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BUILDING FOUR BLADED PROPELLERS by Dallas Y. Alldredge EAA 22744 816 Cornwall Waterloo, IA 50702



Designing and building your own propellers is a very interesting and painstaking project. What I consider to be the primary source of information on the subject is the article "Design and Build Your Own Propeller" by the legendary Fred Weick. Based on Mr. Weick's NACA Technical Report TN 212 initially published in 1925, it was reprinted in the December 1960 issue of SPORT AVIATION. (Editor's Note: The article has again been reprinted in the EAA EXPERIMENTER, November 1987. Back issues are available from EAA . . . as is the book Propeller Making For The Amateur by Eric Glutton.) To save on the number of C clamps required for gluing up a propeller, select some straight 2" x 6" fir boards and make a cross 60" long . . . or however long a propeller you are going to build. Half lap the boards where they cross and glue together at the half lap. Make two of these, taking great care that the crosses come out on a perfectly flat plane. Bolt them together at the middle and each end to hold them flat until ready for use. These crosses can be used for clamping either two or four bladed propellers. When clamping two bladed props, use spacer blocks on the end of the arms not used to keep the cross from tilting when tightening the clamps. The clamps are made from 5/8" threaded rod cut 12 inches long and equipped with large washers and nuts. The clamps' cross pieces should be made of 2" x 2" fir or, preferably, hard wood. I use Weldwood plastic resin water resistant glue, which is readily obtainable at your neighborhood hardware store. The propeller shown in the photographs was later totally sheathed in fiberglass so moisture would not be a problem. If you cover your prop blades with 56 JUNE 1988



Photo 1 — The author's propeller blank gluing jig, made of 2" x 6" boards of fir. Sturdy, inexpensive and it gets the job done. The top and bottom "crosses" are always kept bolted together when the jig is not in use to prevent warpage.



Photo 2 — Gluing clamps made from lengths of 2" x 2" fir and V«" threaded rod.



Photo 3 — With waxpaper placed atop the gluing jig, the first layer (or lamination) of boards is set in place. Note the dowel pins that keep the boards from slipping out of position.



Photo 4 — This view shows the way the three laminations of the prop blank stack one on top of the other, with the lap joints keeping each layer a constant thickness. The author's work table is a turned-on-end cable reel fitted with industrial castors to make it easy to move around. Just another example of the ingenuity of you homebuilders.



Photo 5 — With the final layer of boards in the jig, another layer of waxpaper is applied, and . . .



Photo 6 — The top of the jig is fitted, the clamps are slid over each arm and a wrench



is used to tighten them enough to squeeze excess glue from between the laminations.



This is extremely important in obtaining good glue lines.



fiberglass, Kevlar or carbon fiber, the strength of the wood used will not be a factor except at the hub. The hub has a front and back plate of 1/8" birch plywood glued to it to provide the necessary strength to hold the prop bolts. You can laminate a prop blank using fir, birch, Honduras mahogany or maple. The big determining factor in the selection of the wood is to get flat straight grained wood. For a 4 bladed prop, six pieces of 1" x 60" fir will do just fine. To insure uniform thickness of glue lines, make sure the boards are exactly the same width and thickness, then proceed to half lap them at the middle. You do not want a tight fit at the half lap; leave 2 or 3 thousands space for glue. The half laps are made by making a series of cuts half through each board, then use a rotary planer on your drill press or a hand chisel to cut out the places. When finished, make sure the bottom of the half lap is flat and smooth. Sand the half lap flat with 80 sandpaper and also sand all the dirt from the rest of boards, clean with a vacuum and wipe with a tack rag. It is most important to clean and get all the dust from the boards. Place the boards across one another and check to see if they all lie on the same plane. This is important because it will determine if the prop will track properly. When the blades are all checked for fit, drill an oversize 1/4" hole in each outer corner, then cut 1 /4" dowel pins to fit in these holes to keep the boards from sliding when gluing. Take a clamping 2" x 6" cross and lay one down on a table with waxpaper covering the cross. Lay one board down and coat its top surface with glue . . . then give it another coat. Place the next board atop the first, glue at the junction and apply two coats of glue on the top surface, as before. Keep adding plies of boards in this fashion until you get three plies, then cover with waxpaper and place the other clamping cross on top. When building up the plies, make sure you alternate the half lap grain at the half lap for greater strength at the junction. Use three clamps on each blade and tighten progressively all around until you get a good glue squeeze from all the joints. Let the glue dry 24 hours, then remove the clamps and scrape all the glue squeezings off the sides. Draw the profile of the prop blade on the blank, then cut to shape on a band saw, leaving a 1/8" margin outside the cutting line. Smooth the sides down, then lay your pitch pattern on the side of each blade and mark with a ball point pen on both sides of each blade. This shows you the amount of maerial to be removed to come up with the pitch de(Contlnued on Page 62) SPORT AVIATION 57



ceived an aeronautical engineering degree from Purdue University, and a commission in the Corps. As an infantry officer during two separate years in Vietnam, he commanded a reconnaissance unit and served as an advisor to the Vietnamese Marines. He was head of the Science Department at



the U. S. Naval Academy Preparatory



School. Zellers completed 20 years service while on the staff at Marine Corps Headquarters in Washington.He retired from the Marines and joined Decision Systems Associates, Inc. of Rockville, MD, a high-tech operations research and software engineer-



ing firm. He has been its president since 1985.



