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WHAT THEY SAID 

  
 
 
 

 " THE GREATER THE IGNORANCE, THE GREATER THE DOGMATISM "- Sir William Osler 
 
 
 

 " Some Books are to be Tasted, others to be Swallowed, and some few to be Chewed and Digested; 

that is, some Books are to be read only in Parts; others to be read but not curiously; and some few to be 

read wholly, and with Diligence and Attention." 

      - Francis Bacon          1561 - 1626 
 
 
 

  Penser, c`est voir! " Honore de Balzac       1799 - 1850 
 
 
 

  " PROPELLER " 

 Literally, an air screw. The airfoil-shaped rotary wing typically located at the front of an airplane that 

is used to convert torque horsepower into thrust horsepower. 
 
 
 

Definition by MICHAEL MARKOWSKI author OF:- "THE ENCYCLOPEDIA OF HOMEBUILT AIRCRAFT 
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PPROP PROPELLER CERTIFICATE 

 

PPROP, hereby certify that propeller N__________________________ 

LENGTH_________ PITCH _________ pusher/tractor configuration 

Suitable for AIRCRAFT________________________________________ 

ENGINE___________________ direct/belt/gearbox ratio/drive _______ 

REGISTRATION______________________________________________ 

OWNER____________________________________________________ 

MANUFACTURED DATE ______________________________________ 

SERVICE RECORD 

 

 

 

 

 

 

__________________________________________________________ 

 

 
 
 
 
 
 
 
 

  

 

 



4 
 

 

INTRODUCTION AND ACKNOWLEDGMENTS 
 
 
 
 This manual is dedicated to pilots who take to the air in all types of craft driven by wood propellers. It 
represents the basic facts of what is happening in and around the immediate surroundings of a wood propeller so 
that aviators may understand the limits of their prop, and take appropriate avoiding action before things go wrong, 
as sometimes happens. 
 
 I also dedicate this manual to all the amateur aircraft builders throughout S.A. with the hope that it will foster 
safety through education in all aspects of our hobby and sport. I would like to hear from the aviators true stories 
regarding wood propellers so that it may be published in future editions. You could contribute greatly to the 
advancement of safety concerning propellers. 
 
 I have tried to bring all the experience I have learned through trial and error, comments and criticism, 
together so that you, as a pilot, may fly safely and securely, having knowledge based on fact and experience 
available at your finger tips. May I suggest that you keep this manual in the same location as your airframe logbook, 
pilot's license, maps etc.?. 
 
 This manual serves as a guideline to the care and maintenance of wood propellers and may differ from 
other publications in various aspects. Before any deviation from the prescribed steps is attempted, or difficulty in the 
understanding of the various procedures are encountered, please contact the original manufacturer of the propeller 
for help and guidance 
. 
 

 

 A PROPELLER IS ONE OF THE THREE MAJOR COMPONENTS OF ANY AIRCRAFT, SIDE BY SIDE 

WITH THE AIRFRAME AND ENGINE. PILOTS WORRY A LOT ABOUT LOAD AND STRESS FACTORS, 

PERFORMANCE, THINGS LIKE THAT, BUT PROPS AND THEIR CORRECT INSTALLATION AND 

MAINTENANCE ARE VITALLY IMPORTANT TO FLYING SAFETY AND ENJOYMENT. 
 

 
 A great, big, THANK YOU!! to my family and friends for reading and correcting parts and pieces of the 
manuscript. 

 
------- oOo ------ 

 
 
 
 

CONTACT DETAILS: 

 

P PROP  

385 LONG AVE,  

FERNDALE,  

RANDBURG, 2194 

 

PIETER & BETS DE NECKER 

011-793-5235 

082-925-5834 

propeller@icon.co.za 

pietpropeller@gmail.com 

 

www.p-propeller.co.za 

 

PO BOX 446, 

RANDBURG, 

2125 
     

mailto:propeller@icon.co.za
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NB.NB. VERY IMPORTANT PLEASE, CHECK YOUR PROPELLER REGULARLY!!!! 
   FIXED PITCH WOOD PROPELLERS. 

1. Due to the nature of wood itself, it is necessary that wood propellers and blades be frequently 

inspected to assure continued airworthiness. Inspect for such defects as cracks, bruises, scars, 

warpage, evidence of glue failure and separated laminations, sections broken off and defects in 

the finish. 

2. Irrespective of the make, propellers of wooden construction shall be removed and carefully 

inspected every 1000 hours of operation or 5 years in service,  whichever is the shorter, AND 

when engines are overhauled, also if the plane has been standing for a while,  for conditions 

such as the following: 

2.1        Elongated bolt holes 

2.2        Out of track condition 

2.3        Cracks in the shaft hole, bolt holes or blades 

2.4        Oversize shaft hole 

2.5        Broken lag screws which attach the metal leading edge sleeve to the blade 

2.6        Separated laminations 

2.7        Cracked internal laminations 

2.8        Split blades 

2.9        Cracks or deep cuts across the grain of the wood even on the paint 

2.10 Loose lag screws or rivets 

2.11 Appreciable warp of blades 

2.12 Appreciable portions of wood missing  

2.13 Inspect for damaged hub flanges caused by over tightening  (the recommended torque       

values usually range from 15 to 24 foot-pounds) 

3. The propeller shall be re-varnished and the balance checked and corrected. 

4. Any repairs required shall be carried out according to the provision made of AC43-13-1A, or as 

the manufacturers prescribe. 

5. Refer doubtful cases to the manufacturer. 

 

 

 

 
DISCLAIMER. 

