ReaderTT.config = {"pagecount":134,"title":"Project Documentation","author":"Salman Jamali","subject":"","keywords":"","creator":"Writer","producer":"LibreOffice 7.2","creationdate":"D:20220814105501Z'","moddate":"","trapped":"","fileName":"document.pdf","bounds":[[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210]],"bookmarks":[{"title":"DEDICATION","page":7,"zoom":"XYZ 416 1100 0"},{"title":"ACKNOWLEDGEMENT ","page":9,"zoom":"XYZ 372 1100 0"},{"title":"TABLE OF CONTENTS","page":11,"zoom":"XYZ 364 1066 0"},{"title":"LIST OF FIGURES","page":14,"zoom":"XYZ 379 1100 0"},{"title":"LIST OF TABLES","page":17,"zoom":"XYZ 386 1100 0"},{"title":"ABSTRACT","page":18,"zoom":"XYZ 430 1100 0"},{"title":"The Purpose of Pilot Ejection study is to determine the trajectory of a pilot ejected from a fighter aircraft in order to ascertain whether he will strike the vertical stabilizer of the aircraft. The simulation is developed to show the user a visual display of what would happen after the ejection button is pressed.","page":18,"zoom":"XYZ 154 979 0"},{"title":"The project is divided into two phases, the mathematical part and the programming part. In the first part of project, The differential equation (provided in the case study of Advance Continuous Simulation Language (ACSL)) have been solved to calculate the values of x component of speed of pilot seat, y component of speed of pilot seat, acceleration of pilot seat and exit angle of pilot seat using numerical method (Runge Kutta 4th order) for the duration of 4 seconds.","page":18,"zoom":"XYZ 154 729 0"},{"title":"In the second part of the project, the win32 API and DirectX API in Visual C++ 6.0 have been used to develop / display the simulation, graphs and values.","page":18,"zoom":"XYZ 154 405 0","children":[{"title":"CHAPTER 1","page":20,"zoom":"XYZ 423 1025 0"},{"title":"INTRODUCTION","page":20,"zoom":"XYZ 401 966 0","children":[{"title":"1.1 Introduction","page":20,"zoom":"XYZ 154 908 0"}]}]},{"title":"Ejection process is a well-defined system known as Egress System - That refers to the entire ejection system, including seat ejection, canopy jettisoning and emergency life-support equipment.","page":20,"zoom":"XYZ 209 854 0"},{"title":"Ejecting from an aircraft is rare, but pilots sometimes have to resort to pull the ejection handle to save their lives. Ejection is the only option left to get the pilot or crewmember out of an aircraft when it is damaged or has lost the control.","page":20,"zoom":"XYZ 209 679 0"},{"title":"The factors that are involved in this process are aircraft velocity (VA), ejection velocity (VE), ejection angle (E), mass of pilot and seat (m), acceleration due to gravity (g), Cross-Sectional area of seat (S), Air Density () and Drag Coefficient (CD).","page":20,"zoom":"XYZ 209 467 0"},{"title":"The simulation is developed to show the user a visual display of what would happen at a certain condition, after the ejection button is pressed. This way a lot of investment in the experiments of the ejection process will be reduced and the risk of a loss of life due to any failure in the Egress System is also reduced. Also the user can judge the \u201cright\u201d parameters that should have been used for a safe ejection.","page":20,"zoom":"XYZ 209 255 0"},{"title":"There are two phases of ejection the initial phase and the final phase; the initial phase of the ejection is illustrated in Figure 1.1. The final phase occurs when the seat is disengaged from the aircraft. This phase of ejection is shown in Figure 1.2.","page":21,"zoom":"XYZ 209 850 0","children":[{"title":"1.2 Objectives","page":21,"zoom":"XYZ 154 638 0"}]},{"title":"Purpose of Pilot Ejection study is to determine the trajectory of a pilot ejected from a fighter aircraft in order to ascertain whether he will strike the vertical stabilizer of the","page":21,"zoom":"XYZ 209 584 0"},{"title":"","page":21,"zoom":"XYZ 209 434 0"},{"title":"","page":23,"zoom":"XYZ 154 738 0"},{"title":"aircraft. Several combinations of aircraft speed and altitude are investigated since the drag on the pilot, causing his relative horizontal motion with respect to the aircraft, is a function of air density and velocity (squared).","page":24,"zoom":"XYZ 154 1100 0"},{"title":"The ejection system is devised so that it causes the pilot and his seat to travel along rails at a specified exit velocity (VE) at an angle (E) backward from vertical. The seat becomes disengaged from the rails at Y=Y1.","page":24,"zoom":"XYZ 209 912 0"},{"title":"Once the pilot and seat combination leaves the rails, it follows a ballistic trajectory, which can be determined; however, since it is the relative motion of the pilot with respect to the aircraft (which is assumed to fly level at constant speed) that is important, the equations are formulated to obtain this trajectory directly.","page":24,"zoom":"XYZ 209 738 0","children":[{"title":"1.3 Methodology","page":24,"zoom":"XYZ 154 488 0"}]},{"title":"The equations governing the motion of the pilot seat once the ejection button has been pressed are discussed in chapter 3 and have been taken from the case study given in ACSL Software [1]. These governing equations will be solved using the following numerical methods.","page":24,"zoom":"XYZ 209 434 0"},{"title":"Runge Kutta 4th Order","page":24,"zoom":"XYZ 181 247 0","children":[{"title":"1.4 Organization of Report","page":25,"zoom":"XYZ 154 1075 0"}]},{"title":"In chapter one, the theme of the project is defined by the basic definition of ejection system, objectives to be achieved and the methodology used to complete this project.","page":25,"zoom":"XYZ 209 1020 0"},{"title":"In chapter two, the history of ejection seats, ejection seat development and physics related to ejection system is described. Also ejection initiation, sequence and timing of different models of aircraft are provided.","page":25,"zoom":"XYZ 209 883 0"},{"title":"In chapter three, equations that will govern the ejection process are given. The numerical method used to calculate the results using the given equations is discussed along with the sequence of calculations.","page":25,"zoom":"XYZ 209 708 0"},{"title":"In chapter four, the purpose, behavior and explanation of Dialog Boxes (\u201cIntroduction\u201d,\u201dEnter Values\u201d, \u201cMethods\u201d, and \u201cView\u201d) are provided along with the Flow of Operations and Snap Shots.","page":25,"zoom":"XYZ 209 534 0"},{"title":"In chapter five, two cases are given, first case is a successful ejection and the second case is an unsuccessful ejection. Both the cases are presented along with the snap shots of simulation, values and graphs.","page":25,"zoom":"XYZ 209 359 0"},{"title":"In chapter six, the conclusion and recommendations to build a complete pilot seat ejection simulation package is provided.","page":26,"zoom":"XYZ 209 1100 0"},{"title":"Finally the appendices are provided, to present the description of all the win32 and DirectX API\u2019s used in the project along with the list of CD contents, References and software libraries.","page":26,"zoom":"XYZ 209 962 0","children":[{"title":"CHAPTER 2","page":27,"zoom":"XYZ 423 1025 0"},{"title":"LITERATURE REVIEW","page":27,"zoom":"XYZ 364 966 0","children":[{"title":"2.1 Introduction and Early History","page":27,"zoom":"XYZ 154 908 0"}]}]},{"title":"Initially it was considered very \"un-manly\" to even consider wearing a parachute in an airplane. Several countries made a concerted effort to warn their pilots not to even think about anything other than their assigned mission; to think about getting out of the airplane was out of the question [2, 3].","page":27,"zoom":"XYZ 209 854 0"},{"title":"Through most of World War II, it was considered an even bet that should something happen to the aircraft you could use your parachute. Most aircrew members wore them all of the time, usually sitting on the chute that doubled as a seat cushion and merely jumped from the airplane, time and altitude permitting.","page":27,"zoom":"XYZ 209 604 0"},{"title":"With the arrival of modern, jet and other types of high performance aircraft, the pilots sought more of an advantage in getting away from the aircraft. Both the British and American aerospace worked toward enhancing pilot survivability leading to what we have known as the modern ejection seat and its related equipment.","page":27,"zoom":"XYZ 209 355 0"},{"title":"Most of the modern seats are known simply as \"0-0\" (zero-zero) seats, meaning that they are fully capable of ejection of the air crewmen from \"0\" feet altitude and without any forward airspeed.","page":28,"zoom":"XYZ 209 1000 0","children":[{"title":"2.1.1 Key Seat Features","page":28,"zoom":"XYZ 154 825 0"}]},{"title":"The pilot seat has the following key features and is shown in Fig 2.1.","page":28,"zoom":"XYZ 209 771 0","children":[{"title":"1. Face Curtain Ejection Handle","page":28,"zoom":"XYZ 154 688 0"},{"title":"2. Canopy Breaker","page":28,"zoom":"XYZ 154 648 0"},{"title":"3. Ejection Controls Safety Handle","page":28,"zoom":"XYZ 154 608 0"},{"title":"4. Emergency Release Handle","page":30,"zoom":"XYZ 154 1092 0"},{"title":"5. Lower Ejection Handle","page":30,"zoom":"XYZ 154 1052 0"},{"title":"6. Shoulder Harness Lock Lever","page":30,"zoom":"XYZ 154 1011 0"},{"title":"7. Shoulder Harness Straps","page":30,"zoom":"XYZ 154 971 0"},{"title":"8. Koch Fittings","page":30,"zoom":"XYZ 154 931 0"},{"title":"9. Lap Belts/Harness Straps","page":30,"zoom":"XYZ 154 891 0"},{"title":"10. Personal Services Connector","page":30,"zoom":"XYZ 154 850 0"},{"title":"11. Survival kit (RSSK-8)","page":30,"zoom":"XYZ 154 810 0"},{"title":"12. Parachute Rip Cord Handle","page":30,"zoom":"XYZ 154 770 0"},{"title":"13. \"Remove Before Flight\" Safety Pin","page":30,"zoom":"XYZ 154 730 0"}]},{"title":"The ejection seat is quite an engineering feat in itself. It is usually light weight, yet very strong, contains the parachute for the crewman, the survival kit, a separate booster rocket to balance the seat, some type of stabilizing equipment, separate oxygen supplies for the crewman, pilot's attachments for the seat and communications connectors.","page":30,"zoom":"XYZ 209 672 0"},{"title":"Large-scale models of such a seat would be a very interesting modeling subjects in it self. The seat is usually mounted onto or into the aircraft using a \"rail\" type of system and often attached to the back of the bulkhead itself, rather than the floor of the aircraft.","page":30,"zoom":"XYZ 209 422 0","children":[{"title":"2.1.2 Ejection Seat Parts and Features","page":30,"zoom":"XYZ 154 210 0"}]},{"title":"The pilot seat has the following Parts and Features: -","page":31,"zoom":"XYZ 209 1075 0","children":[{"title":"High strength, lightweight seat structure of aluminum sheet construction","page":31,"zoom":"XYZ 181 1029 0"},{"title":"An integral ground safety