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Questions And Answers On Props (Edited from "AIRCRAFT PROPELLERS, Basic Training Manual." Aero Publishers, Inc.) Q. What are the forces acting on a propeller in flight?



A. The forces on a propeller in flight are:



1. The resultant air force known as thrust which produces bending stress throughout the length of the blade. Each blade is considered as a full-cantilever beam supported at the hub.



2. The centrifugal force due to the rotation of the propeller which tends to pull the blades away from the hub. 3. The torsion or twisting forces, in the blade itself, due to the fact that the resultant air forces do not •pass through the neutral axis of the propeller. This stress is increased with the ratio of the square of the rpm, i.e., if the rpm is doubled the stresses will be increased four times.



This section is not an airfoil section, also it is acting within an area of disturbed air. Q. How will an increase of one degree in the BLADE ANGLE affect the engine rpm?



A. An increase of one degree in the blade angle will change the engine rpm 60 to 100 rpm. Q. How are minor nicks removed from aluminum alloy



propeller blades?



A. Minor nicks are removed from propeller blades by dressing them out with a fine cut riffle file and finish-



ing with emery and crocus cloth. The nick must be completely removed and all edges beveled neatly. Oare must be taken not to exceed the factory specifications in removing these nicks in steel blades, especially nicks on the face of the blade.



Q. Is it possible for a propeller to experience flutter?



Q. Could a hole in a propeller blade be repaired?



A. Yes. All propeller blades are flexible to a certain extent. A very undesirable condition, called fluttering, sometimes occurs at high speeds and may be caused by any of the following: 1. Out of static balance. 2. Out of track or blades not tracking. 3. Unequal blade angle settings. 4. Excessive tip speed.



A. Holes of any nature cannot be repaired. No matter how well the job was accomplished the propeller would not have its original strength. Q. What inspection must be made before installing an airplane propeller on the engine?



A. The "blade angle" is the acute angle between the chord of a section (element) of a propeller blade and the plane perpendicular to the axis of rotation.



A. The most important inspection to be made concerns the crankshaft or propeller shaft. It must be free of dirt, rust, scale or burrs and must be properly lubricated, using light engine oil. A check must also be made to ascertain that the correct size propeller is being installed as recommended by the manufacturer, FAA, or engineering department.



Q. What is meant by the term "excessive tip speed?"



Q. What inspection must be made to wooden propellers?



A. When the tip of a propeller blade travels at a rate of speed approaching the speed of sound, undue stresses and strains develop causing vibration and/or flutter. This condition may be overcome by operating at a slower speed.



A. Wooden propellers shall be inspected for such defects as cracks, bruises, scars, warp, oversize holes in hub, evidence of glue failure and separated laminations, sections broken off and defects in the finish. The tipping shall be inspected for such defects as looseness or slipping, separation of soldered joints, loose screws, loose rivets, breaks, cracks, corroded sections and corrosion.



Q. What is meant by the term "blade angle?"



Q. What is "propeller torque?"



A. Propeller torque is the reaction of the revolving propeller tending to turn or revolve the engine and airplane in the opposite direction of rotation than that in which the propeller is revolving. Q. Is there a section of the propeller which delivers little or no thrust?



A. Yes. The section (shank) from 12 to 18 in. from the hub is thick in order to give strength to the prop.



Q. When shall a wooden propeller be scrapped?



A. A wooden propeller damaged to the following extent shall be scrapped: 1. A crack or deep cut across the grain of the wood. 2. A comparatively long, wide or deep cut parallel to the grain of the wood. 3. A separated lamination. 4. An excessive number of screw or rivet holes. 5. An oversize hub or bolt hole. 6. An appreciable warp. 7. An appreciable portion of wood missing. Q. How are wooden propellers balanced?



A. For balancing, wood props shall be mounted on a hardened mandrel and placed on a knife edge balanc-



ing stand located in a room free from air currents. Each blade shall in turn be placed in a vertical position with the blade extending downward. The propeller shall then remain in either a vertical or horizontal position without showing any tendency to rotate in either direction. Q. Are wooden propellers susceptible to failure?