 

WARNING!!   WARNING!!   WARNING!! 
 
 Although a large amount of research and development have been done in the area of wood propellers, and all possible care, 
consideration and attention have been given in the designing, manufacturing and finishing of P"CHAMPION" PROPS the company, employees 
and relatives will not be held responsible, or accept liability for any possible failures of the product due to the fact that the product is used 
outside our control. 
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 ANY DEVIATION FROM THE PROCEDURES MAY RESULT IN INJURY OR DEATH TO PERSONS OR BYSTANDERS. THE 

PERSON DOING THE INSTALLATION SHOULD BE FAIRLY COMPETENT IN THE HANDLING OF THE TOOLS INVOLVED IN THE 

INSTALLING PROCEDURES. 
 

 ------- oOo ------ 
 

 

 

 

 

 

PROLOGUE 

 
 With the correct care, attention and maintenance, a wood propeller is capable of outlasting its metal or plastic counterpart by a fair 
amount of years. Ever since childhood days I have been mesmerized and enchanted with the beautiful smooth curves of a multilaminated 
hardwood propeller, sparkling with coats of high gloss lacquer. As the years went by my interest in anything that could overcome the law of 
gravity grew by leaps and bounds, but unfortunately as one is a youngster one has many and varied interests and responsibilities to attend to, 
before one could indulge in the practical art of flying. 
 This manual has come about through the experience I've had in the last thirty or so years of manufacturing propellers for the light 
aircraft industry. 
 The questions relating to the manufacturing of propellers had a distinct influence on my life and is many and varied and more than, 
dare I say, I am capable of answering straight of the cuff. But to every question there is an answer somewhere in this universe, or so I thought 
in 1983. The fact of the matter is that very little theory on the design of propellers of slow flying aircraft existed at the time, and seems to have 
advanced little since the first amateur aircraft builders known as the WRIGHT brothers achieved a startling propulsion efficiency where a 
possible 65% of the shaft power was converted to usable thrust! 
 I was still an aspiring carpentry/mathematics/science teacher at a primary school at the time when one calm evening a total stranger 
approached me at home with what looked like a piece of wood from a schooner's mast clutched tightly under one arm. After having introduced 
himself as Mr. "So and So", I was asked to make him a copy of the offensive-looking piece of wood, which he, after having seen a puzzled 
expression on my face, identified as being the remaining wing of a propeller off his microlight aircraft. Seeing that I was a carpentry teacher and 
taking into consideration that I could probably throw in a bit of the old applied mathematics and having heard rumors that I was somehow 
remotely connected to flying through a friend , I could probably make a better job out of it than he could!!. 
 Well, I couldn't have been more surprised if someone had suggested that I should build the space shuttle to Mars, and that it should 
be ready for flight the very next day! 
 It was a challenge and I jumped at the chance to try my hand at building an integral part of an aircraft. Boy, wouldn't that be 
something to write home about!. Imagine, if it worked I could rock my grandchildren on the knee and tell them in a gruff voice, how their 
granddad saved aviation from being grounded forever! 
 Having relieved the stranger of his weighty piece of wood, I wrote down his telephone number and sent him home with the hearty 
promise of "a new propeller tomorrow morning" ringing soothingly in his ears (not to mention feeling the noble prize around my neck and 
hearing a standing ovation as I bow in front of an admiring audience of thousands, paying tribute to my skills and accomplishments in saving 
the flying fraternity of the world) 
 I immediately set of to my trusty off-cut box and rummaged around looking for a suitable specimen of wood to turn into that magical 
machinery called a propeller. Minutes later an ideal, sturdy, solid, heavy and strong BURMESE TEAK board appeared leaving no doubt in my 
mind that this is it! A quick eyeball inspection revealed no deformities and seemed of adequate thickness to suite my needs. A quick 
measurement of the original prop's thickness and shaft size was taken and the appropriate changes transferred to the board. (I was fortunate 
enough in having had various powertools at my disposal.) Next I made a silhouette of the usable blade and used it as a reference for both 
blades on the new board. A couple of nifty cuts with the band saw, revealed a close resemblance of the original, boosting hope of finishing the 
prop by late evening. I was dismally mistaken. 
 A couple of measurements of the height of the leading edge over the trailing edge was done and transferred to the new prop by 
plastic rule and pencil. The difficult part was in the cutting and rasping of the excess material so that a close resemblance of the original prop 
slowly emerged stroke by stroke. By three o'clock in the morning I was at the stage where the prop was fairly well balanced, and ready for a 
coat of varnish. 
 Early that morning our friend was hammering away at the front door, ready as he would ever be to test the creation he had seen 
laying on the workbench through the workshop windows. I bearably managed to keep my eyes open while trying to explain to him that I would 
accept no responsibility for the results should anything at any time decide to part company with his craft, be it on the ground or whilst flying. 
The only answer I received in return was a maniacal grin and a manhandling shove in the direction of his bakkie. With fear and trepidation I 
accompanied him to the airfield where in no time at all my handiwork was fitted to the engine and running surprisingly well, considering the 
inexperience I had in manufacturing such an item. 
 The test-flight was a fair success but some minor adjustments had to made to correct the vibration. I was totally dumbfounded at the 
sight of seeing something that I had made by hand actually transport man and machine into the blue yonder, and there and then decided to do 
some research in the construction and manufacturing of propellers. 
 What I didn't realize is that the information I was looking for only existed in a mathematicians nightmare of nomenclature with such 
terms as "Blade activity factor" and JN over V. There weren't any reference material available that actually tells you step by step how to install, 
maintain and care for a wooden prop. 
 In this manual I have tried to bring all the experience I have learned through trial and error, comments and criticism, 
together so that you, as a pilot, may fly safely and securely, having knowledge based on fact and experience available at your finger 