device for ejection controls","page":31,"zoom":"XYZ 181 964 0"},{"title":"A two-stage rocket catapult","page":31,"zoom":"XYZ 181 924 0"},{"title":"Flip-up or fixed canopy breakers to allow safe ejection through the canopy","page":31,"zoom":"XYZ 181 884 0"},{"title":"Two ejection controls: a face curtain ejection handle and a lower ejection handle located on the forward or side edge of the seat bucket","page":31,"zoom":"XYZ 181 818 0"},{"title":"An MA-2 integrated torso harness which provides positive torso restraint during the flight, crash, and parachute opening loads","page":31,"zoom":"XYZ 181 728 0"},{"title":"A rigid seat survival kit contains the emergency oxygen supply and survival equipment.","page":31,"zoom":"XYZ 181 638 0"},{"title":"An actuator cable is attached to radio beacon in the survival kit so that automatic actuation of the beacon occurs upon seat separation from the aircraft.","page":31,"zoom":"XYZ 181 573 0"},{"title":"A seat stabilization consisting of two braking devices attached to the bottom of the seat","page":31,"zoom":"XYZ 181 483 0"},{"title":"Pilot's services, which plug into the aft portion of the left console. These lines pull free at their disconnection upon ejection.","page":31,"zoom":"XYZ 181 417 0","children":[{"title":"2.1.3 Ejection Initiation, Sequence and Timing","page":31,"zoom":"XYZ 154 310 0"}]}]},{"title":"Beginning the initiation process is normally handled in one of two methods: (1) using the lower handle or (2) using the face curtain.","page":32,"zoom":"XYZ 209 1100 0"},{"title":"In an EA-6B Aircraft, for example the timing sequence is even more critical, when you realize there are often a full crew of 3 or 4 pilots and NFOs (or ECMO: Electronic Counter Measures Officer) in the aircraft, each of which has to have his precise departure from the aircraft in a very exact position and apart from the others.","page":32,"zoom":"XYZ 209 962 0","children":[{"title":"Their sequence is:","page":32,"zoom":"XYZ 154 705 0"},{"title":"ECMO 3 (left rear position) 0 sec's","page":32,"zoom":"XYZ 154 665 0"},{"title":"ECMO 2 (right rear position) 0.40 sec's","page":32,"zoom":"XYZ 154 625 0"},{"title":"ECMO 1 (right front position) 0.80 sec's","page":32,"zoom":"XYZ 154 584 0"},{"title":"Pilot (left front position) 1.20 sec's","page":32,"zoom":"XYZ 154 544 0"}]},{"title":"There are a few other small details incorporated into modern seats. One is the ability for the seat to work effectively underwater, with full oxygen supply to the pilot and the ability of the pilot's parachute and harness to separate while in the water. The Navy has incorporated this unique device in the parachute harnesses called \"SEAWARS\" releases.","page":32,"zoom":"XYZ 209 486 0"},{"title":"It automatically releases the chute from the pilot's harness as it senses salt water, thereby relieving them of the often-fatal drag of water into the parachute. While it may seem like fun to be in the water, apparently drowning in the sea is one of the most common problems encountered by pilots downed at sea.","page":33,"zoom":"XYZ 209 1100 0","children":[{"title":"2.1.4 Basic Ejection Seats Used in Modern Naval Aircraft","page":33,"zoom":"XYZ 154 850 0"}]},{"title":"The Seat Type along with their respective Aircraft Types is stated below.","page":33,"zoom":"XYZ 209 767 0","children":[{"title":"Seat Type: Aircraft Type:","page":33,"zoom":"XYZ 154 684 0"},{"title":"Martin-Baker GRUEA-7 EA-6B","page":33,"zoom":"XYZ 154 644 0"},{"title":"M-B MK GRU-7 A-6","page":33,"zoom":"XYZ 154 604 0"},{"title":"M-B MK GRU-7A F-14","page":33,"zoom":"XYZ 154 563 0"},{"title":"M-B MK MK-H7 F-4","page":33,"zoom":"XYZ 154 523 0"},{"title":"M-B MK SJU-5/A, 6/A F/A-18A/B/C/D","page":33,"zoom":"XYZ 154 483 0"},{"title":"M-B MK SJU-17(V)1/1, 2/A F/A-18C/D","page":33,"zoom":"XYZ 154 443 0"},{"title":"Stencel SJU-4A/13/14 AV-8B & TAV-8B","page":33,"zoom":"XYZ 154 402 0"},{"title":"Stencel SJU-8A/11A/12A A-7E, TA-7C & EA-7L","page":33,"zoom":"XYZ 154 362 0"},{"title":"ESCAPAC 1G-3 A-4, TA-4","page":33,"zoom":"XYZ 154 322 0"},{"title":"ESCAPAC 1G-2/4/5 A-7E, TA-7C & EA-7L","page":33,"zoom":"XYZ 154 282 0"},{"title":"ESCAPAC 1E1 S-3","page":33,"zoom":"XYZ 154 241 0"},{"title":"North American LS-1A T-2C","page":34,"zoom":"XYZ 154 1100 0"},{"title":"North American LW-3B OV-10","page":34,"zoom":"XYZ 154 1059 0"},{"title":"Northrup M-38 T-38, F-5","page":34,"zoom":"XYZ 154 1019 0"},{"title":"ACES-II F-16","page":34,"zoom":"XYZ 154 979 0","children":[{"title":"2.2 Ejection Systems","page":35,"zoom":"XYZ 154 1100 0"},{"title":"2.2.1 Definitions [4]","page":35,"zoom":"XYZ 154 1045 0"}]}]},{"title":"Command Ejection System--A system in which the pilot of an aircraft or the occupant of the other ejection seat(s) initiates ejection resulting in the automatic ejection of all occupants;","page":35,"zoom":"XYZ 209 991 0"},{"title":"Command Select Ejection System--A system permitting the optional transfer from one crew station to another of the control of a command ejection system for automatic ejection of all occupants;","page":35,"zoom":"XYZ 209 817 0"},{"title":"Independent Ejection System--An ejection system which operates independently of other ejection systems installed in one aircraft;","page":35,"zoom":"XYZ 209 642 0"},{"title":"Sequenced Ejection System--An Ejection system that ejects aircraft crew in sequence to ensure a safe and minimum total time of escape without collision.","page":35,"zoom":"XYZ 209 505 0","children":[{"title":"2.3 Aircraft Escape Systems","page":35,"zoom":"XYZ 154 367 0"}]},{"title":"The job of an aircraft ejection seat is simple. When a crewmember must leave the aircraft in an emergency, it is the ejection seat that lifts him or her safely out of and away from the aircraft. [5]","page":35,"zoom":"XYZ 209 313 0"},{"title":"Ejecting from an aircraft takes less than two seconds from the moment the crewmember pulls the ejection handle. For the ejection seat to save a crewmember's life, nearly 500 parts in the seat's system must function properly and quickly in sequence.","page":36,"zoom":"XYZ 209 1000 0","children":[{"title":"2.3.1 Different Models, Common Sequences","page":36,"zoom":"XYZ 154 788 0"}]},{"title":"The four types of ejection seats used in NASA aircraft flown at Dryden are made by three different companies. All four types of seats function in a similar manner. When the ejection handle is pulled, an explosive cartridge is fired that triggers a chain of events, including activation of other explosive devices. These devices release the cockpit canopy, position the crewmember upright for a safe exit from the cockpit, move the seat up the rails and out of the aircraft, separate the seat from the crewmember, and deploy a small drogue parachute followed by the main parachute.","page":36,"zoom":"XYZ 209 733 0","children":[{"title":"2.3.1.1 The F-15's & F-16's","page":36,"zoom":"XYZ 154 334 0"}]},{"title":"The ejection seats used in Dryden's F-15 and F-16 aircraft, including two F- 16XL's, are called ACES II, the acronym for Aircraft Common Ejection Seat, Model II. They were made by McDonnell Douglas. Although both types of aircraft use the same basic ACES II system, the cockpits of the F-15's and F-16's are different enough to require engineering variations between the two seats.","page":36,"zoom":"XYZ 209 266 0"},{"title":"ACES II seats are designed to deploy a five-foot ribbon-style drogue parachute immediately after the ejection seat leaves the aircraft. The drogue helps stabilize the fall of the crewmember and seat until reaching an altitude of 15,000 ft, where an altitude sensor releases the main parachute. If the ejection is below 15,000 ft there is no delay in the release of the main parachute. The complete ACES II system weighs about 200 lb.","page":37,"zoom":"XYZ 209 887 0","children":[{"title":"2.3.1.2 The F-18's","page":37,"zoom":"XYZ 154 563 0"}]},{"title":"Dryden's F-18 aircraft use ejection seats made in England by Martin-Baker. Two models of the Martin-Baker system are found in the F-18's: one is used in the single-seat F-18's and in the rear seat of the two-place F-18\u2019s; the other is used in the front seat of the two-place aircraft.","page":37,"zoom":"XYZ 209 494 0"},{"title":"The first parachute to deploy from a Martin-Baker system is a 22-in. drogue. It is used to pull out a 5-ft drogue that stabilizes the crewmember and seat until the main parachute is deployed at 13,000 ft by an altitude sensor. If the ejection is below 13,000 ft there is no delay in the release of the main parachute. Fully equipped Martin-Baker seats weigh about 400 lb.","page":37,"zoom":"XYZ 209 282 0","children":[{"title":"2.3.1.3 The Sr-71's","page":39,"zoom":"XYZ 154 1100 0"}]},{"title":"Lockheed manufactured the ejection seats used in the two NASA SR-71 aircraft flown at Dryden. The system is a modified version of the Lockheed C-2 ejection seat used in F-104's called the Lockheed ADP F-1.","page":39,"zoom":"XYZ 209 1031 0"},{"title":"The parachute used on the SR-71 seat is a back style chute. The sequence of events when the ejection process is initiated is similar to the ACES II and the Martin-Baker systems. The aircraft, which can cruise at altitudes up to 90,000 ft at speeds of more than 2000 mph, has a crew of two. Each person wears a full pressure suit and helmet, much like a space suit. The pressure suits and helmets are required to provide the SR-71 flight crew protection from the possible loss of cockpit pressure.","page":39,"zoom":"XYZ 209 856 0"},{"title":"When an ejection from an SR-71 takes place, regardless of altitude, a drogue parachute is instantly deployed to stabilize the fall of the crewmember and seat. The main parachute is timed for release at 15,000 ft, the same altitude at which the seat is automatically separated from the crewmember. In ejections above 15,000 ft, crewmembers remain strapped to the seats until a moment before the main parachute is released. The completely equipped SR-71 ejection seat system weighs about 400 lb.","page":39,"zoom":"XYZ 209 494 0","children":[{"title":"2.4 Ejection Seat Development","page":40,"zoom":"XYZ 154 1000 0"},{"title":"2.4.1 Ejection Seat Timeline [6, 7]","page":40,"zoom":"XYZ 154 946 0"}]},{"title":"The Ejection Seat Timeline from 1941 to 1993 is listed below.","page":40,"zoom":"XYZ 209 891 0","children":[{"title":"1941--Swedish designer patents compressed air system","page":40,"zoom":"XYZ 154 809 0"},{"title":"1943--Jan - First emergency ejection, Saab Mk1 catapult seat tested","page":40,"zoom":"XYZ 154 769 0"},{"title":"1946--March-First ejection from an American designed seat at 7800 feet and 308 mph.","page":40,"zoom":"XYZ 154 704 0"},{"title":"1949--May - First US test ejection from a jet aircraft at 10,000 feet and 430 mph.","page":40,"zoom":"XYZ 154 638 0"},{"title":"1949--August - First US pilot to use a seat in an operational