A. Failures in wooden propellers are very uncommon. Most failures are due to improper tipping. These failures occur approximately 8 in. in from the tip and "It's a little bulky but no static!"
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Chapter 37 Fly-in M



IAMI, FLA. Chapter 37 held its first Fly-in early this year at the Clewiston, Fla. Municipal Airport. The weather was the usual Florida CAVU-type, but a 20 knot wind straight down the runway made some of the flying competition so much more difficult. Nevertheless, six



hard earned awards were presented in various categoriess to the participants. Because of the high density traffic in the Miami area, the fly-in had to be held at Clewiston by Lake Okeechobee. Several sailplanes did much to add interest to the event.



SOME OF THE AIRCRAFT ATTENDING THE FLY IN:



N-3S N-28M N-69U N-162V N-648H N-2800Q N-4632S N-7934J N-9090R N-19972 N-26488



N-32428 N-55202 N-86570 N-98828



Pitts "Special" ...... . . . . . . Robert D. Shambaugh, Miami Smith "Miniplane" . . . . . ...... Fred C. Milner, Fort Myers Stinson V-77 ....... ........ . . J. Montgomery, Miami Fleet 16B . . . .. . . . . . . . . . . . . . . Dave Garber, Miami Travel Air E-4000 ........ Ralph Hall, Miami Brodhead PJ-260 . . . . . . Arthur L. Brodhead, Miami Pietenpol "Air Camper" ........ Bill Bennett, Miami Schweizer ...... . . . . . . . . Louis Rehr, Delray Beach Harmon "Cougar" . . . . . . . . . . . . . . . . Robert G. Harmon, Miami . . . . . . . . . . . . . . . . John Peters, Miami Aeronca K ....... John Mickel Meyers OTW Porterfield CP-65 . . . . . . . . . . . . . . . . . . . . Robert C. Jenkins, Miami Laister-Kauffman . . . . . . . . . . . . . . . . . . . . M. T. Bennett, Miami Monocoupe D-145 . . . . . . . . . . . . . . . . . . . . . . . . . L. A. Heard, Miami Piper J3 (Modified) . . . . . . . . . . . . . . . . William B. Lumley, Hollywood Aeronca C-3 ....................... L. A. Heard, Miami Fairchild PT-19 . . . . . . . . . . . . . . . . . . . . . . . . . . . John Deakin, Sarasota



Schweizer 1-26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Parrott, Miami



QUESTIONS AND ANSWERS . . . (Continued from page 23)



are caused by too many rivet holes in the propeller tip. Q. What precautions should an owner of a wooden propeller take?



A. If the prop is not on the airplane, or if the airplane is going to set for quite some time, store the propeller (or turn the propeller) in a horizontal position. All wooden propellers absorb a certain amount of moisture from the air, the amount depending upon the atmospheric conditions. This moisture drains to the lowest point of the propeller. If the propeller is left standing in the vertical position, this moisture will drain to the blade that is down, causing the propeller to be out of balance. Keep the propeller well varnished. Varnish will keep some of the moisture from entering the propeller. Keep the propeller clean. Bugs from the air set up a chemical action detrimental to the tipping and varnish. 24



JUNE 1966



Keep the propeller well polished with a non-corrosive polish. Have the propeller inspected frequently by an authorized propeller service station. Q. Do wooden propellers give good take-off performance?



A. The conventional wooden prop is usually the fixed pitch type and is designed to give good take-off per-



formance as well as cruising performance. If the propeller was designed to give maximum take-off performance, poor cruising performance would be attained due to the difference in air density at sea level and altitudes. This is true of metal fixed pitch props also. Therefore, the pitch of the blades must be low enough to provide a good take-off performance and yet not too low so as to allow the engine to overspeed at altitude.



Q. Which is better, the wood prop or the metal prop?



A. They are both good, and each has its individual merits. Wood is superior to metal in some ways, and metal has distinct advantages over wood in other ways. What kind of prop you put on your plane depends entirely upon your preference and what you want out of your machine. Compare, experiment, and choose. @
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