tips. May I suggest that you keep this manual in the same location as your airframe logbook, pilot's license, maps etc.?. 
 Please study each section thoroughly and read it again and again as some very useful tips and hints are given throughout the book. 
There are as many stories concerning propellers as there are in The 1001 Arabian Nights and should I choose to do so, I would be able to write 

a novel on the subject. Sadly some have resulted in serious injury and other in death. This is where I feel that this manual may be of some 
assistance to assist pilots whom are willing to open their eyes and ears to preventative maintenance. 
 Should there be any sections that are unclear or difficult to understand please contact me immediately before any installation is 

attempted. My current telephone number is (011) 793-5235. Should you choose to do so please write me at P.O.Box 446, Randburg, 

2125. or e-mail: propeller@icon.co.za.  Website: www.p-propeller.co.za 
 Please do not regard any problem concerning your propeller as too trivial to answer. I have witnessed numerous installation attempts 
that were totally mind-boggling and having then confronted the guilty party as to the reason why his propeller and the resulting performance 

appeared worse than any imaginable miscarriage, I would receive the lame excuse of " I ONLY THOUGHT......" or " I WASN'T SURE SO I 

......." or " But so and So.'s prop was done like this and nothing has happened!!" (as of yet!!) 
 Sometimes I received real nifty, snappy, macho, head held high, offensive-forward-leaning-posture, hands-on-the-hips, eyes-bulging-

out-of-their-sockets answers from the ever-clever HE-MAN type of pilot. O, SIR IF YOU WOULD ONLY LISTEN TO YOURSELF YOU COULD 

AT LEAST SAVE YOURSELF FROM SOME EMBARRASSMENT, NOT TO MENTION YOUR LIFE!!! 

mailto:propeller@icon.co.za
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 Comments, criticism, remarks and your personal experience may be of great value to other pilots, so please forward a letter to me at 
the above address so that I may use it in later editions of the manual. Names and related incidents will be kept under wraps and "For my eyes-
only" 
 What I truly wish for you as a pilot on the battleground of experimental aviation, is hours of safe and happy flying experiences to 
enchant your grandchildren with on a cold winter's evening in front of the fireplace. 
 

PIETER DE NECKER 

 

 

 

 

P.PROPELLER HISTORY 

 
 Reliability, durability, and consistent performance, prop by prop, and excellence in leading edge protection. P.PROP further more 
improves fuel consumption by maximizing prop performance. Reliable back-up service combined with South African Technology and materials, 
gives one peace of min 

SUPPLIER TO:- MILITARY    a) Denel Aerospace systems 
       b) Integrated systems technologies  
       c) Atlas Aircraft Corp (by request) 

  CIVILIAN     a) Miser microlight enterprises 
       b) Trevor Davis Aircraft 
       c) Orsmond crop spraying services 
       d) Aviate Trikes & Products 
       e) Microlite engines & accessories 
        f) Rainbow Aircraft 
       g) Micro Aviation 
       h) Jabiru SA 

MANUFACTURERS OF:- 
    Two bladed multi-laminated wood propellers for all light aircraft, homebuilt aircraft, microlight aircraft 
and vintage aircraft with a maximum power output of 380hp in the LS1 category. 
 

SERVICING OF:-   All two and three bladed multi-laminated wood and composite propellers for all light aircraft, homebuilt aircraft, microlight 
aircraft and vintage aircraft with a maximum power output of 380hp in the LS1 category. 
 

REBUILDING AND REFURBISHING OF:-   Damaged two and three bladed multi-laminated wood and composite propellers for all light aircraft, 
homebuilt aircraft, microlight aircraft and vintage aircraft with a maximum power output of 380hp in the LS1 category. 
 

DESIGNING AND MANUFACTURING OF:-   Purpose-made props taking into consideration pilot weight, aircraft specifications and task related 
requirements utilizing enhanced computer assisted calculations. 
 

WHY WOOD? 
 In a world abundant with countless combinations of plastics, fibers and composite materials, wood is the perfect, cheapest, most 
reliable complete composite material available in abundance, at a relatively cheap price. As a matter of interest all metals accumulate stress 
and fibers may crystallize and crack, or after being put under stress for a period of time retain the shape that it was forced to comply with. None 
of these affect wood!! 
 When wood bends it returns to its original shape again and again without sustaining fatigue, cracks, stress or hardening of materials. 
It has either 100% memory or is broken! Consider the fact that there is a certain amount of resonance frequency between metal propellers 

and the engine but none at all in wood. Wooden props are approx. one third the weight of metal propellers and with care in choosing 
particular laminates for a particular propeller, the manufacturer will beat the weight of various composites hands down. 
 

 WOOD 
 Built into every propeller is 30 years of theoretical research and practical experience linked to S.A.'s harsh and varying climatic 
conditions. Before a prop has QA passed manufacturer identification and serial numbers, stringent manufacturing procedures and process 
plans are adhered to. 
 P.PROPS are constructed from EUCALYPTUS SALIGNA/GRANDIS grown in the Tzaneen district. The timber is hand selected for 
quality and must pass a TRIPLE A Grade inspection i.e.: 
 A = nil knots, cracks, or physical deformities. 
 AA = nil twisting, curving or cross grain. 
 AAA = nil grain slope and 12% or less moisture content. 
 Each laminate is split and planed to suit measurements and requirements for a particular design. A secondary inspection follows by 
which each laminate is closely scrutinized and weighed to ensure even distribution of weight in the final product. 
 