aircraft.","page":40,"zoom":"XYZ 154 573 0"},{"title":"1961--First test of Martin-Baker zero-zero seat","page":40,"zoom":"XYZ 154 508 0"},{"title":"1983--Martin-Baker reaches 5000 successful ejections","page":40,"zoom":"XYZ 154 468 0"},{"title":"1990--December - Martin Baker has its 6000th successful ejection","page":40,"zoom":"XYZ 154 427 0"},{"title":"1993--September - McDonnell Douglas ACES II has its 300th successful ejection","page":40,"zoom":"XYZ 154 362 0","children":[{"title":"2.4.2 Generations of Seat Designs","page":40,"zoom":"XYZ 154 279 0"}]}]},{"title":"The Four Generation of Ejection Seat Design is stated below.","page":41,"zoom":"XYZ 209 1100 0"},{"title":"First Generation - (1940-1965) These seats were purely ballistic operation with a compressed air, mortar, or rocket cartridge providing a single force to remove the seat and occupant from the aircraft. In early generation 1 seats, the occupant had to deploy the parachute manually. In later seats this became an automatic function. Examples of first Generation seats would be the Saab Mk 1 and the Martin Baker Mk 1-5 seats.","page":41,"zoom":"XYZ 181 1000 0"},{"title":"Second Generation - (1965-1975) Accumulated information had shown that a catapult alone would put too much force/acceleration on the occupant to survive an ejection without significant injury. Also, the end users of the seats were looking for zero/zero performance and performance at high speed. To accomplish this, a rocket sustainer was added. The catapult would operate from 0.15 to 0.25 seconds to keep the initial acceleration under 10G. The rocket sustainer would then act for an additional 0.20 to 0.40 seconds. The Martin Baker Mk 7 and the Douglas Escapac seats would be examples of this generation.","page":41,"zoom":"XYZ 181 675 0"},{"title":"Third Generation - (1975-present) automated features had been added to seats such as drogue chutes, parachute deployment based on altitude, and automatic deployment of survival gear since the first generation. But the advances in electronics allowed a computer to be placed into the seat and control the functions based on readings from sensors. Pitot - static systems, gyroscopic stabilizers, and pilot weight indicators were added to give information to the seat computer, extending the ejection envelope and improving crew survivability. Representative examples of the third generation are the Martin Baker Mk 14, The McDonnell Douglas ACES II, and the Stencil S4S.","page":42,"zoom":"XYZ 181 1100 0"},{"title":"Fourth Generation - (present) Research continues on expanding the envelope for the systems. Martin - Baker Aircraft, Boeing (McDonnell Douglas), and the former Soviet Union have either tested or placed into service seats featuring vectored thrust, flow generators, or variable thrust rockets.","page":42,"zoom":"XYZ 181 625 0","children":[{"title":"2.5 A Physics Primer for Understanding Ejections","page":42,"zoom":"XYZ 154 376 0"},{"title":"2.5.1 Frames Of Reference","page":42,"zoom":"XYZ 154 322 0"}]},{"title":"It refers to the orientation of the object in relation to some reference. This way up/down, left/right, and front/back can be defined so others understand the position. [8]","page":42,"zoom":"XYZ 209 268 0"},{"title":"The primary vector acceleration axes are defined relative to the crewman's spinal axis. All vector directions refer to the inertial response of the crewman's eyes when viewed during the motion. By referencing the eyes, the position of the aircraft in regards to the earth frame of reference becomes irrelevant. While factors such as airspeed, angle of attack, roll rate, and sink rate need to be looked at, the primary concern is the force or acceleration on the seat occupant.","page":43,"zoom":"XYZ 209 1000 0","children":[{"title":"2.5.2 Forces and G's","page":43,"zoom":"XYZ 154 638 0"}]},{"title":"Newton's second law states that the force on a body is a function of the mass it contains and the acceleration it undergoes. It is represented in an equation as: -","page":43,"zoom":"XYZ 209 584 0"},{"title":"Force = Mass × Acceleration. \u2026\u2026\u2026\u2026\u2026\u2026\u2026\u2026\u2026\u2026\u2026\u2026\u2026\u2026\u2026\u2026... Eq 2.1","page":43,"zoom":"XYZ 209 446 0"},{"title":"The acceleration is usually measured in terms of the G, or gravity, force equivalent. For each 32 feet/second2 or 9.8 meter/second2, one experiences 1 G of acceleration.","page":43,"zoom":"XYZ 209 384 0"},{"title":"A Porsche 911 undergoing rapid acceleration from a standing start to 60 miles/hour (96.5 kilometer/hour) in 3.9 seconds would subject the occupant to an acceleration of about 0.70 G.","page":43,"zoom":"XYZ 209 247 0"},{"title":"An aircraft being launched off a carrier catapult is in the neighborhood of a 2.5 G. A rocket-assisted seat has a G rating of 5-10, while a pure catapult seat would be in the 10-20 G range.","page":44,"zoom":"XYZ 209 1000 0","children":[{"title":"2.5.3 G's and Speed","page":44,"zoom":"XYZ 154 825 0"}]},{"title":"To determine the speed of the seat at any point in time, one solves the Newton equation knowing the force applied and the mass of the seat/occupant system. The only other factors that are needed are the time for the force to be applied and the initial velocity present (if any).","page":44,"zoom":"XYZ 209 771 0"},{"title":"This all works together in the following equation:","page":44,"zoom":"XYZ 209 559 0"},{"title":"Final Speed (Vf) = Acceleration (a) × Time (t) + Initial Speed (Vi) \u2026\u2026\u2026\u2026.Eq 2.2","page":44,"zoom":"XYZ 154 521 0"},{"title":"Initial velocity may involve the climb or sink rate of the aircraft, but most likely involves velocity resulting from a previous ejection force. For example, in most current seats, the ejection is a two-step process where an explosive catapult removes the seat from the aircraft then a rocket sustainer gives final separation.","page":44,"zoom":"XYZ 209 409 0"},{"title":"So to solve this seat system, the Newton equation would be solved twice. Once with a Vi of zero for the catapult and a second time where the initial velocity would be the speed at which the seat left the catapult.","page":45,"zoom":"XYZ 209 1075 0"},{"title":"Seat speed, aircraft speed, & aircraft size - All the above parameters, force, mass, time, and seat sequencing, need to be considered when the system is applied to an operating aircraft. A seat speed needs to be high enough to give a reasonable separation distance between the occupant and the aircraft. At the same time, the operating time needs to be short enough to move the person out of danger and allow all actions to take place. But as speed goes up and time goes down, the G force may become excessive.","page":45,"zoom":"XYZ 209 900 0"},{"title":"Therefore, distance and time have to be balanced to provide a system that will operate swiftly, provide adequate separation, and not impose an undue G load on the seat occupant. This relationship is given in the following equation:","page":45,"zoom":"XYZ 209 526 0"},{"title":"Distance (S) = (1/2) ×Acceleration (a) ×Time2 (t2) +Initial Speed (Vi) ×Time (t)...\u2026Eq 2.3","page":45,"zoom":"XYZ 154 313 0"},{"title":"As an example look at two different ejection problems. The first is an aircraft sitting on the runway requiring a zero/zero ejection. Air resistance to the seat is negligible. The critical factor here is height to provide separation from the aircraft and allow the chute to safely deploy.","page":46,"zoom":"XYZ 209 1100 0"},{"title":"The second example assumes the plane is flying at altitude and the crew ejects. Height to deploy the parachute is not a factor here, but aircraft speed and design are. The seat must clear the tail of the plane. To grossly oversimplify the problem, assume the air resistance halts all forward motion of the seat as it clears the plane.","page":46,"zoom":"XYZ 209 887 0"},{"title":"The seat must be climbing at a high enough speed for the plane (still at full airspeed) to pass underneath it. Drawing a triangle from the seat position to the top of the tail gives the seat path, minimum vertical distance, and horizontal distance. For a large plane such as the B-1, the pilot is 15.6 feet (4.75 m) below the tail, but also 109.8 feet (33.5 m) away, an angle of 8 degrees.","page":46,"zoom":"XYZ 209 638 0"},{"title":"Therefore a slower seat is acceptable since the tail is far back. But for a fighter such as the F-4, its tail at 7 feet (2.1 m) is high relative to the fuselage length of 40.5 feet (12.3 m) meaning a fast seat would be needed to provide clearance for the seat / tail angle of 10 degrees.","page":46,"zoom":"XYZ 209 351 0"},{"title":"To get away from the high G forces needed to meet the demands of a timely escape in either the zero/zero or high-speed flight scenario, the design of the seat went to a two-stage system. An explosive catapult gives the first, initial push. A second impulse is given by using a rocket. In seats by Martin-Baker, these are separate devices.","page":47,"zoom":"XYZ 209 1000 0"},{"title":"The McDonnell Douglas ACES II seat uses a combination catapult - rocket unit. Utilizing the previous zero/zero parameters for time and distance, this dual force results in lowered G forces on the occupant.","page":47,"zoom":"XYZ 209 750 0","children":[{"title":"2.5.4 Pilot Size and Weight","page":47,"zoom":"XYZ 154 575 0"}]},{"title":"No discussion has been made about the occupant of the seat. This is important since the mass of the pilot will ultimately have an effect on the acceleration. There are three things determining the mass to be ejected and two of them are essentially constant. These are seat mass, equipment mass, and pilot/occupant mass.","page":47,"zoom":"XYZ 209 521 0"},{"title":"The seat mass is composed of the seat itself, any pyrotechnics that eject with it, the survival kit, and the parachute. These weights can vary greatly. For the Martin Baker H-7 seat as installed in the F-4 phantom they were as follows, seat = 193 pounds (88 kg), survival kit = 40 pounds (18 kg), and parachute = 20 pounds (9 kg).","page":47,"zoom":"XYZ 209 272 0"},{"title":"Looking at the McDonnell Douglas ACES II seat, the seat weight drops to about 150 pounds (68 kg) with the other factors remaining essentially constant. For seats used in some aircraft, weight is even less as the survival kit may be deleted since the aircraft is only used for flight test or over land where rescue is immediately available.","page":48,"zoom":"XYZ 209 925 0"},{"title":"Equipment mass is what the pilot brings on board. The clothing worn by the occupant does not count, however the G-suit, torso harness, life preserver, and helmet would. Depending on the aircraft and the occupant that may be 30-50 more pounds (14-22 kg) of weight.","page":48,"zoom":"XYZ 209 675 0"},{"title":"The pilot mass is the largest variable since the seat mass will be determined by the