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Contents; Acknowledgements; Introduction to Volume 2; Abbreviations;
ANALYTICAL COMMENTARY:; | Two fruits upon one tree; 1. The
continuation of the Early Draft into philosophy of mathematics; 2.
Hidden isomorphism; 3. A common methodology; 4. The flatness of
philosophical grammar; FOLLOWING A RULE 185-242; Introduction to
the exegesis; Il Rules and grammar; 1. The Tractatus and rules of
logical syntax; 2. From logical syntax to philosophical grammar; 3.
Rules and rule-formulations; 4. Philosophy and grammar; 5. The scope
of grammar; 6. Some morals; EXEGESIS 185-8; 11l Accord with a rule
1. Initial compass bearings2. Accord and the harmony between
language and reality; 3. Rules of inference and logical machinery; 4.
Formulations and explanations of rules by examples; 5. Interpretations,
fitting and grammar; 6. Further misunderstandings; EXEGESIS 189-202;
IV Following rules, mastery of techniques, and practices; 1. Following a
rule; 2. Practices and techniques; 3. Doing the right thing and doing the
same thing; 4. Privacy and the community view; 5. On not digging
below bedrock; V Private linguists and 'private linguists' - Robinson
Crusoe sails again

1. Is a language necessarily shared with a community of speakers?2.
Innate knowledge of a language; 3. Robinson Crusoe sails again; 4.
Solitary cavemen and monologuists; 5. Private languages and 'private
languages'; 6. Overview; EXEGESIS 203-37; VI Agreement in definitions,
judgements and forms of life; 1. The scaffolding of facts; 2. The role of
our nature; 3. Forms of life; 4. Agreement: consensus of human beings
and their actions; EXEGESIS 238-42; VIl Grammar and necessity; 1.
Setting the stage; 2. Leitmotifs; 3. External guidelines

4. Necessary propositions and norms of representation5. Concerning
the truth and falsehood of necessary propositions; 6. What necessary
truths are about; 7. lllusions of correspondence: ideal objects, kinds of
reality and ultra-physics; 8. The psychology and epistemology of the a
priori; (i) Knowledge; (ii) Belief; (iii) Certainty; (iv) Surprise; (V)
Discoveries and conjectures; (vi) Compulsion; 9. Propositions of logic
and laws of thought; 10. Alternative forms of representation; 11. The
arbitrariness of grammar; 12. A kinship to the non-arbitrary; 13. Proof
in mathematics

14. Conventionalismindex

The Second Edition of Wittgenstein: Rules, Grammar and Necessity (the
second volume of the landmark analytical commentary on

Wittgenstein's Philosophical Investigations) now includes extensively
revised and supplemented coverage of the Wittgenstein's complex and
controversial remarks on following rules. Includes thoroughly rewritten
essays and the addition of one new essay on communitarian and
individualist conceptions of rule-followingIncludes a greatly expanded
essay on Wittgenstein's conception of logical, mathematical and
metaphysical necessity
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"Two volumes bound as one" -- Cover page

This Dover edition, first published in 1984, is an unabridged, slightly
corrected republication in one volume of the work originally published
in two volumes by the Science and Technical Information Office of the
National Aeronautics and Space Administration for the U.S. Army Air
Mobility Research & Development Laboratory of the Aviation Systems
Command. Volume I, “Basic Theories of Rotor Aerodynamics (With
Application to Helicopters),” by W. Z. Stepniewski, was originally
published in 1979. Volume II, “Performance Prediction of Helicopters,”
by C. N. Keys, originally published in 1979, is being reprinted here
from the 1981 edition revised and edited by W. Z. Stepniewski

Contents: 1. Basic theories of rotor aerodynamics : (with application to
helicopters) / W.Z. Stepniewski — 2. Performance prediction of
helicopters / C.N. Keys ; edited by W.Z. Stepniewski

Cover; Title Page; Copyright Page; Foreword; Volume 1; Preface; Notes
on Metric System; Chapter I: Introduction; 1. Definition of Rotary-Wing
Aircraft; 1.1 General; 1.2 Disc Loading; 2. Energy Consumption of
Rotary-Wing Aircraft; 2.1 Hover; 2.2 Cruise; 3. Fundamental Dynamic
Problems of the Rotor; 3.1 Asymmetry of Flow; 3.2 Asymmetry of Blade