 ADHESIVE. 

 The best quality PHENOLFORMALDEHYD adhesive is used in the laminating process where each blank is left under pressure for 
the full curing-period as specified by the manufacturer. This ensures the highest standard of glueline penetration. The adhesive is SABS. 
approved, waterproof, UV protected and is chemical resistant. Once a blank is released from the press it is left for a "idling period" of three 
days. 
 

 CUTTING. 
 Measurements, designed by computer, are utilized in the cutting procedure, ensuring enhanced pitch performance and consistency in 
power. All propellers are now cut by CNC machine to an accuracy of 0.3 of a millimeter. 
 

 THE LEADING EDGE 
 The leading edge on the prop is the result of years of testing different kinds of leading edge protection methods and gives suitable 
protection against sand, grass, small stones, rain, hail and mud. 
 

WARNING!!  WARNING!!  WARNING!!! 

!!! PLEASE BEAR IN MIND WHATEVER PROP YOU FLY:-  IT WAS DESIGNED TO PROPEL AN AIRCRAFT THROUGH CLEAN, CLEAR 

AIR.... ......AND NOT FOR USAGE AS A LAWN-MOWER OR RUNWAY CONSTRUCTION TOOL/DUSTER/LEVELER KIT.!!! 
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              The material used is an isocyanate terminated prepolymer based on polytetramethylene glycol and tolylene diisocyanate which when 
cured with methylene(bis 2 chloraniline) yields high performance elastomers of shore A 90 hardness and excellent hydrolitic stability, abrasion 
resistance, tensile strength and rebound resilience. The prepolymer contains various UV absorbents and antioxidants, which improve the 
products weather resistance 
  The edging is thereafter precision machined to perfectly match the required contour of the aerofoil, ensuring minimal disturbance of 
the laminar flow over the prop blade thus achieving maximum performance levels. 

 It may be safely stated that under normal usage the life span of the leading edge is approximately seven times better than 

stainless steel and has the advantage of being light in weight, smooth on  the aerofoil and is easily repairable once damage has 

occurred. 
 

FINISHING. 

 A three layer POLYURETHANE ACRYLIC EPOXY based paint is liberally applied by hand to ensure that: 
       1) A complete and absolute coverage of the wood fiber, to a thickness of 0.5-1mm, is achieved 
       2) An even distribution of weight is maintained, to assist in balancing the prop. 
       3) The laminar airflow over the aerofoil is flawless and smooth to improve power performance by reducing a) early interruption and b) 
break-away of the airflow over the wing, as is the case in external applications of edging i.e. helicopter tape, metal edging etc. 
 Finally, a further two coats of satin smooth, high gloss quality DUCO is applied for perfection in balance and lasting excellence in 
durability. 
 

 P PROP DESIGN. 
 The propeller is theoretically designed using a computer utilizing the rotary wing hover momentum theory. 
 

 PROPELLER IDENTIFICATION. 
 On receiving your prop please check for the following identification marks on the hub:- 
 

 P PROP    - Brandname, manufacturers identification. 
 

 N         - The serial number followed by a set of numerical figures. 
 

 FE        - Flexi-Edge. The leading edge on your prop. These letters shall only appear on the hub if your propeller was fitted with the 
edging in the first place. 
 

 CG () = CARBON FIBER./GLASS FIBER The numbers indicate the total amount of layers of carbon fiber applied to the propeller 
 

 (A) * (B) - The first numerical figure indicates the length of the prop from tip to tip in inches. The second numerical figure indicates the 
theoretical pitch of the prop at station .75R (radius) in inches. (The pitch is the forward movement in inches that one blade advances 
theoretically through the air in one revolution.) 
 

 S (*) Stainless steel sections 
 
  Since the air that we fly in isn't a solid element and varies in density, the effect of the prop may vary in power from 10% to 
as much as 33% on a very hot, humid summer's day. I shall refer to this matter later on in the manual as ignorance in this case may 
result in serious injury or even death to you or/and your passenger. 
 
 

   WARNING!!  WARNING!!  WARNING!! 

 

1. AVIATION LAW REQUIRES THE ABOVE IDENTIFICATION MARKS!! 

 

2. SHOULD YOUR PROP HAVE NO ID MARKS PLEASE CONTACT THE DEPT. OF CIVIL AVIATION IMMEDIATELY AS YOU ARE 

DEFINITELY FLYING ILLEGAL AND MAY BE SUBJECT TO PROSECUTION IF EVER YOU SHOULD BE INVOLVED IN AN ACCIDENT!! 

3. THE IDENTIFICATION MARKS MUST BE ENTERED INTO YOUR AIRFRAME LOGBOOK BY AN APPROVED PERSON WHEN THE 

PROP IS NEW. 

 

4. CONTACT THE MANUFACTURER OF YOUR PROPELLER FOR THE ID. OF YOUR PROP AS THE MANUFACTURER IS REQUIRED BY 

AVIATION LAW TO KEEP A RECORD OF ALL PROPS MANUFACTURED FOR A PERIOD OF NOT LESS THAN 10 YEARS!!! 

 

FINALLY 
 Before delivery a final quality inspection against a number of measurements is carried out. A serial number, length, pitch and 

manufacturers logo is pressed into the hub thus identifying the particular prop as being of P " CHAMPION " PROP quality. 
 
 

ON RECEIVING YOUR PROP. 
 
Please check the following as no claims of damage will be entertained after the prop has been delivered. 
 