aircraft and the equipment mass determined by the mission. When preparing for the addition of women pilots, the United States Air Force revised its pilot weight data and found a 5th percentile pilot to be a weight of 103 pounds (47 kg) and a 95th percentile pilot to be 205 pounds (93 kg). This difference in mass will produce a significant difference in the forces involved as shown below.","page":48,"zoom":"XYZ 209 463 0"},{"title":"Using the Martin Baker H7 seat as a reference, the numbers would add up as shown in Table 2.1","page":49,"zoom":"XYZ 209 1000 0"},{"title":"If the seat is designed to provide acceptable performance for the 50th percentile occupant, then the difference to the 5th or 95th percentile amounts to 51 pounds (23 kg). This represents a ± 11% mass allowance or difference for the occupant. Therefore a light person may be exposed to too much force and possibly suffer injury during an ejection event. But the heavy person may not have sufficient force and therefore speed to safely reach parachute deployment height or clear the aircraft. The numbers would show an even wider spread if the aircraft uses a lighter seat or weight reduction is accomplished by removal of survival equipment.","page":49,"zoom":"XYZ 209 900 0","children":[{"title":"2.5.5 Pilot Position and Seat Actuation","page":49,"zoom":"XYZ 154 463 0"}]},{"title":"As noted above, windblast is a factor during an ejection. From the beginning, efforts were made to keep limbs and the head in place during the ejection event.","page":49,"zoom":"XYZ 209 409 0"},{"title":"The first step was using the inertia reel straps and having the pilot lock the harness prior to activation of the seat. As seats became more automatic, gas pressure from seat activation was used to retract and lock the reel. This helped to insure the hips and torso were tight against the seat.","page":49,"zoom":"XYZ 209 272 0"},{"title":"The head and arms received attention next. Seats designed on both sides of the Atlantic settled on the face curtain as a means of seat activation and protection for the occupant. Hands grasped a set of handles mounted at the top and pulled down. The extended curtain helped hold the head back and gave some windblast protection.","page":50,"zoom":"XYZ 209 962 0"},{"title":"The arms were also tight against the body and, with muscles under tension, less likely to be out of position. A similar idea was the use of the center pull handle. By grasping in a two-hand grip, the hands and arms are again inside the body and protected from windblast. The final option is the side firing levers. Some designers feel that moving the hands up to a face curtain or into the center for the handle wastes valuable time.","page":50,"zoom":"XYZ 209 713 0"},{"title":"Therefore side-firing handles put the hands and arms in an anatomically stable position and also reduce reaction time when the need to eject arises.","page":52,"zoom":"XYZ 209 1100 0"},{"title":"The final appendages to consider are the legs and feet. Some seats, such as the Escapac and ACES II, attempt to passively control them through the use of high sides that keep the knees together and prevent the legs from abducting.","page":52,"zoom":"XYZ 209 962 0"},{"title":"Martin - Baker and Stencel have favored the use of a strap and garter assembly that attaches to the aircraft, passes through pulleys attached to the seat, and connects to the ankle of the occupant. As the seat moved up the rails, the cords tighten and pull the feet and legs into the bottom of the seat.","page":52,"zoom":"XYZ 209 788 0","children":[{"title":"CHAPTER 3","page":53,"zoom":"XYZ 423 1025 0"},{"title":"MATHEMATICAL MODEL","page":53,"zoom":"XYZ 357 966 0","children":[{"title":"3.1 Introduction","page":53,"zoom":"XYZ 154 908 0"}]}]},{"title":"The Problem was to solve the given differential equation simultaneously. This was solved using the Numerical methods.","page":53,"zoom":"XYZ 209 854 0","children":[{"title":"3.2 Mathematical Model","page":53,"zoom":"XYZ 154 754 0"}]},{"title":"The equations, which govern the motion of Pilot Seat, are stated as follows:","page":53,"zoom":"XYZ 209 700 0"},{"title":"The Initial Velocity, Exit Angle, X-Axis and Y-Axis distance, relative to the aircraft are given by the equations:","page":53,"zoom":"XYZ 209 324 0"},{"title":"\u2026\u2026..\u2026 Eq (3.8)","page":54,"zoom":"XYZ 154 1100 0"},{"title":"\u2026\u2026\u2026.Eq (3.9)","page":54,"zoom":"XYZ 154 1051 0","children":[{"title":"3.3 Numerical Methods (The Solution)","page":54,"zoom":"XYZ 154 931 0"}]},{"title":"Numerical methods are methods for solving problems on computer. The steps from the given situation to the final answer are usually as follows.","page":54,"zoom":"XYZ 209 877 0"},{"title":"1. Modeling. Setting up a mathematical model, which means formulating the problem in mathematical terms.","page":54,"zoom":"XYZ 209 739 0"},{"title":"2. Choice to mathematical methods, together with a preliminary error analysis (estimation of errors, determination of step size, etc).","page":54,"zoom":"XYZ 209 665 0"},{"title":"3. Programming. Writing a program, resulting from an algorithm of a flow chart (showing a block diagram of the procedures to be performed by the computer).","page":54,"zoom":"XYZ 209 552 0"},{"title":"4. Running the program.","page":54,"zoom":"XYZ 209 440 0"},{"title":"5. Interpretation of results. This may also include decisions to rerun if further results are needed.","page":54,"zoom":"XYZ 209 403 0"},{"title":"Steps 1 and 2 are related: a slight change in the model may often permit the use of a more efficient method.","page":54,"zoom":"XYZ 209 303 0"},{"title":"In step 3 the program consists of all relevant data and a sequence of instruction that the computer will execute in a certain order, thereby eventually producing a numerical answer (or a graph, etc) to the problem.","page":55,"zoom":"XYZ 209 1100 0","children":[{"title":"3.3.1 Runge Kutta 4th Order Method","page":55,"zoom":"XYZ 154 925 0"}]},{"title":"The methods named after Carl Runge and Wilhelm Kutta are designed to imitate the Taylor series method without requiring analytic differentiation of the original differential equation.","page":55,"zoom":"XYZ 209 871 0"},{"title":"In using the Taylor series method on the initial value problem","page":55,"zoom":"XYZ 209 696 0"},{"title":"X/=f (t, x)","page":55,"zoom":"XYZ 458 621 0"},{"title":"X (a) = xa","page":55,"zoom":"XYZ 464 584 0"},{"title":"We need to obtain x//, x///, ... by differentiating the function f. This requirement can be a serious obstacle to using the method. The user of this method must do some preliminary analytical work before writing a computer program. Ideally a method for solving the above Equation should involve nothing more than writing a code to evaluate f. The Runge Kutta methods accomplish this.","page":55,"zoom":"XYZ 209 521 0"},{"title":"At the heart of any method for solving an initial- value problem is a procedure for advancing the solution function one step at a time; that is a formula must be given for x (t + h) in terms of known quantities. At the beginning, only x (a) is known. The Algorithm of Runge Kutta 4th Order is given in Table 3.1.","page":56,"zoom":"XYZ 209 1100 0","children":[{"title":"3.3.2 Runge Kutta Fehlberg Method","page":56,"zoom":"XYZ 154 850 0"}]},{"title":"In realistic situations involving the numerical solution of initial-value problems, there is always a need to estimate the precision attained in the computation. Usually a tolerance is prescribed, and the numerical solution must not deviate from the true solution beyond this tolerance. Once a method is selected, the error tolerance dictates the allowable step size. Even if we consider only the local truncation error, determining an appropriate step size may be difficult. Moreover, often a small step size is needed on one portion of the solution curve, whereas a large one may suffice elsewhere.","page":56,"zoom":"XYZ 209 796 0"},{"title":"For the reasons given, various methods have been developed for automatically adjusting the step size in algorithm for the initial value problem. One simple procedure is now described. Consider the classical fourth-order Runge Kutta method. To advance the solution curve from (t) to (t + h), we can take one step of size h using the Runge-Kutta formulas. But we can also take two steps of size h/2 to arrive at (t + h). If there were no truncation error, the value of the numerical solution x (t + h) would be the same for both procedures. The difference in the numerical results can be taken as an estimate of the local truncation error. So, in practice, if this difference is within the prescribed tolerance, the current step size is satisfactory. If this difference exceeds the tolerance, the step size is halved. If the difference is very much less than the tolerance, the step size is doubled.","page":56,"zoom":"XYZ 209 351 0"},{"title":"The procedure just outlined is easily programmed but rather wasteful of computing time and is not recommended. A more sophisticated method was developed by Fehlberg [1969]. The Fehlberg method of order 4 is of Runge-Kutta type and uses these formulas:","page":57,"zoom":"XYZ 209 625 0"},{"title":"\u2026Eq (3.11)","page":57,"zoom":"XYZ 209 438 0"},{"title":"ALGORITHM RUNGE KUTTA (f, x0, y0, h, N).","page":58,"zoom":"XYZ 154 924 0"},{"title":"This algorithm computes the solution of the initial value problem y\u2019=f (x , y), y(x0)=y0 at equidistant points","page":58,"zoom":"XYZ 154 899 0"},{"title":"x1=x0 + h , x2=x0 + 2h , ... , xN=x0 + Nh ;","page":58,"zoom":"XYZ 154 849 0"},{"title":"INPUT: Initial values x0, y0 step size h, number of steps N","page":58,"zoom":"XYZ 209 774 0"},{"title":"OUTPUT: Approximation yn+1 to the solution y (xn+1) at xn+1= x0+ (n+1) h,","page":58,"zoom":"XYZ 209 724 0"},{"title":"Where n=0, 1,..., N-1.","page":58,"zoom":"XYZ 209 674 0"},{"title":"For n=0, 1,..., N-1 do:","page":58,"zoom":"XYZ 209 649 0"},{"title":"k1= h × f ( xn , yn )","page":58,"zoom":"XYZ 264 624 0"},{"title":"k2= h × f ( xn + h/2 , yn + k1/2 )","page":58,"zoom":"XYZ 264 599 0"},{"title":"k3= h × f ( xn + h/2 , yn + k2/2 )","page":58,"zoom":"XYZ 264 574 0"},{"title":"k4= h × f ( xn + h , yn + k3 )","page":58,"zoom":"XYZ 264 549 0"},{"title":"xn+1= xn + h","page":58,"zoom":"XYZ 264 524 0"},{"title":"yn+1= yn + (1/6 )×( k1 + 2k2 + 2k3 + k4 )","page":58,"zoom":"XYZ 264 499 0"},{"title":"OUTPUT xn+1,yn+1","page":58,"zoom":"XYZ 264 474 0"},{"title":"End","page":58,"zoom":"XYZ 209 449 0"},{"title":"Stop","page":58,"zoom":"XYZ 209 424 0"},{"title":"Where","page":60,"zoom":"XYZ 154 1100 0"},{"title":"Since this scheme requires one more function evaluation than the classical Runge-Kutta method of order 4, it is of questionable value alone. However, with an additional function evaluation","page":60,"zoom":"XYZ 209 757 0"},{"title":"","page":60,"zoom":"XYZ 