He has studied at MIT and completed graduate-level work in management at Catholic University and George Washington Uni-



versity. He has been an EAA member for more than 20 years, and is now serving as a Class V Director on the EAA Board. He was a three-time president and former newsletter editor of EAA Chapter 186 (Northern Virginia). He is currently the Chapter's vice president as well as a member of Chapters 4 and 511. At Oshkosh '85 he received an EAA Major Achievement Award for outstanding service to sport aviation. Lance currently owns a Piper Lance and has owned a Cherokee 180, Stinson Voyager and a Piper Vagabond. A Zenair Cricket is still under construction in his basement. He is a Certified Flight Instructor and has



been active in regional EAA activities, help-



Florida and aided many EAA members with their projects - Aeronca C-3, Cessna



His wife, Deane, is a co-chairman of the Airplane Greeters, one of the Women's Activities at the Oshkosh Conventions. Son Erin is in his third year at the U. S. Naval Academy and daughter Andra is a freshman at Mars Hill College as well as an EAA Air Academy graduate. All are flyers and Convention volunteers.



Corben Baby Ace, etc. A stockholder at Vandenberg Airport, Inc., Tampa, Leonard also serves as their FBO.



Class III Director 2 Year Term



Louis "Louie" J. Andrew, Jr.



Leonard McGinty EAA 6036



Age 46



Age 59



Louie Andrew was born and raised in Fond du Lac. As a youngster, he worked at the Fond du Lac Airport as a gas boy. He soloed on his 16th birthday and became a Private pilot at age 17. Louie has been very active in the IAC and was elected Treasurer and a member of the Board of Directors about 5 years ago. He is also a Director of the U. S. Aerobatic Foundation. Louie has been a member of the EAA Board for 2 years. He flies regularly and is the owner of a Cessna 170 and a Piper Aztec. He and his wife, Sue, have 5 children. Louie has been a practicing lawyer in Fond du Lac for 21 years.



ing on the Washington scene as time permits.



Thonotosassa, FL President



Torque-Quip Corp.



McGinty learned to fly in 1947, soloing a



Taytorcraft L2M. He presently owns a Maule M-5 Lunar Rocket and has over 4200 hours in various light planes. He is a charter member of EAA Chapter 175, a member of NAA, Warbirds of America, EAA's Antique/Classic Division, Quiet Birdmen and International Fellowship of Flying Rotarians. He has served as President and Chairman of Sun 'n Fun EAA Fly-In



and is currently a member of the Board of Directors. Leonard has been an active volunteer in



120.140A, Pitts Special, Convair Sea Dart,



He and his wife Lena have two children, Lori



and Leonard.



Class IV Director



1 Year Term



EAA 57231



Fond du Lac, Wl



Attorney



As officially noted in the May issue of SPORT AVIATION, EAA members will have the opportunity to cast their ballots for election of Directors of the Experimental Aircraft Association on Friday, August 5, 1988, 9:30 a.m. (CDT) at the Theater In The Woods, Wittman Airfield, Oshkosh, Wisconsin. The election will be the first item on the agenda at the business meeting.



BUILDING FOUR BLADED PROPELLERS (Continued from Page 57)



Next, glue a disc of 1/8" thick birch plywood on the front and back faces of the hub and clamp in place. When the



glue is dry, drill a carefully aligned 3/4"



hole in the center of the prop using a



Forstner bit (or something similar), then



insert a metal dowel in the hole that is attached to a drill guide and drill the prop bolt holes. When you have drilled



the prop bolt holes, it is time to start carving the blades. Carve the back sides first.



Most small VW props are 2-1/2" thick at the hub. If you make your props all



the same thickness, when you change props and spinners they will all fit. Three 3/4" thick boards and 2-1/8" thick birch



plywood face plates add up to 2-1/2"



Photo 7 — After drying for 24 hours, the blank is removed from the jig, bandsawed to the desired shape. Then, to paraphrase an old Joke, you imagine the finished shape of the airfoil shaped blades . . . and remove all the wood that is in excess of that.



sired. Cut the excess material off the



blade but leave the blades at least 1" 62 JUNE 1988



longer than desired until all shaping is done.



thick. Red fir is the most common lumber available in good straight boards. You could use white pine, or spruce to build props you intend to sheath in fiberglass, Kevlar or carbon fiber, but they are so light you would have to build some



weight into the props in order to make them heavy enough to run smoothly.
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Building Four Bladed Propellers 

This is extremely important in obtaining good glue lines. fiberglass, Kevlar or carbon fiber, the strength of the wood used will not be a factor except at the hub.