1. Transport damage:- in the case where your prop was delivered you should scrutinize the package for manhandling such as tear marks or 
obvious breaches in the package material. Any signs of such damage are of great concern as the propeller leaves the manufacturer in certified 
condition. If such damage is noted, visually inspect the prop for obvious dents and cracks. Should you find such items contact the manufacturer 
immediately. 
2. Using a soft cloth wipe the prop taking care not to bump or drop it as any of the above will damage the prop to a more or lesser extent 
3. If you're not installing the propeller immediately wrap the prop in a soft blanket rolling it over and over completely covering all the edges, or, 
replace it in the package that it was delivered in. 
4. Store the prop in a cool moisture free place in a HORIZONTAL position as the moisture content in the wood is susceptible to 
gravity and will definitely migrate downwards if stored in a vertical position. The result will be that after a period of one month the 
prop becomes unbalanced and more so as the period extends, rendering the prop absolutely useless when fitted to the aircraft later 

on. 
5.Should you decide to continue, read the following instructions carefully and familiarize yourself with the contents and tools that will be needed 
to do a successful installation. 
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A BIT OF PROPELLER THEORY 
 

CONSTRUCTION AND SHAPE  Basically, a propeller consists of two or more blades attached to a central hub, which in low power 
engines is simply an extension of the engine crankshaft. Each blade is a rotating aerofoil, which produces forces similar to those of an aircraft 
wing, but in doing so, transforms rotary power into axial (straight-line) thrust. 

 Each blade has an aerofoil section. The prop has differing sections starting off with a fairly large aerofoil close to the hub and 
tapering evenly to a thin section at the tip. The result is that the propeller looks as if it has a twist in the blade (which it actually has). The reason 
behind the shape is that every section, when in motion, has to "screw" through the air exactly the same distance as its partner along the whole 
length of the blade. 
 The sections may be compared to a line of laser cannons aiming at a target at the top of a mountain with one exception i.e. cannon 1 
is at the base of the mountain cannon 2 is 1 km away, cannon 3 is 2km away etc. up to cannon number 10 which is 9 km away. If one should 
then compare the elevations of the barrels one would notice a significant difference in the elevations of the barrels. Should the order to "FIRE!" 
be given then all 10 laser beams will reach the target at the same apex. 
 Imagine what the results would be if all the barrels of the laser cannons were set at the same elevation!. Should the order to "FIRE!" 
be given the result would be that only one beam would hit the target while all the others would either overshoot or undershoot! That is the main 

reason why a propeller without twist which looks like a ruler will not work as well as one that has a twist developed into it. 

 It stands to reason that there are thousands of combinations of elevations, better known as PITCH, available to service the various 
aircraft with their numerous applications in the industry. The amount of the elevation or Pitch is stamped into your propeller in the hub area. 
 Another reason for the twist in the blades with the various sections set at various angles is that the speed of each section along the 
blade increases towards the tip and so ensures an even distribution of lift production along the blade. 
 When in motion a propeller is subject to similar forces as your aircraft wing. As the propeller turns it advances through the air in a 
helical or spiral path. This movement enables the aerofoil sections to generate lift and produce thrust at the same time. It is this thrust that 
pulls or pushes the aircraft along to maintain a calculated airspeed at a calculated rotation speed. 
 

 TRACTOR/PUSHER PROPELLER 

 Propellers are divided into two types i.e. tractor props and pusher props. See FIGURE 2 
 

  A tractor propeller is one that is mounted on the front of the engine drive shaft in the nose of the aircraft, and produces a thrust that 

pulls the aircraft along its intended flight path. 
 

 A pusher propeller is one that is mounted on an engine drive shaft where the engine is mounted in the rear of the aircraft and 

produces thrust that pushes the aircraft along it's intended flight path. Unfortunately taking the prop from the front of the aircraft and putting it in 
the rear means that the engine is now in front of the prop and facing to the rear. This means that the prop will now rotate in the opposite 
direction to the way it did with the same engine in tractor configuration. 
 
 Pusher propellers in the wake of wings are particularly bedeviled; the inflow angle changes with the angle of attack of the wing, 
and the propeller blade experience wildly varying flow conditions as they travel around the propeller disc. It was largely this effect that 

accounted for the early failure of the BEECH STARSHIP to attain it's projected cruise performance. 
 

TYPES OF PROPELLERS. 
 There are a variety of types of propellers ranging from a fixed pitch prop with no adjustment, to blades that may be adjusted from a 
feathering position to full negative pitch. This type of blade has a reversing mechanism that changes the rearward thrust to forward thrust to 
assist an aircraft in reducing speed after it has landed, thus shortening the landing run. 
 

 FIXED PITCH PROPELLER 
 A fixed pitch prop is of one-piece construction and made of wood, composites or a metal alloy. The blade angle or pitch is built into 
the prop when being manufactured.  
 

 VARIABLE PITCH ( V.P.) PROPELLER. 
 This type of propeller usually has two possible pitch positions, one set for take-off conditions and one for cruising. It can be used in 
either position by a lever operating the propeller by means of oil pressure from the engine. There are also mechanically operated V.P. 
propellers, which give a range of possible positions b y means of a handle rotated in the cockpit. 
 

 CONSTANT SPEED PROPELLER. 
 This type is usually only found on medium and large aircraft because its expense and greater complications outweigh the advantages 
on small aircraft. The constant speed propeller is controlled by a governor who controls the flow of oil in such a manner as to keep the R.P.M. 
at a steady value despite changes of speed and power. A lever in the cockpit can set the R.P.M required. In appearance this propeller is very 
similar to a VP, the addition of a governor unit usually being the only difference. 
 