209 608 0"},{"title":"We can obtain a fifth-order Runge-Kutta method, namely,","page":60,"zoom":"XYZ 209 512 0"},{"title":"\u2026Eq (3.12)","page":60,"zoom":"XYZ 209 474 0"},{"title":"The difference between the value of x (t + h) obtained from the fourth and fifth order procedures are an estimate of the local truncation error in the fourth order procedure. So six function evaluation gives a fourth order approximation, together with an error estimate!","page":60,"zoom":"XYZ 209 379 0","children":[{"title":"3.4 Sequence of Calculation","page":61,"zoom":"XYZ 154 1075 0"}]},{"title":"Sequence of calculation involved in solving the Mathematical Model Numerically is as follow:","page":61,"zoom":"XYZ 209 1020 0"},{"title":"1. First of all the values of Initial Velocity (V0) and Initial Angel (0) is calculated using (Equation 3.8) and (Equation 3.9). Both the resulting values are then stored in the variable (dV0) and (d0).","page":61,"zoom":"XYZ 181 946 0"},{"title":"2. Then a For Loop is used (for a maximum of 400 Iterations), to keep calculating (Equation 3.1) and (Equation 3.2), The Resulting values are stored in the variable (dXN) and (dYN). While in the same round (Equation 3.3) and (Equation 3.5) will be used and the Resulting values would be (dVN = V0) and (dN = 0), only if the resulting value of (Equation 3.2) is equals to or less than 4. Otherwise if the resulting value of (Equation 3.2) is greater than 4, (Equation 3.4) and (Equation 3.6) will be calculated. And The Resulting values are then stored in the variable (dVN) and (dN).","page":61,"zoom":"XYZ 181 771 0"},{"title":"3. After the First round of calculations of all the equations is completed, the resulting new values of variables (dXN, dYN, dVN and dN) will be copied to variables (dXO, dYO, dVO and dO) in order to be used for the next Round. So the Initial Values will only be used in the first Round, while the new values resulted from the previous round is used in next consecutive round.","page":61,"zoom":"XYZ 181 334 0","children":[{"title":"CHAPTER 4","page":63,"zoom":"XYZ 423 1016 0"},{"title":"SIMULATION SOFTWARE","page":63,"zoom":"XYZ 350 958 0"}]},{"title":"This SESIM (pilot Seat Ejection SIMulation) software is developed using win32 API\u2019s and DirectX API\u2019s in Visual C++ 6.0, it is executable in all the versions of Windows, but requires DirectX Runtime version 8.1 to display the simulation.","page":63,"zoom":"XYZ 209 875 0"},{"title":"After Starting the Program, the \u201cIntroduction\u201d Dialog Box is displayed, which can be bypassed by clicking the \u201cOK\u201d button.","page":63,"zoom":"XYZ 209 663 0"},{"title":"After that the \u201cEnter Values\u201d Dialog Box is displayed, the default values are already placed in the Edit Box of each Factor that is involved in the Ejection Process. The unit system that I have used in this simulator is FPS \u201cBritish Unit System\u201d. Option of entering the values in SI Unit System is also provided.","page":63,"zoom":"XYZ 209 525 0"},{"title":"After that the \u201cMethod\u201d Dialog Box is displayed, in which the option of choosing any one of the two Numerical Methods is given.","page":64,"zoom":"XYZ 209 1100 0"},{"title":"After that the \u201cView\u201d Dialog Box is displayed, in which the user has the option to view the Simulation, Values, Graphs and a DOS utility for viewing the Graphs of different Values directly using the Runge Kutta 4th Order Method.","page":64,"zoom":"XYZ 209 962 0"},{"title":"By clicking the Graph Button, in the \u201cView\u201d Dialog Box \u201cGraphs\u201d Dialog Box is Displayed, in which the user can view different graphs individually and also all together. The flow of operations is displayed in Figure 4.1.","page":64,"zoom":"XYZ 209 788 0","children":[{"title":"4.1 Introduction","page":66,"zoom":"XYZ 154 1025 0"}]},{"title":"In this Dialog Box information about the Developer, the Advisor and The Description of this project is given. The flow of the program is also displayed so that the user can easily user this simulator. The Flow of Operations and Snap Shot is shown in Figure 4.2 and Figure 4.3, respectively.","page":66,"zoom":"XYZ 209 970 0","children":[{"title":"4.2 Input","page":66,"zoom":"XYZ 154 758 0"}]},{"title":"In this Dialog Box all the Factors involved in Ejection Process are displayed. Most of the Factors are Constant, by changing the constant Factors user can visualize the effects of these constant over the ejection process.","page":66,"zoom":"XYZ 209 700 0"},{"title":"The Factors are Air Density, Acceleration of Gravity, Cross-Sectional Area of Seat, Mass of Pilot and Seat, Drag Coefficient, Velocity of the Aircraft, Ejection Velocity and Ejection Angle","page":66,"zoom":"XYZ 209 525 0"},{"title":"The Unit System that I have used is the British Unit System. But the User is free to use any other Unit System that he / she like the most.","page":66,"zoom":"XYZ 209 351 0"},{"title":"If the user presses the \u201cEnter\u201d button the next Dialog Box in the Sequence is displayed and if the User Presses the \u201cExit\u201d button the program is terminated. The Flow of Operation and Snap Shots are shown on Figure 4.4 and Figure 4.5, respectively","page":67,"zoom":"XYZ 209 1100 0"},{"title":"","page":70,"zoom":"XYZ 209 1100 0","children":[{"title":"4.3 Method","page":72,"zoom":"XYZ 154 1100 0"}]},{"title":"In this Dialog Box the user is given two choices, either to choose the Runge Kutta 4th Order Method or Runge Kutta Fehlberg Method.","page":72,"zoom":"XYZ 209 1045 0"},{"title":"The Functionality of both the Methods is the same, but the Formula used in both the Methods is different.","page":72,"zoom":"XYZ 209 908 0"},{"title":"Basically these two Numerical Methods are provided to compare the performace of the two Numerical Methods.","page":72,"zoom":"XYZ 209 808 0"},{"title":"The results of Runge Kutta 4th Order Methods are approximated to match the results that are given in the case study of ACSL (Advance Continuous Simulation Language) by providing an appropriate Step Size.","page":72,"zoom":"XYZ 209 708 0"},{"title":"While the results of Runge Kutta Fehlberg Method can not be approximated to the results that are given in the case study of ACSL by providing the same Step Size that was given for the Runge Kutta 4th Order Method, because the performance of Runge Kutta Fehlberg Method is very high compared to the Runge Kutta 4th Order Method.","page":72,"zoom":"XYZ 209 534 0"},{"title":"Due to this Difference in the Performance the Pilot can be hit by the tail using the default values, by Runge Kutta Fehlberg Method but the Pilot will not hit the tail using the same default values, by Runge Kutta 4th Order Method. Both the results are logically correct. The Flow of Operations and Snap Shot are shown in Figure 4.6 and Figure 4.7, respectively.","page":72,"zoom":"XYZ 209 284 0","children":[{"title":"4.4 View (Simulation, Values, Graphs and DOS Utility)","page":77,"zoom":"XYZ 154 1100 0"}]},{"title":"In this dialog box, all the forms of output are gathered in one place. User can view the Simulation by clicking the \u201cSimulation\u201d button or user can view the Values by clicking the \u201cValues\u201d button or user can view the Graph Dialog Box by clicking the \u201cGraph\u201d button or user can view the DOS Utility by clicking the \u201cMulti Graph\u201d button.","page":77,"zoom":"XYZ 209 1016 0"},{"title":"If the user has clicked the \u201cSimulation\u201d button the Display Device is completely captured by the DirectX API for the full screen display of simulation. An aircraft starts moving from left to right in the vertical center of the screen, just before it touches the right corner of the screen the Pilot along with his Seat is Ejected from the plane, the seat of the pilot moves according to the values that were calculated using the chosen Method. If the Seat is hit by the tail of the aircraft, the simulation stops and a Crashed Message is displayed. The user can exit the simulation by pressing the \u201cESC\u201d key at any time.","page":77,"zoom":"XYZ 209 767 0"},{"title":"If the user has clicked the \u201cValues\u201d button the values of x-component of speed, y-component of speed, Velocity of the Seat, Angle of the Seat and Finally the Drag that are calculated by the chosen Method is displayed on the screen","page":77,"zoom":"XYZ 209 330 0"},{"title":"If the user has clicked the \u201cGraphs\u201d button, another \u201cGraph\u201d Dialog Box is displayed. The user can view Graphs of \u201cX-component of speed versus Y-component of speed\u201d, \u201cX-component of speed versus Time\u201d, \u201cY-component of speed versus Time\u201d, \u201cVelocity of seat versus Time\u201d, \u201cAngle of the seat versus Time\u201d and finally all the graphs chopped, and on one screen, this option is provided only to verify the graphs with graphs given in the case study of ACSL.","page":78,"zoom":"XYZ 209 1075 0"},{"title":"If the user has clicked the \u201cMulti Graphs\u201d button, a separate application build by the \u201cTurbo C\u201d Editor is launched in full screen. The focus is shifted to this DOS utility. The Flow of Operations of View Dialog Box, Simulation Process, Value Process, Graph Dialog Box and Multi Graph Process are shown in Figure 4.8, Figure 4.10, Figure 4.11, Figure 4.12 and Figure 4.14. While the Snap Shot of View Dialog Box and Graph Dialog Box is shown in Figure 4.9 and Figure 4.13","page":78,"zoom":"XYZ 209 750 0","children":[{"title":"CHAPTER 5","page":87,"zoom":"XYZ 423 1000 0"},{"title":"RESULTS","page":87,"zoom":"XYZ 438 941 0"}]},{"title":"In this chapter, two cases are discussed to view the results of this simulator. In the first case, default values provided in the case study of ACSL are used, while in the second case aircraft speed is increased keeping other factors unchanged, due to which the pilot seat will hit the tail of the aircraft.","page":87,"zoom":"XYZ 209 883 0","children":[{"title":"5.1 Case I (Pilot Seat Safely Ejects)","page":87,"zoom":"XYZ 154 633 0"}]},{"title":"The values of all the factors involved in ejection process for the Case (I) are shown in Figure 5.1. While some of the snap shots of Simulation, Values and Graphs are shown in Figure 5.2 to Figure 5.11.","page":87,"zoom":"XYZ 209 579 0","children":[{"title":"5.2 Case II (Pilot Seat hits the Tail)","page":87,"zoom":"XYZ 154 405 0"}]},{"title":"The values of all the factors involved in ejection process for the Case (II) are shown in Figure 5.12. While some of the snap shots of Simulation, Values and Graphs are shown in Figure 5.13 to Figure 5.22.","page":87,"zoom":"XYZ 209 351 0","children":[{"title":"CHAPTER 6","page":110,"zoom":"XYZ 423 1025 0"},{"title":"","page":110,"zoom":"XYZ 489 991 0"},{"title":"CONCLUSION AND RECOMMENDATIONS","page":110,"zoom":"XYZ 269 958 0","children":[{"title":"6.1 Conclusion","page":110,"zoom":"XYZ 