 


[image: alt]





Propellers 

Jul 10, 1970 - of direct-drive, fixed-pitch propellers ... reserve power that they are commonly ... desired airspeed? Fig. .... percent for each ten-percent increase ... ratio. As Fig. 1 shows, the higher the design airspeed the lower the propeller.
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Propellers 

Jul 10, 1970 - sidered and with the test data upon ... shows test data for angles down to ... 1 is intended to answer that ... The question naturally arises as to .... And this considers only the centrifugal for- ces. Bending and twisting stresses ..
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Sensenich Propellers 

rings. A customer needs a prop for a. Porterfield, a Ryan STA or a Welch. OW6M (we don't know what ... The central hub hold is bored out then a drilling fixture is ...










 


[image: alt]





Sensenich Propellers 

technological move in which modern machining .... The technology is no more ad- vanced. At some point in .... Pick up ATIS and get clearance before the Hobbs ...
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Scimitar Propellers 

propellers of World War I vintage were "scimitared" for. BIOGRAPHY ABOUT ... The following year (1948) Fish Salmon won the race with a Cosmic Wind pulled by ... were machine carved from solid rectangular hand forgings and hand finished.
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Scimitar Propellers - Size 

propellers of World War I vintage were "scimitared" for. BIOGRAPHY ABOUT ... The following year (1948) Fish Salmon won the race with a Cosmic Wind pulled by ... were machine carved from solid rectangular hand forgings and hand finished.
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Homebuilding of Propellers 

(Cartoon by Tom Hurley). This is not the only way to carve a prop and .... Attached is a drawing of the jig. It worked fine for me. A. WINS ATTACH PLATES.
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wood propellers - raanz 

DOC#: WOOD-CF-REV-A.DOC 5-20-04. Sensenich ... static friction. That is, the ... Basic diameter in inches. Designates ... assumes that the threads of the bolts, nuts, or drive ... spinner screws per spinner installation ... friction between the prope
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Propellers for Light Aircraft - PDFHALL.COM 

GRAIN: Direction of face groin to lost dimension. PRICE EXTRAS: For quantities less than 5 sheets, add $2.00 per shipment for bundling. ON ORDERS OF 25 ...
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Propellers and Performance 

which will let the engine turn full throttle in level flight without overspeeding, it is ... peller will screw itself ahead in one full revolution. Thus 5 ft. x 2500 = 12,500 ft.
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four 

APPELEZ IMMEDIATEMENT LE SERVICE DU GAZ DE CHEZ UN VOISIN. SUIVEZ ...... d'émail vitrifié AGA ou d'une autre crème nettoyante .... commerciale.
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( ) ( ) )( Four 

F 7. E Maj9/G. B m7. E 7. (. A Maj7. Gm7. ) Fm7. Gm7. A m7. D. 11. 7. E Maj7. F m7 B7 Fm7. B. 13. ( 11). E Maj7. 1. F m7 B7. Fm7. B. 13. ( 11). Gm7 G 9. 2.










 


[image: alt]





four 

suit : Le four de rÃ´tissage pour la cuisson Ã  haute tempÃ©rature 425 ÂºF - 475 ÂºF. Le four de cuisson pour la cuisson Ã  tempÃ©rature moyenne 325 ÂºF - 375 ÂºF.
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Aluminum Propeller Applications - Sensenich Propellers 

Aero Commander 100. Lycoming O-320 /150. 74DM6-0-60. 74 inches. Aeronca 11AC. Continental A-65 / 65. 74CK-0-46. 74 inches. 2100-2250. 72.5 inches. 1.
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Measuring the Geometry of Propellers 

the radius and if all airfoils would have a flat lower side, then ... edge of the propeller, before the felt tip color has dried. Doing the same at the trailing edge leaves you with two traces on the ... method - the error is around 1 percent of the.
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Propellers for Light Aircraft - Size 

Propellers For Light Aircraft. By Georges Jacquemin, EAA 3618. Reprinted in part from the magazine CANADIAN AVIATION. For engines of 40 hp and up, ...
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Gear or Direct Drive Propellers 

Feb 14, 1973 - Manchester, Conn. and. James A. Herndon (EAA 27889). 3 Country Lane. Simsbury, Conn. Jl HERE HAVE BEEN many articles written on.
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four minutes 

In the midst of the upheaval, Jenny's father JOACHIM VON LOEBEN (Vadim Glowna), a rich public prosecutor, ... Father and daughter have one last frank.
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install radial shaft ... - Four by Four Club 

Aug 31, 1998 - output flanges, these instructions only describe ... D-81925 Munich ... Shift manual or automatic transmission to neutral position, shift transfer ...
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Aircraft Building 

by the outside finish. Not only is .... More on this when we discuss final color coats. .... required for production aircraft and test ...... Dust and dirt in final finish. To.
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Aircraft Building 

portant to note that you do not need a pristine laboratory to ... You will want to place a hard ... Place a large clock with a sweep sec- ond hand ... perature is less than about 65 degrees .... both O degrees and 90 degrees. In ... Many people call.










 


[image: alt]





Aircraft Building 

another advancement for the aircraft industry. ... own airplane designs in kit form. ..... BOX 818, PARK RIDGE, IL 60068 .... W) for enhanced cockpit commu-.
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Aircraft Building 

A typical stand of spruce in Oregon. largely comprised of .... lumber mill in Washington or Oregon they are then cut ..... NORTH POLE EXPRESS. Depicts Santa ...
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