 HYDROMATIC PROPELLER. 
 This type of propeller is only found on large and powerful aircraft: it gives a very large range of pitch-change and is necessary on 
aircraft with a large range of operating speeds. This type of propeller is also capable of "feathering", a process that is desirable in the event of 
engine failure on a multi-engine aircraft. Feathering consists of turning the blades until they are in a fully coarse position, which is with the edge 
of the blade facing forward into the airflow. On multi-engine aircraft this reduces drag considerably on an engine that has failed. 
 The hydromatic propeller is, like the constant speed, operated by engine oil, boosted to a higher pressure by a special pump. Certain 
types are, however, electrically operated. 
 

 CONTRA-ROTATING PROPELLERS. 
 On large engines, especially those fitted in single engine aircraft, it was found that TORQUE could obtain such large proportions that 
it had a very serious effect on the aircraft's flying characteristics. To annul the effect of torque for any given power output, two propellers one 
mounted behind the other and rotating in opposite directions were found very satisfactory, beside of being capable of absorbing more power 
without being of larger diameter. 
 

 SCIMITAR PROPELLERS. 
 Some slight advantages may be claimed from semi-scimitar props. The slight sweepback on the blades and the tips may delay the 
onset of compressibility at high r.p.m thus reducing prop noise, and there is an element of automatic variable pitch effect due to the blade 
loading along the curved datum. This is however very small on most semi scimitar propellers. 
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PITCHING 
 

   WARNING!!  WARNING!!  WARNING!! 
 

 Props should not be pitched for extreme conditions. If the pitch is fine for quick  initial acceleration (take off), the cruise 

mode will be very poor and the engine may overspeed as the aircraft speed builds up and the initial load on the engine is reduced. 

Too much pitch (coarse) will result in poor acceleration and considerable variation in R.P.M. in turbulent conditions as the prop 

"unloads". The power of the engine must be absorbed by the propeller to prevent overspeeding of the engine. 

 
 
 
 
                             ------- oOo ------ 

EFFICIENCY AND THRUST   See figure 8 
 
 To achieve the most efficiency out of your prop, you must utilize the most power from your engine and turn it into thrust. 
A prop is a device for converting the B.H.P. of the engine into usable thrust. Some effort is lost in the translation, and most props are from 

60% to 85% efficient. 
 Take a helicopter versus a Cessna 172, for instance. A four seater C-172 uses about the same hp as a two-seater helicopter. We all 
know that the helicopter will go up vertically. That is because it is turning a 8m-diameter blade at 300 rpm. If you were to pull a C-172 up 
vertical, that 75-inch prop turning at 2700 rpm won't pull you up vertically. You could theoretically fly a C-172 on half the hp if you could swing a 
6m prop at 500 rpm. We all know that is impractical. 
 However the lesson to be learned is to swing the largest diameter prop at the slowest rpm possible thus the reason for the gearbox 

reduction units available to the microlight industry. We may safely conclude that a large diameter prop turning at 1800 rpm is more 

efficient at converting the hp available to thrust than a small diameter prop turning at 3600 rpm will. 
As a general rule, you don't want to turn your prop tips over 270m per second; 180m to 220m per second is more desirable. Your prop noise 
will also decrease with lower tip speeds. The efficiency of a direct drive is about 65 percent and is brought up to about 80 percent with a 2:1 
reduction. A helicopter is about 90 percent efficient 
. 

INSTALLATION PROCEDURES 
 

 

WARNING!!    WARNING!!    WARNING!! 

 

 1) IF YOUR PROP WAS NOT INSTALLED BY THE AIRCRAFT MANUFACTURER OR IF THE PROP YOU HAVE BOUGHT IS A 

NEW REPLACEMENT ON YOUR AIRCRAFT PLEASE READ THROUGH THE INSTALLATION PROCEDURES A COUPLE OF TIMES SO 

THAT YOU ARE QUITE SURE OF WHAT HAS TO BE DONE WHERE, WHEN AND HOW! 

 

 2) SHOULD YOU BE DOUBTFUL OF OR MISUNDERSTAND ANY OF THE FOLLOWING PROCEDURES, PLEASE CONTACT 

THE MANUFACTURER BEFORE ATTEMPTING THE INSTALLATION OF YOUR PROP. 

 

 3) ANY DEVIATION FROM THE PROCEDURES OR USAGE OF INADEQUATE TOOLS MAY RENDER THE PROPELLER 

ABSOLUTELY USELESS OR BEYOND REPAIR NECESSITATING THE PURCHASE OF A COSTLY REPLACEMENT. 
 

 
 After having received and inspected your propeller check the following items:- 
 

1) A) Stand behind your aircraft facing in the direction of flight and make a note of the direction of rotation of the propeller. I 
suggest that you have a note-pad and pencil handy to jot down  which direction your prop is turning and, if your prop is in the pusher (prop 
behind engine) or tractor (prop in front of engine) configuration. Don't laugh, I personally know of a couple of pilots that had to have the 
difference between a pusher propeller and a tractor propeller pointed out to them. 

 B) Imagine your propeller in a vertical position. If your prop turns anti-clockwise (towards the left) from the vertical position it is 

known as a "LEFT HANDED" prop. If it turns in a clockwise (towards the right) direction from the vertical, it is known as a "RIGHT HANDED" 
prop. 
 
 C) You will now be able to identify your propeller as being one of four types:- 

    1) A left-handed pusher prop. 

     2) A right-handed pusher prop. 

     3) A left-handed tractor prop. 

     4) A Right-handed tractor prop. 
 