154 900 0"}]}]},{"title":"The use of an Ejection Seat is always a last resort when an Aircraft is damaged and the pilot has lost control. In such cases saving the lives of pilots is a higher priority than saving planes, and sometimes an ejection is required in order to save a life.","page":110,"zoom":"XYZ 209 846 0"},{"title":"The software presented in this project can perform sample simulation of pilot ejection. The results acquired are comparable and similar to results produced by ACSL.","page":110,"zoom":"XYZ 209 633 0"},{"title":"However, the sophisticated behavior of the modern ejection seats having thrust nozzles and other mechanisms cannot be evaluated using this simple program.","page":110,"zoom":"XYZ 209 496 0"},{"title":"Moreover pilot ejection being a life saving phenomenon is mostly evaluated in real environments for verification. This software can be considered as a starting point for developing the understanding of the pilot ejection process.","page":110,"zoom":"XYZ 209 359 0","children":[{"title":"6.2 Recommendation","page":111,"zoom":"XYZ 154 1100 0"}]},{"title":"There are Four Discrete Events in the Process of Pilot Ejection:","page":111,"zoom":"XYZ 209 1045 0"},{"title":"The Pilot Pulls the Ejection Handle","page":111,"zoom":"XYZ 264 946 0"},{"title":"The Seat Leaves the Plane","page":111,"zoom":"XYZ 264 908 0"},{"title":"The Seat Crashes with the Plane Vertical Stabilizer","page":111,"zoom":"XYZ 264 871 0"},{"title":"The Parachute opens up in time after the Seat leaves the Plane.","page":111,"zoom":"XYZ 264 833 0"},{"title":"In between these four events the dynamics of the pilot seat is described by two sets of equations: one while in the plane and one when outside.","page":112,"zoom":"XYZ 209 1100 0"},{"title":"A comprehensive simulation package may be developed with the help of PAF to simulate all the four events.","page":112,"zoom":"XYZ 209 962 0","children":[{"title":"APPENDIX A","page":113,"zoom":"XYZ 416 1025 0"},{"title":"API REFERENCES","page":113,"zoom":"XYZ 386 966 0","children":[{"title":"Blt","page":113,"zoom":"XYZ 154 908 0"},{"title":"The Blt method performs a bit block transfer.","page":113,"zoom":"XYZ 154 883 0"},{"title":"HRESULT Blt(LPRECT lpDestRect, LPDIRECTDRAWSURFACE4 lpDDSrcSurface,","page":113,"zoom":"XYZ 154 858 0"},{"title":"LPRECT lpSrcRect, DWORD dwFlags, LPDDBLTFX lpDDBltFx);","page":113,"zoom":"XYZ 154 808 0"},{"title":"BITMAP","page":113,"zoom":"XYZ 154 758 0"},{"title":"This structure defines the type, width, height, color format, and bit values of a bitmap.","page":113,"zoom":"XYZ 154 733 0"},{"title":"typedef struct tagBITMAP {LONG bmType; LONG bmWidth; LONG bmHeight;","page":113,"zoom":"XYZ 154 683 0"},{"title":"LONG bmWidthBytes; WORD bmPlanes; WORD bmBitsPixel; LPVOID bmBits;","page":113,"zoom":"XYZ 154 633 0"},{"title":"} BITMAP;","page":113,"zoom":"XYZ 154 583 0"},{"title":"BitBlt","page":113,"zoom":"XYZ 154 533 0"},{"title":"This function transfers pixels from a specified source rectangle to a specified destination rectangle, altering the pixels according to the selected raster operation (ROP) code.","page":113,"zoom":"XYZ 154 508 0"},{"title":"BOOL BitBlt(HDC hdcDest, int nXDest, int nYDest, int nWidth, int nHeight,","page":113,"zoom":"XYZ 154 433 0"},{"title":"HDC hdcSrc, int nXSrc, int nYSrc, DWORD dwRop );","page":113,"zoom":"XYZ 154 383 0"},{"title":"BltFast","page":113,"zoom":"XYZ 154 333 0"},{"title":"The BltFast method performs a source copy blit or transparent blit by using a source color key or destination color key.","page":113,"zoom":"XYZ 154 308 0"},{"title":"HRESULT BltFast( DWORD dwX, DWORD dwY, LPDIRECTDRAWSURFACE7 lpDDSrcSurface, LPRECT lpSrcRect, DWORD dwTrans);","page":113,"zoom":"XYZ 154 259 0"},{"title":"BeginPaint","page":114,"zoom":"XYZ 154 1100 0"},{"title":"The BeginPaint function prepares the specified window for painting and fills a PAINTSTRUCT structure with information about the painting.","page":114,"zoom":"XYZ 154 1075 0"},{"title":"HDC BeginPaint( HWND hwnd , LPPAINTSTRUCT lpPaint);","page":114,"zoom":"XYZ 154 1000 0"},{"title":"CreateSurface","page":114,"zoom":"XYZ 154 950 0"},{"title":"The CreateSurface method creates a DirectDrawSurface object for this DirectDraw object.","page":114,"zoom":"XYZ 154 925 0"},{"title":"HRESULT CreateSurface(LPDDSURFACEDESC2 lpDDSurfaceDesc2,","page":114,"zoom":"XYZ 154 875 0"},{"title":"LPDIRECTDRAWSURFACE4 FAR *lplpDDSurface, IUnknown FAR *pUnkOuter );","page":114,"zoom":"XYZ 154 850 0"},{"title":"CreatePen","page":115,"zoom":"XYZ 154 1100 0"},{"title":"The CreatePen function creates a logical pen that has the specified style, width, and color. The pen can subsequently be selected into a device context and used to draw lines and curves.","page":115,"zoom":"XYZ 154 1075 0"},{"title":"HPEN CreatePen( int fnPenStyle, int nWidth, COLORREF crColor );","page":115,"zoom":"XYZ 154 975 0"},{"title":"CreateFontIndirect","page":115,"zoom":"XYZ 154 900 0"},{"title":"The CreateFontIndirect function creates a logical font that has the specified characteristics. The font can subsequently be selected as the current font for any device context.","page":115,"zoom":"XYZ 154 875 0"},{"title":"HFONT CreateFontIndirect( CONST LOGFONT * lplf );","page":115,"zoom":"XYZ 154 800 0"},{"title":"CreateWindow","page":115,"zoom":"XYZ 154 750 0"},{"title":"The CreateWindow function creates an overlapped, pop-up, or child window. It specifies the window class, window title, window style, and (optionally) the initial position and size of the window. The function also specifies the window's parent or owner, if any, and the window's menu.","page":115,"zoom":"XYZ 154 725 0"},{"title":"HWND CreateWindow( LPCTSTR lpClassName, LPCTSTR lpWindowName,","page":115,"zoom":"XYZ 154 600 0"},{"title":"DWORD dwStyle, int x, int y, int nWidth, int nHeight, HWND hWndParent,","page":115,"zoom":"XYZ 154 550 0"},{"title":"HMENU hMenu, HINSTANCE hInstance, LPVOID lpParam);","page":115,"zoom":"XYZ 154 500 0"},{"title":"DDBLTFX","page":115,"zoom":"XYZ 154 450 0"},{"title":"The DDBLTFX structure passes raster operations, effects, and override information to the Blt method.","page":115,"zoom":"XYZ 154 425 0"},{"title":"DirectDrawCreateEx","page":115,"zoom":"XYZ 154 350 0"},{"title":"The DirectDrawCreateEx() function creates an instance of a DirectDraw object.","page":115,"zoom":"XYZ 154 325 0"},{"title":"HRESULT WINAPI DirectDrawCreateEx( GUID FAR * lpGUID,","page":115,"zoom":"XYZ 154 275 0"},{"title":"LPVOID * lplpDD, REFIID iid, IUnknown FAR * pUnkOuter);","page":115,"zoom":"XYZ 154 250 0"},{"title":"DDSURFACEDESC2","page":116,"zoom":"XYZ 154 1100 0"},{"title":"The DDSURFACEDESC2 structure contains a description of a surface.","page":116,"zoom":"XYZ 154 1075 0"},{"title":"typedef struct _DDSURFACEDESC2 {DWORD dwSize; DWORD dwFlags;","page":116,"zoom":"XYZ 154 1025 0"},{"title":"DDSCAPS2","page":116,"zoom":"XYZ 154 975 0"},{"title":"The DDSCAPS2 structure defines the capabilities of a DirectDrawSurface object.","page":116,"zoom":"XYZ 154 950 0"},{"title":"typedef struct _DDSCAPS2 { DWORD dwCaps; DWORD dwCaps2; DWORD dwCaps3; DWORD dwCaps4;","page":116,"zoom":"XYZ 154 900 0"},{"title":"} DDSCAPS2, FAR* LPDDSCAPS2;","page":116,"zoom":"XYZ 154 850 0"},{"title":"DDPIXELFORMAT","page":116,"zoom":"XYZ 154 800 0"},{"title":"The DDPIXELFORMAT structure describes the pixel format of a DirectDrawSurface object for the GetPixelFormat method.","page":116,"zoom":"XYZ 154 775 0"},{"title":"DDCOLORKEY","page":117,"zoom":"XYZ 154 1100 0"},{"title":"The DDCOLORKEY structure describes a source color key, destination color key, or color space. A color key is specified if the low and high range values are the same. This structure is used with the GetColorKey and SetColorKey methods.","page":117,"zoom":"XYZ 154 1075 0"},{"title":"typedef struct _DDCOLORKEY{ DWORD dwColorSpaceLowValue;","page":117,"zoom":"XYZ 154 950 0"},{"title":"DWORD dwColorSpaceHighValue;","page":117,"zoom":"XYZ 154 925 0"},{"title":"} DDCOLORKEY,FAR* LPDDCOLORKEY;","page":117,"zoom":"XYZ 154 900 0"},{"title":"DeleteDC","page":117,"zoom":"XYZ 154 850 0"},{"title":"This function deletes the specified device context (DC).","page":117,"zoom":"XYZ 154 825 0"},{"title":"BOOL DeleteDC(HDC hdc );","page":117,"zoom":"XYZ 154 800 0"},{"title":"DeleteObject","page":117,"zoom":"XYZ 154 750 0"},{"title":"This function deletes a logical pen, brush, font, bitmap, region, or palette, freeing all system resources associated with the object.","page":117,"zoom":"XYZ 154 725 0"},{"title":"BOOL DeleteObject(HGDIOBJ hObject );","page":117,"zoom":"XYZ 154 650 0"},{"title":"DestroyWindow","page":117,"zoom":"XYZ 154 600 0"},{"title":"The DestroyWindow function destroys the specified window.","page":117,"zoom":"XYZ 154 575 0"},{"title":"BOOL DestroyWindow( HWND hWnd);","page":117,"zoom":"XYZ 154 550 0"},{"title":"DefWindowProc","page":117,"zoom":"XYZ 154 500 0"},{"title":"The DefWindowProc function calls the default window procedure to provide default processing for any window messages that an application does not process.","page":117,"zoom":"XYZ 154 475 0"},{"title":"LRESULT DefWindowProc( HWND hWnd, UINT Msg, WPARAM wParam,","page":117,"zoom":"XYZ 154 400 0"},{"title":"LPARAM lParam);","page":117,"zoom":"XYZ 154 375 0"},{"title":"DispatchMessage","page":117,"zoom":"XYZ 154 325 0"},{"title":"The DispatchMessage function dispatches a message to a window procedure.","page":117,"zoom":"XYZ 154 300 0"},{"title":"LRESULT DispatchMessage( CONST MSG * lpmsg);","page":117,"zoom":"XYZ 154 250 0"},{"title":"EndDialog","page":118,"zoom":"XYZ 154 1100 0"},{"title":"The EndDialog function destroys a modal dialog box, causing the system to end any processing for the dialog box.","page":118,"zoom":"XYZ 154 1075 0"},{"title":"BOOL EndDialog( HWND hDlg, INT_PTR nResult);","page":118,"zoom":"XYZ 154 1025 0"},{"title":"EndPaint","page":118,"zoom":"XYZ 154 975 0"},{"title":"The EndPaint function marks the end of painting in the specified window.","page":118,"zoom":"XYZ 154 950 0"},{"title":"BOOL EndPaint( HWND hWnd, CONST PAINTSTRUCT * lpPaint );","page":118,"zoom":"XYZ 154 900 0"},{"title":"Flip","page":118,"zoom":"XYZ 154 850 0"},{"title":"The Flip method instructs the DirectDrawVideoPort object to write the next frame of video to a new surface.","page":118,"zoom":"XYZ 154 825 0"},{"title":"HRESULT Flip(LPDIRECTDRAWSURFACE lpDDSurface, DWORD dwFlags);","page":118,"zoom":"XYZ 154 775 0"},{"title":"GetSystemMetrics","page":118,"zoom":"XYZ 154 725 0"},{"title":"This function retrieves the dimensions\u2014widths and heights\u2014of Windows display elements and system configuration settings.","page":118,"zoom":"XYZ 154 700 0"},{"title":"int GetSystemMetrics(int nIndex);","page":118,"zoom":"XYZ 154 650 0"},{"title":"GetAttachedSurface","page":118,"zoom":"XYZ 154 600 0"},{"title":"The GetAttachedSurface