting;
Forcing, Driving, Shrinking and Running
Fits; Woodruff Keys; United States Navy
Standard Keys; Gib Keys; Milling Key-
ways; Duplex Keys.

No. 8. Bearings, Couplings, Clutches,
Crane Chain and Hooks.—Pillow Blocks;
Babbitted Bearings; Ball and Roller Bear-
ings; Clamp Couplings; Plate Couplings;
Flange Couplings; Tooth Clutches; Crab
Couplings; Cone Clutches; Universal
Joints; Crane Chain; Chain Friction;
Crane Hooks; Drum Scores.

No. 9. Springs, Slides and Machine
Details.—TFormulas and Tables for Spring
Calculations; Machine Slides; Machine
Handles and Levers; Collars; Hand
Wheels; Pins and Cotters; Turn-buckles,
etc.

No. 10. Motor Drive, Speeds and Feeds,
Change Gearing, and Boring Bars.—[ower
required for Machine Tools; Cutting
Speeds and Feeds for Carbon and High-
speed Stcel; Screw Machine Speeds and
Feeds; Heat Treatment of High-speed

Steel Tools; Taper Turning; Change Gear-
ing for the Lathe; Boring Bars and Tools,

etc.

No. 11. Milling Machine Indexing,
Clamping Devices and Planer Jacks.—
Tables for Milling Machine Indexing;

Change Gears for Milling Spirals; Angles
for setting Indexing Head when Milling
Clutches; Jig Clamping Devices; Straps
and Clamps; Planer Jacks.

No. 12. Pipe and Pipe Pittings.—Pipe
Threads and Gages; Cast-iron Fittings;
Bronze Fittings; Pipe Flanges; Pipe

Bends; Pipe Clamps and Hangers; Dimen-
sions of Pipe for Various Services, etc.

No. 13. Boilers and Chimneys.—F'lue
Spacing and Bracing for Boilers; Strength
of Boiler Joints; Riveting; Boiler Setting;
Chimneys.

No. 14. Locomotive and Railway Data.
—Locomotive Boilers; Bearing Pressures
for Locomotive Journals; Locomotive
Classifications; Rail Sections; Frogs,
Switches and Cross-overs; Tires; Tractive
Force; Inertia of Trains; Brake Levers;
Brake Rods, etc.

No. 15. Steam and Gas nnflnu.—Sat-
urated Steam; Steam Pipe Sizes; Steam
Engine Design; Volume of Cylinders;
Stuffiing Boxes; Setting Corliss Engine
Valve Gears; Condenser and Air Pump
Data; Horsepower of Gasoline Engines;
Automobile Engine Crankshafts, etc.

No. 16. Mathematical Tables.—Squares
of Mixed Numbers; Functions of Frac-
tions; Circumference and Diameters of
Circles; Tables for Spacing off Circles;
Solution of Triangles; Formulas for Solv-
ing Regular Polygons; Geometrical Pro-
gression, etc.

No. 17. Mechanics and Strength of Ma- '
terials.—Work; Energy; Centrifugal
Force; Center of Gravity; Motion; Fric-

tion; Pendulum; Falling Bodies; Strength
of Materials; Strength of Flat Plates;
Ratio of Outside and Inside Radii of
Thick Cylinders, etc.

No. 18. Beam Formnulas and Structural
Design.—Beam Formulas; Sectional Mod-
uli of Structural Shapes; Beam Charts;
Net Areas of Structural Angles; Rivet
Spacing; Splices for Channels and I-
beams; Stresses in Roof Trusses, etc.

Wo. 19. Belt, Rope and Chain Drives.—
Dimensions of Pulleys; Weights of Pul-
leys; Horsepower of Belting; Belt Veloc-
ity; Angular Belt Drives; Horsepower
transmitted by Ropes; Sheaves for Rope
Drive; Bending Stresses in Wire Ropes;
Sprockets for Link Chains; Formulas and
Tables for Various Classes of Driving
Chain.

No. 20. Wiring Diagrams, Heating and
Ventilation, and Miscellaneous Tables.
Typical Motor Wiring Diagrams; Resist-
ance of Round Copper Wire; Ruybber Cov-
ered Cables; Current Densities for Vari-
ous Contacts and Materials; Centrifugal
Fan and Blower Capacities; Hot Water
Main Capacities; Miscellaneous Tables:
Decimal Equivalents, Metric Conversion
Tables, Weights and Specific Gravity of
Metals, Weights of Fillets, Drafting-room
Conventions, etc.
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