 D) A very important point not to be missed is the fact that many aircraft have gearboxes fitted whilst others have belt drives and yet 

others are directly driven by the engine. A directly driven prop turns in the same direction as a belt driven prop, but a gearbox driven 

prop turns in the opposite direction to the engine. This fact is of particular importance when you order or buy a new prop. It has happened 
more times than I care to remember that a pilot on receiving his propeller discovers to his utter amazement that his aircraft has the full 
capability of trying to take off in the opposite direction of the intended flight!! 

2) A) Check if the length of the prop is recommended by the manufacturer of your aircraft (if the prop wasn't manufactured specifically 
for your aircraft in the first place). You may have a variation of one or two inches in length, but any longer or shorter than the length 
recommended by the aircraft manual may be detrimental to the  engine life and, may not have adequate ground clearance or adequate blade 
area to convert the power available into usable thrust. This may lead to a series of events which gives one goose pimples just thinking about it!  

 B) Check if the manufacturer of your aircraft recommends the PITCH of the prop (if the prop wasn't manufactured for your 
aircraft in the first place.). There are several alternative pitches for your aircraft, all depending on what you are planning to do. For instance, 
most aircraft manufacturers specify an average pilot weight of 80kg and an average passenger weight of 80kg. 
 Should you weigh 100kg and your passenger the same, then the average pitch prop may not be able to get you out of your favorite 
strip. 
 The same rules apply to lightweight pilots, but in the reverse where a pilot weighing 70kg, plus passenger weighing the same, may 
have a phenomenal climb rate but will be penalized by higher engine RPM 
 One could use the above-mentioned example, juggle around the weight figures with full, half-full, or partially empty tanks, throw in 
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some spares in a bag, carry a passenger etc., etc.. and at the end of the day have a large choice of pitches for every possible situation! 
 Enough said on the subject in this section as further aspects on the influence of length, pitch and number of blades on performance 
will be discussed later in the manual. 
 

BOLT HOLES DRILLING PROCEDURE 
 The following tools should be handy or readily available before the drilling procedure can be completed satisfactorily. If you have 
difficulty in using the tools or obtaining the tools through a friend it would be best to take the propeller to a reputable engineering firm together 
with these instructions and they will do the drilling procedures for a nominal fee. The alternative is to return the prop to the manufacturer 
together with back-plate and bolts with a request to drill the holes. 
  

 YOU WILL NEED:- 
 1) An accurate table model drillpress with table adjustable in four directions. 
 2) Your engine back/front plate. (Please!!..... no bent, cracked, or reamed out plate or paper copies ). 
 3) Two sharp spiral wood drill bits. One of the bits should match the diameter of the retaining bolts you're going to use i.e.- Bolt = 
8mm then bit = 8mm.The other bit should be 0.5 mm larger than the retaining bolts i.e. Bolt = 8mm then bit = 8,5mm. 
 4) A good quality carpenter's square. 
 5) A flat 25,4mm IRWIN type drill bit. 

 6) An absolutely round pipe or shaft with a diameter of 25,4mm and a length of 75mm. 
 7) Your propeller laying on a soft cloth, on a table, in a horizontal position. 
 8) Your retaining bolts, all of the correct length, diameter and strength. 
 9) A rose-rasp drillbit. 

Are you ready? O.K. here we go......SEE FIGURE 1 
 

Step 1  
 Check if the drill press table is 90 degrees to the chuck and drill bit travel in four directions (i.e. back, front, left, right) with the 

Carpenters Square. Adjust the table if necessary until correct. See FIGURE 1. 
 

Step 2 
 Insert the drill bit that matches the bolt shaft diameter into the chuck and tighten it with the key. Check if the drill bit is 90 degrees to 

the table in four directions once again. See FIGURE 1 for reference. 
  

WARNING!!    WARNING!!    WARNING!! 

 

Don't forget to tighten the chuck and to remove the key afterwards. If left in position the key will fly out in any direction and may 
cause serious injury to yourself or the person helping you! 

 

Step 3 
 Check the travel of the drill bit (up and down).It should be able to drill through the propeller non-stop. 
 

Step 4 
 Your prop hub has two parallel even surfaces. One of the surface mates with the engine flange the other mates with the back/front 
plate. Looking along the wing of the prop you should notice that the aerofoils of both blades curve towards one of the surfaces on the hub. 
Consult your notebook to see which configuration your prop falls under. 
 

 NOTE!! SEE FIGURE 2 

 We are establishing the fact that the drilling procedure should be done from one side of the hub i.e. the side that has to mate with 
the engine drive flange.  
 The reason a prop should be drilled starting at the engine flange side is as follows: Should your drillpress be out of alignment, the 
hole that is being drilled will start of correctly, but will deviate from its path the further it moves through the hub, eventually exiting 
on the other side at a slight offset.  
 Should this be true then the bolts inserted at the exit point will converge on the same measurement/size as the engine drive flange. 
By this method we counter inaccurate drilling to a certain extent. 
 Of course the idea is to drill the prop accurately in the first instance..... but I have yet to see a drillpress that doesn't deviate by 

0.5mm over a distance of 100mm, especially so if the drillpress is worn!! 

 If your prop is located up front, it is of the tractor type and the aerofoil of the blades will be in front of the engine facing in the 
direction of flight. The opposite side of the hub will therefore be the one that has to mate with the engine drive flange and therefore will be 
facing upwards on the drillpress table and will be the side that the drill bit penetrates first, exiting on the even side where the aerofoils are 
located. 