method obtains the attached surface that has the specified capabilities and increments the reference count of the retrieved interface.","page":118,"zoom":"XYZ 154 575 0"},{"title":"HRESULT GetAttachedSurface( LPDDSCAPS2 lpDDSCaps ,","page":118,"zoom":"XYZ 154 500 0"},{"title":"LPDIRECTDRAWSURFACE7 FAR * lplpDDAttachedSurface );","page":118,"zoom":"XYZ 154 475 0"},{"title":"GetPixelFormat","page":118,"zoom":"XYZ 154 425 0"},{"title":"The GetPixelFormat function obtains the index of the currently selected pixel format of the specified device context.","page":118,"zoom":"XYZ 154 400 0"},{"title":"int GetPixelFormat( HDC hdc);","page":118,"zoom":"XYZ 154 325 0"},{"title":"GetObject","page":118,"zoom":"XYZ 154 275 0"},{"title":"This function obtains information about a specified graphics object.","page":118,"zoom":"XYZ 154 250 0"},{"title":"int GetObject(HGDIOBJ hgdiobj, int cbBuffer, LPVOID lpvObject );","page":119,"zoom":"XYZ 154 1100 0"},{"title":"GetDC","page":119,"zoom":"XYZ 154 1025 0"},{"title":"The GetDC function retrieves a handle to a display device context (DC) for the client area of a specified window or for the entire screen.","page":119,"zoom":"XYZ 154 1000 0"},{"title":"HDC GetDC( HWND hWnd );","page":119,"zoom":"XYZ 154 925 0"},{"title":"GetDlgItem","page":119,"zoom":"XYZ 154 875 0"},{"title":"The GetDlgItem function retrieves a handle to a control in the specified dialog box.","page":119,"zoom":"XYZ 154 850 0"},{"title":"HWND GetDlgItem( HWND hDlg, int nIDDlgItem);","page":119,"zoom":"XYZ 154 800 0"},{"title":"GetTextMetrics","page":119,"zoom":"XYZ 154 750 0"},{"title":"The GetTextMetrics function fills the specified buffer with the metrics for the currently selected font.","page":119,"zoom":"XYZ 154 725 0"},{"title":"BOOL GetTextMetrics( HDC hdc , LPTEXTMETRIC lptm);","page":119,"zoom":"XYZ 154 675 0"},{"title":"GetScrollInfo","page":119,"zoom":"XYZ 154 625 0"},{"title":"The GetScrollInfo function retrieves the parameters of a scroll bar, including the minimum and maximum scrolling positions, the page size, and the position of the scroll box (thumb).","page":119,"zoom":"XYZ 154 600 0"},{"title":"BOOL GetScrollInfo( HWND hwnd , int fnBar , LPSCROLLINFO lpsi);","page":119,"zoom":"XYZ 154 500 0"},{"title":"HIWORD","page":119,"zoom":"XYZ 154 425 0"},{"title":"The HIWORD macro retrieves the high-order word from the given 32-bit value.","page":119,"zoom":"XYZ 154 400 0"},{"title":"WORD HIWORD( DWORD dwValue);","page":119,"zoom":"XYZ 154 350 0"},{"title":"IsDialogMessage","page":120,"zoom":"XYZ 154 1100 0"},{"title":"The IsDialogMessage function determines whether a message is intended for the specified dialog box and, if it is, processes the message.","page":120,"zoom":"XYZ 154 1075 0"},{"title":"BOOL IsDialogMessage( HWND hDlg, LPMSG lpMsg);","page":120,"zoom":"XYZ 154 1000 0"},{"title":"LOGFONT","page":120,"zoom":"XYZ 154 950 0"},{"title":"The LOGFONT structure defines the attributes of a font.","page":120,"zoom":"XYZ 154 925 0"},{"title":"typedef struct tagLOGFONT { LONG lfHeight; LONG lfWidth; LONG lfEscapement;","page":120,"zoom":"XYZ 154 900 0"},{"title":"LONG lfOrientation; LONG lfWeight; BYTE lfItalic; BYTE lfUnderline;","page":120,"zoom":"XYZ 154 850 0"},{"title":"BYTE lfStrikeOut; BYTE lfCharSet; BYTE lfOutPrecision ; BYTE lfClipPrecision ;","page":120,"zoom":"XYZ 154 800 0"},{"title":"BYTE lfQuality ; BYTE lfPitchAndFamily ; TCHAR lfFaceName[LF_FACESIZE] ;","page":120,"zoom":"XYZ 154 750 0"},{"title":"} LOGFONT;","page":120,"zoom":"XYZ 154 700 0"},{"title":"LoadImage","page":120,"zoom":"XYZ 154 650 0"},{"title":"This function loads an icon, cursor, or bitmap.","page":120,"zoom":"XYZ 154 625 0"},{"title":"HANDLE LoadImage(HINSTANCE hinst,LPCTSTR lpszName, UINT uType,","page":120,"zoom":"XYZ 154 600 0"},{"title":"int cxDesired, int cyDesired, UINT fuLoad );","page":120,"zoom":"XYZ 154 550 0"},{"title":"LOWORD","page":120,"zoom":"XYZ 154 500 0"},{"title":"The LOWORD macro retrieves the low-order word from the specified value.","page":120,"zoom":"XYZ 154 475 0"},{"title":"WORD LOWORD( DWORD dwValue);","page":120,"zoom":"XYZ 154 425 0"},{"title":"LocalAlloc","page":120,"zoom":"XYZ 154 375 0"},{"title":"The LocalAlloc function allocates the specified number of bytes from the heap.","page":120,"zoom":"XYZ 154 350 0"},{"title":"HLOCAL LocalAlloc( UINT uFlags, SIZE_T uBytes);","page":120,"zoom":"XYZ 154 300 0"},{"title":"LineTo","page":120,"zoom":"XYZ 154 250 0"},{"title":"The LineTo function draws a line from the current position up to, but not including, the specified point.","page":121,"zoom":"XYZ 154 1100 0"},{"title":"BOOL LineTo( HDC hdc, int nXEnd, int nYEnd);","page":121,"zoom":"XYZ 154 1050 0"},{"title":"LoadIcon","page":121,"zoom":"XYZ 154 1000 0"},{"title":"The LoadIcon function loads the specified icon resource from the executable (.exe) file associated with an application instance.","page":121,"zoom":"XYZ 154 975 0"},{"title":"HICON LoadIcon( HINSTANCE hInstance, LPCTSTR lpIconName identifier);","page":121,"zoom":"XYZ 154 900 0"},{"title":"LoadCursor","page":121,"zoom":"XYZ 154 825 0"},{"title":"The LoadCursor function loads the specified cursor resource from the executable (.EXE) file associated with an application instance.","page":121,"zoom":"XYZ 154 800 0"},{"title":"HCURSOR LoadCursor( HINSTANCE hInstance, LPCTSTR lpCursorName);","page":121,"zoom":"XYZ 154 725 0"},{"title":"LoadAccelerators","page":121,"zoom":"XYZ 154 650 0"},{"title":"The LoadAccelerators function loads the specified accelerator table.","page":121,"zoom":"XYZ 154 625 0"},{"title":"HACCEL LoadAccelerators( HINSTANCE hInstance, LPCTSTR lpTableName);","page":121,"zoom":"XYZ 154 575 0"},{"title":"MessageBox","page":121,"zoom":"XYZ 154 500 0"},{"title":"This function creates, displays, and operates a message box.","page":121,"zoom":"XYZ 154 475 0"},{"title":"int MessageBox(HWND hWnd, LPCTSTR lpText, LPCTSTR lpCaption, UINT uType);","page":121,"zoom":"XYZ 154 450 0"},{"title":"MAKEINTRESOURCE","page":121,"zoom":"XYZ 154 375 0"},{"title":"This macro converts an integer value to a resource type compatible with Windows resource-management functions.","page":121,"zoom":"XYZ 154 350 0"},{"title":"LPTSTR MAKEINTRESOURCE( WORD wInteger; );","page":121,"zoom":"XYZ 154 300 0"},{"title":"MoveWindow","page":121,"zoom":"XYZ 154 250 0"},{"title":"The MoveWindow function changes the position and dimensions of the specified window.","page":122,"zoom":"XYZ 154 1100 0"},{"title":"BOOL MoveWindow( HWND hWnd, int X, int Y, int nWidth, int nHeight, BOOL bRepaint);","page":122,"zoom":"XYZ 154 1050 0"},{"title":"MoveToEx","page":122,"zoom":"XYZ 154 975 0"},{"title":"The MoveToEx function updates the current position to the specified point and optionally returns the previous position.","page":122,"zoom":"XYZ 154 950 0"},{"title":"BOOL MoveToEx( HDC hdc, int X, int Y, LPPOINT lpPoint);","page":122,"zoom":"XYZ 154 900 0"},{"title":"MSG","page":122,"zoom":"XYZ 154 850 0"},{"title":"The MSG structure contains message information from a thread's message queue.","page":122,"zoom":"XYZ 154 825 0"},{"title":"typedef struct tagMSG { HWND hwnd; UINT message; WPARAM wParam;","page":122,"zoom":"XYZ 154 775 0"},{"title":"LPARAM lParam; DWORD time; POINT pt;","page":122,"zoom":"XYZ 154 725 0"},{"title":"} MSG, *PMSG;","page":122,"zoom":"XYZ 154 700 0"},{"title":"PostQuitMessage","page":122,"zoom":"XYZ 154 650 0"},{"title":"The PostQuitMessage function indicates to the system that a thread has made a request to terminate (quit).","page":122,"zoom":"XYZ 154 625 0"},{"title":"VOID PostQuitMessage( int nExitCode);","page":122,"zoom":"XYZ 154 575 0"},{"title":"PAINTSTRUCT","page":122,"zoom":"XYZ 154 525 0"},{"title":"The PAINTSTRUCT structure contains information for an application. This information can be used to paint the client area of a window owned by that application.","page":122,"zoom":"XYZ 154 500 0"},{"title":"typedef struct tagPAINTSTRUCT { HDC hdc; BOOL fErase; RECT rcPaint;","page":122,"zoom":"XYZ 154 425 0"},{"title":"BOOL fRestore; BOOL fIncUpdate; BYTE [32] rgbReserved;","page":122,"zoom":"XYZ 154 375 0"},{"title":"} PAINTSTRUCT, *PPAINTSTRUCT;","page":122,"zoom":"XYZ 154 350 0"},{"title":"Polyline","page":122,"zoom":"XYZ 154 300 0"},{"title":"The Polyline function draws a series of line segments by connecting the points in the specified array.","page":122,"zoom":"XYZ 154 275 0"},{"title":"BOOL Polyline( HDC hdc, CONST POINT * lppt, int cPoints);","page":122,"zoom":"XYZ 154 225 0"},{"title":"PeekMessage","page":124,"zoom":"XYZ 154 1100 0"},{"title":"The PeekMessage function dispatches incoming sent messages, checks the thread message queue for a posted message, and retrieves the message (if any exist).","page":124,"zoom":"XYZ 154 1075 0"},{"title":"BOOL PeekMessage(","page":124,"zoom":"XYZ 154 1000 0"},{"title":"LPMSG lpMsg, HWND hWnd, UINT wMsgFilterMin, UINT wMsgFilterMax, UINT wRemoveMsg );","page":124,"zoom":"XYZ 154 975 0"},{"title":"Release()","page":124,"zoom":"XYZ 154 900 0"},{"title":"This method decrements the reference count for the calling interface on a object. If the reference count on the object falls to 0, the object is freed from memory.","page":124,"zoom":"XYZ 154 875 0"},{"title":"ULONG Release( void );","page":124,"zoom":"XYZ 154 800 0"},{"title":"RECT","page":124,"zoom":"XYZ 154 750 0"},{"title":"This structure defines the coordinates of the upper-left and lower-right corners of a rectangle.","page":124,"zoom":"XYZ 154 725 0"},{"title":"typedef struct _RECT { LONG left; LONG top; LONG right; LONG bottom;","page":124,"zoom":"XYZ 154 675 0"},{"title":"} RECT;","page":124,"zoom":"XYZ 154 625 0"},{"title":"ReleaseDC","page":124,"zoom":"XYZ 154 575 0"},{"title":"The ReleaseDC function releases a device context (DC), freeing it for use by other applications.","page":124,"zoom":"XYZ 154 550 0"},{"title":"int ReleaseDC( HWND hWnd , HDC hDC);","page":124,"zoom":"XYZ 154 500 0"},{"title":"RGB","page":124,"zoom":"XYZ 154 450 0"},{"title":"The RGB macro selects a red, green, blue (RGB) color based on the arguments supplied and the color capabilities of the output device.","page":124,"zoom":"XYZ 154 425 0"},{"title":"COLORREF RGB( BYTE byRed, BYTE byGreen, BYTE byBlue);","page":124,"zoom":"XYZ 154 350 0"},{"title":"RegisterClass","page":124,"zoom":"XYZ 154 300 0"},{"title":"The RegisterClass function registers a window class for subsequent use in calls to the CreateWindow or CreateWindowEx function.","page":124,"zoom":"XYZ 154 275 0"},{"title":"ATOM RegisterClass( CONST WNDCLASS * lpWndClass );","page":125,"zoom":"XYZ 154 1100 0"},{"title":"SetCooperativeLevel","page":125,"zoom":"XYZ 154 1050 0"},{"title":"The SetCooperativeLevel method determines the top-level behavior of the application.","page":125,"zoom":"XYZ 154 1025 0"},{"title":"HRESULT SetCooperativeLevel(HWND hWnd, DWORD dwFlags);","page":125,"zoom":"XYZ 