Loads; 3.3 Flapping Hinge; 4. Blade Flapping Motion; 4.1 Static
Stability; 4.2 Dynamic Stability; 4.3 Effect of Flapping Hinge Offset; 5.
Rotor Control; 5.1 Rotor Thrust Inclination through Cyclic Control in
Hover; 5.2 Blade Flapping in Forward Flight

5.3 Control of the Thrust Vector Inclination6. Blade Lagging Motion; 7.
Configurations; 7.1 Rotor Types; 7.2 Types of Helicopter Control; 7.3
Conventional Helicopter; 7.4 Tilt Rotor; References for Chapter I;
Chapter Il: Momentum Theory; 1. Introduction; 2. Simplest Model of
Thrust Generation; 3. Actuator Disc; 3.1 Induced Velocity and Thrust in
Axial Translation; 3.2 Contraction and Expansion of the Slipstream; 3.3
Ideal Power in Climb and Hovering; 3.4 Vertical Climb Rates; 3.5
Vertical Descent Rates; 3.6 Induced Velocity and Thrust in Nonaxial
Translation

3.7 Power Required in Nonaxial Translation3.8 Thrust Tilt in Forward
Flight; 3.9 Induced Power in Horizontal Flight; 3.10 Rate of Climb in
Forward Flight; 3.11 Partial and Zero-Power Descent in Forward Flight .;
4. Flight Envelope of an Ideal Helicopter; 5. Effects of Downwash
Characteristics on Induced Power; 5.1 Uniform Downwash - No Tip
Losses; 5.2 Nonuniform Downwash and Tip Losses - The kind Factor;
5.3 Examples of kfncj Values and Types of Loading in Hover; 5.4 kind
Values and Types of Span-Loading in Horizontal Flight; 6. Tandem
Rotor Interference in Horizontal Flight; 6.1 The Model

6.2 Axial Flow Velocities and Induced Power6.3 Thzkmd Factor; 7.
Induced Velocity Distributions Along Disc Chords; 8. Concluding
Remarks re Momentum Theory; References for Chapter II; Chapter 111
Blade Element Theory; 1. Introduction; 2. Axial Translation and
Hovering; 2.1 Basic Considerations of Thrust and Torque Predictions;
2.2 Combined Blade-Element and Momentum Theory; 2.3
Nondimensional Coefficients; 2.4 Rotor Profile Power in Axial
Translation; 2.5 Tip Losses; 2.6 Rotor Thrust and Power in Climb and
Hovering; 2.7 Thrust and Induced Power of Intermeshing and
Overlapping Rotors

2.8 Rotor Power, and Aerodynamic and Overall Efficiencies in Hover3.
Forward Flight; 3.1 Velocities; 3.2 Thrust and Torque (General
Considerations); 3.3 Downwash Distribution Along the Rotor Disc
Chord; 3.4 Blade Profile Drag Contribution to Rotor Power and Drag
(Simplified Approach); 3.5 Further Study of Blade Profile Drag
Contribution to Rotor Power and Drag; 3.6 Contribution of Blade
Element Induced Drag to Rotor Torque and Power; 3.7 Contribution of
Blade Element Induced Drag to Rotor Drag; 3.8 Propulsive Thrust and
Power Required in Horizontal Flight

3.9 Rotor and Helicopter Efficiency in Horizontal Flight

Sommario/riassunto Recent literature related to rotary-wing aerodynamics has increased
geometrically; yet, the field has long been without the benefit of a
solid, practical basic text. To fill that void in technical data, NASA
(National Aeronautics and Space Administration) commissioned the
highly respected practicing engineers and authors W. Z. Stepniewski
and C. N. Keys to write one. The result: Rotary-Wing Aerodynamics, a
clear, concise introduction, highly recommended by U.S. Army experts,
that provides students of helicopter and aeronautical engineering with
an understanding of the aerodynamic phenomena o