154 975 0"},{"title":"SetDisplayMode","page":125,"zoom":"XYZ 154 925 0"},{"title":"The SetDisplayMode() method sets the mode of the display-device hardware.","page":125,"zoom":"XYZ 154 900 0"},{"title":"HRESULT SetDisplayMode(DWORD dwWidth, DWORD dwHeight, DWORD dwBPP,","page":125,"zoom":"XYZ 154 850 0"},{"title":"DWORD dwRefreshRate, DWORD dwFlags);","page":125,"zoom":"XYZ 154 800 0"},{"title":"SetColorKey","page":125,"zoom":"XYZ 154 750 0"},{"title":"Changes the color key.","page":125,"zoom":"XYZ 154 725 0"},{"title":"HRESULT SetColorKey(COLORKEY *pColorKey);","page":125,"zoom":"XYZ 154 700 0"},{"title":"SelectObject","page":125,"zoom":"XYZ 154 650 0"},{"title":"This function selects an object into a specified device context.","page":125,"zoom":"XYZ 154 625 0"},{"title":"HGDIOBJ SelectObject(HDC hdc, HGDIOBJ hgdiobj );","page":125,"zoom":"XYZ 154 575 0"},{"title":"ShowWindow","page":125,"zoom":"XYZ 154 525 0"},{"title":"This function sets the specified window\u2019s show state.","page":125,"zoom":"XYZ 154 500 0"},{"title":"BOOL ShowWindow( HWND hWnd, int nCmdShow );","page":125,"zoom":"XYZ 154 475 0"},{"title":"SendMessage","page":125,"zoom":"XYZ 154 425 0"},{"title":"This function sends the specified message to a window or windows.","page":125,"zoom":"XYZ 154 400 0"},{"title":"LRESULT SendMessage(HWND hWnd, UINT Msg, WPARAM wParam,","page":125,"zoom":"XYZ 154 350 0"},{"title":"LPARAM lParam );","page":125,"zoom":"XYZ 154 325 0"},{"title":"SCROLLINFO","page":125,"zoom":"XYZ 154 275 0"},{"title":"The SCROLLINFO structure contains scroll bar parameters to be set by the SetScrollInfo function, or retrieved by the GetScrollInfo function","page":126,"zoom":"XYZ 154 1100 0"},{"title":"typedef struct tagSCROLLINFO { UINT cbSize ; UINT fMask ; int nMin ;","page":126,"zoom":"XYZ 154 1025 0"},{"title":"int nMax ; UINT nPage ; int nPos ; int nTrackPos ;","page":126,"zoom":"XYZ 154 975 0"},{"title":"} SCROLLINFO, *LPSCROLLINFO;","page":126,"zoom":"XYZ 154 925 0"},{"title":"typedef SCROLLINFO CONST *LPCSCROLLINFO;","page":126,"zoom":"XYZ 154 900 0"},{"title":"SetScrollInfo","page":126,"zoom":"XYZ 154 850 0"},{"title":"The SetScrollInfo function sets the parameters of a scroll bar, including the minimum and maximum scrolling positions, the page size, and the position of the scroll box (thumb).","page":126,"zoom":"XYZ 154 825 0"},{"title":"int SetScrollInfo( HWND hwnd, int fnBar, LPCSCROLLINFO lpsi, BOOL fRedraw);","page":126,"zoom":"XYZ 154 750 0"},{"title":"ScrollWindow","page":126,"zoom":"XYZ 154 675 0"},{"title":"The ScrollWindow function scrolls the contents of the specified window's client area.","page":126,"zoom":"XYZ 154 650 0"},{"title":"BOOL ScrollWindow( HWND hWnd , int XAmount , int YAmount, CONST RECT * lpRect , CONST RECT * lpClipRect);","page":126,"zoom":"XYZ 154 600 0"},{"title":"SetTextColor","page":126,"zoom":"XYZ 154 525 0"},{"title":"The SetTextColor function sets the text color for the specified device context to the specified color.","page":126,"zoom":"XYZ 154 500 0"},{"title":"COLORREF SetTextColor( HDC hdc, COLORREF crColor );","page":126,"zoom":"XYZ 154 450 0"},{"title":"SetBkMode","page":126,"zoom":"XYZ 154 400 0"},{"title":"The SetBkMode function sets the background mix mode of the specified device context.","page":126,"zoom":"XYZ 154 375 0"},{"title":"int SetBkMode( HDC hdc, int iBkMode );","page":126,"zoom":"XYZ 154 325 0"},{"title":"TEXTMETRIC","page":126,"zoom":"XYZ 154 275 0"},{"title":"The TEXTMETRIC structure contains basic information about a physical font.","page":126,"zoom":"XYZ 154 250 0"},{"title":"TextOut","page":128,"zoom":"XYZ 154 1100 0"},{"title":"The TextOut function writes a character string at the specified location, using the currently selected font, background color, and text color.","page":128,"zoom":"XYZ 154 1075 0"},{"title":"BOOL TextOut( HDC hdc, int nXStart, int nYStart, LPCTSTR lpString, int cbString);","page":128,"zoom":"XYZ 154 1000 0"},{"title":"TranslateMessage","page":128,"zoom":"XYZ 154 925 0"},{"title":"The TranslateMessage function translates virtual-key messages into character messages.","page":128,"zoom":"XYZ 154 900 0"},{"title":"BOOL TranslateMessage( CONST MSG * lpMsg);","page":128,"zoom":"XYZ 154 850 0"},{"title":"UpdateWindow","page":128,"zoom":"XYZ 154 825 0"},{"title":"The UpdateWindow function updates the client area of the specified window by sending a WM_PAINT message to the window if the window's update region is not empty.","page":128,"zoom":"XYZ 154 800 0"},{"title":"BOOL UpdateWindow( HWND hWnd);","page":128,"zoom":"XYZ 154 725 0"},{"title":"WM_INITDIALOG","page":128,"zoom":"XYZ 154 675 0"},{"title":"This message is sent to the dialog box procedure immediately before a dialog box is displayed.","page":128,"zoom":"XYZ 154 650 0"},{"title":"WM_SETTEXT","page":128,"zoom":"XYZ 154 575 0"},{"title":"An application sends a WM_SETTEXT message to set the text of a window. To send this message, call the SendMessage function with the following parameters.","page":128,"zoom":"XYZ 154 550 0"},{"title":"SendMessage( (HWND) hWnd, WM_SETTEXT, (WPARAM) wParam, (LPARAM) lParam );","page":128,"zoom":"XYZ 154 475 0"},{"title":"WM_COMMAND","page":128,"zoom":"XYZ 154 400 0"},{"title":"The WM_COMMAND message is sent when the user selects a command item from a menu, when a control sends a notification message to its parent window, or when an accelerator keystroke is translated. A window receives this message through its WindowProc function.","page":128,"zoom":"XYZ 154 375 0"},{"title":"LRESULT CALLBACK WindowProc( HWND hwnd, WM_COMMAND, WPARAM wParam, LPARAM lParam);","page":128,"zoom":"XYZ 154 250 0"},{"title":"WM_GETTEXT","page":129,"zoom":"XYZ 154 1075 0"},{"title":"An application sends a WM_GETTEXT message to copy the text that corresponds to a window into a buffer provided by the caller. To send this message, call the SendMessage function with the following parameters.","page":129,"zoom":"XYZ 154 1050 0"},{"title":"SendMessage( (HWND) hWnd, WM_GETTEXT, (WPARAM) wParam, (LPARAM) lParam);","page":129,"zoom":"XYZ 154 950 0"},{"title":"WM_CREATE","page":129,"zoom":"XYZ 154 875 0"},{"title":"The WM_CREATE message is sent when an application requests that a window be created by calling the CreateWindowEx or CreateWindow function. A window receives this message through its WindowProc function.","page":129,"zoom":"XYZ 154 850 0"},{"title":"LRESULT CALLBACK WindowProc( HWND hwnd, UINT uMsg, WPARAM wParam , LPARAM lParam);","page":129,"zoom":"XYZ 154 750 0"},{"title":"WM_SIZE","page":129,"zoom":"XYZ 154 675 0"},{"title":"The WM_SIZE message is sent to a window after its size has changed. A window receives this message through its WindowProc function.","page":129,"zoom":"XYZ 154 650 0"},{"title":"LRESULT CALLBACK WindowProc( HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM lParam);","page":129,"zoom":"XYZ 154 575 0"},{"title":"WM_VSCROLL","page":129,"zoom":"XYZ 154 500 0"},{"title":"The WM_VSCROLL message is sent to a window when a scroll event occurs in the window's standard vertical scroll bar. A window receives this message through its WindowProc function.","page":129,"zoom":"XYZ 154 475 0"},{"title":"LRESULT CALLBACK WindowProc( HWND hwnd, UINT uMsg, WPARAM wParam , LPARAM lParam);","page":129,"zoom":"XYZ 154 400 0"},{"title":"WM_PAINT","page":129,"zoom":"XYZ 154 325 0"},{"title":"The WM_PAINT message is sent when the system or another application makes a request to paint a portion of an application's window. A window receives this message through its WindowProc function.","page":129,"zoom":"XYZ 154 300 0"},{"title":"LRESULT CALLBACK WindowProc( HWND hwnd, UINT uMsg, WPARAM wParam , LPARAM lParam);","page":130,"zoom":"XYZ 154 1100 0"},{"title":"WNDCLASS","page":130,"zoom":"XYZ 154 1025 0"},{"title":"The WNDCLASS structure contains the window class attributes that are registered by the RegisterClass function.","page":130,"zoom":"XYZ 154 1000 0"},{"title":"typedef struct _WNDCLASS { UINT style; WNDPROC lpfnWndProc;","page":130,"zoom":"XYZ 154 950 0"},{"title":"int cbClsExtra; int cbWndExtra; HINSTANCE hInstance; HICON hIcon;","page":130,"zoom":"XYZ 154 900 0"},{"title":"HCURSOR hCursor; HBRUSH hbrBackground; LPCTSTR lpszMenuName;","page":130,"zoom":"XYZ 154 850 0"},{"title":"LPCTSTR lpszClassName; } WNDCLASS, *PWNDCLASS;","page":130,"zoom":"XYZ 154 800 0"},{"title":"WM_DESTROY","page":130,"zoom":"XYZ 154 750 0"},{"title":"The WM_DESTROY message is sent when a window is being destroyed. A window receives this message through its WindowProc function.","page":130,"zoom":"XYZ 154 725 0"},{"title":"LRESULT CALLBACK WindowProc( HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM lParam);","page":130,"zoom":"XYZ 154 650 0"},{"title":"WM_KEYDOWN","page":130,"zoom":"XYZ 154 575 0"},{"title":"The WM_KEYDOWN message is posted to the window with the keyboard focus when a nonsystem key is pressed. A nonsystem key is a key that is pressed when the ALT key is not pressed. A window receives this message through its WindowProc function.","page":130,"zoom":"XYZ 154 550 0"},{"title":"LRESULT CALLBACK WindowProc( HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM lParam);","page":130,"zoom":"XYZ 154 425 0"},{"title":"WinMain","page":131,"zoom":"XYZ 154 1100 0"},{"title":"The WinMain function is called by the system as the initial entry point for a Win32-based application.","page":131,"zoom":"XYZ 154 1075 0"},{"title":"int WINAPI WinMain( HINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR lpCmdLine, int nCmdShow);","page":131,"zoom":"XYZ 154 1025 0"},{"title":"WM_QUIT","page":131,"zoom":"XYZ 154 950 0"},{"title":"The WM_QUIT message indicates a request to terminate an application and is generated when the application calls the PostQuitMessage function. It causes the GetMessage function to return zero. A window receives this message through its WindowProc function.","page":131,"zoom":"XYZ 154 925 0"},{"title":"LRESULT CALLBACK WindowProc( HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM lParam);","page":131,"zoom":"XYZ 154 800 0"},{"title":"WinExec","page":131,"zoom":"XYZ 154 725 0"},{"title":"The WinExec function runs the specified application.","page":131,"zoom":"XYZ 154 700 0"},{"title":"UINT WinExec( LPCSTR lpCmdLine, UINT uCmdShow );","page":131,"zoom":"XYZ 154 675 0"},{"title":"ZeroMemory","page":131,"zoom":"XYZ 154 625 0"},{"title":"The ZeroMemory function fills a block of memory with zeros.","page":131,"zoom":"XYZ 154 600 0"},{"title":"VOID ZeroMemory( PVOID Destination , SIZE_T Length );","page":131,"zoom":"XYZ 154 575 0"}]},{"title":"APPENDIX B","page":132,"zoom":"XYZ 416 991 0"},{"title":"","page":132,"zoom":"XYZ 489 958 0"},{"title":"COMPACT DISK CONTENTS","page":132,"zoom":"XYZ 335 925 0"},{"title":"REFERENCES","page":133,"zoom":"XYZ 416 1000 0"}]}],"thumbnailType":"jpg","pageType":"html","pageLabels":[]};