 If your prop is located behind the engine then it is a pusher type with the aerofoils of the blades facing the engine and into the 
direction of flight. The area on the hub on the aerofoil side will then be the one to mate with the engine drive flange, and therefore should be 
facing upwards on the drill table, and will therefore be the side that the drill bit penetrates first, exiting on the opposite side where there are no 
aerofoils. (If you can understand this lot you must be nuts!!) Unfortunately it is necessary to drill the propeller from the correct side to 
lessen the chances of the bolts converging everywhere else but in the correct pattern. 
 

Step 5 
  Since we have established which side must be facing the drillbit, you may mark it with a pencil or marking pen lest you forget what 
goes where! 
 

Step 6 SEE FIGURE 2a 
 a) Lay the prop on the drill press table with the hub  (which must mate with the engine flange) facing upwards, towards the drill bit. 
 b) Insert the 25,4mm by 75mm shaft into the hub center hole. Push it down until the end of the shaft is flush with the bottom of the 
hub. Should you experience difficulty in inserting the shaft scrape it with some sandpaper and a bar of dry soap. If the fit is still tight then 
measure the shaft to see if it matches the center hole of the prop. 

 Use the 25,4 flat IRWIN drill bit and rotate it inside the center hole of the hub (by hand only) to get rid of any paint residue or wood 
fibers that may have expanded after the initial center hole drilling procedure. 
 c) Place your engine back/front plate over the shaft so it fits snugly. If there is slight play between the plate and the shaft it may be 
taken up by wrapping a thin layer of masking tape around the shaft. 
 d) Get a marking pen and number the holes on the plate in the sequence shown in figure 4. After having marked the holes rotate the 
plate to the position shown in figure 4. 
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 The reason behind this thinking is that no two holes should be aligned in the direction of the centrifugal forces ( which are trying to 
pull the blades apart ). Each bolt should therefore carry its own load, and not share it between two others whilst the rest carry a dual amount of 
centrifugal weight and torsion forces. 
 e) Keep your prop retaining bolts close at hand. Hold the back/front plate firmly in the down position. Drill all the boltholes to a depth 

of 30mm taking care to insert a bolt after each hole has been drilled. SEE FIGURE 3 

 f) Drill one of the holes COMPLETELY through. Be careful of drilling to fast or bearing down on the drillpress because as soon as 
the bit exits on the other side it may rip out a chunk of wood leaving an unsightly hole. Should it happen don't despair, there's a remedy for 
unsightly holes in here somewhere later. 
 So far so good....At this stage you should have drilled all the holes in the sequence marked on the front/backplate and should all the 
bolts be standing up straight out of the holes barring one which should be inside the hub. 
 

   DON'T DESPAIR........YOU'RE HALFWAY THERE!!! 

 

Step 7 
 Remove the bolts, but keep them handy. Flip the prop so that the opposite hub-side is facing upwards. You should see only one hole 
on this side. Push the locating shaft through so the end of the shaft is flush with the bottom of the hub. Replace the front/backplate. Locate the 
hole by rotating the backplate and put a bolt through the backplate into the bolt hole, thus stopping movement of the plate. 
 

Step 8 
 Proceed to drill the other holes by using the front/backplate bolt-holes as reference. Take care to insert each bolt in turn as each hole 

is completed. This ensures an even distribution of any play that may exist between the holes on the plate itself. See FIGURE 4. If all went as 
planned you should have your plate bolt holes, center hole, bolts and bolt holes perfectly lined up, each bolt to each hole. 
 

 NOTE!! 
 You may experience difficulty in inserting the bolts into your newly drilled prop. The reason being that the drill bit does not cut a 
perfect accurate hole through the wood fibers as is the case when drilling metal. The wood fibers are combed in the direction that the drill bit is 
turning. As soon as the drill bit has vacated the hole, the fibers relax and return to their original position causing the hole to shrink in size up to 
0.5mm smaller than the bit size used. 
 

 WARNING!!    WARNING!!    WARNING!! 

 

 At no stage should you attempt to force the bolts through the holes. They will become stuck, necessitating removal by force 

which may result in the propeller being rendered useless.  

 Even if you should succeed in pushing the bolts through the holes and manage to fit the prop to the aircraft you may be 
certain that the wood fibers will expand even more. Should you then wish to remove the prop at a later stage, you may find that the 
prop won't budge at all, necessitating removal of the prop by force, which will, at this stage, definitely damage the propeller beyond 
repair. 
 
 A secondary result of too tight a fit results in the bolts generating enough heat through friction to break, or to burn the hub 
beyond recognition. 
 

 

Step 9 
 Remove the drillbit from the drillpress and replace it with a bit that is 0.5mm larger in diameter than the bolts you are using. Don't 
forget to tighten the chuck with the key and to remove the key afterwards. If left in position the key will fly out in any direction and may cause 
serious injury to yourself or the person helping you! 
 

Step 10 
 Clear all wood debris from the prop, holes and drillpress table. Remove the shaft and back/front plate. Align the holes with the drill bit. 
Grasp the propeller firmly so that the drillbit does not snatch at the holes when you begin the next procedure. Switch the drill on and carefully 
run the oversize drill through the holes. Be sure to run it through from both sides of the hub to ensure the maximum removal of wood fiber along 
the walls of the bolt holes. 
 

 NOTE!! 
 You're bolts should be able to slide in and out of the holes very easily at this stage without undue play or stiffness. Do not be anxious 
if there is a small amount of play as the fibers will shrink the hole down from 8,5mm to approx. 8,3mm or even 8,2mm. This is the ideal size we 
are aiming for in the first place. In any case the prop isn't driven by the bolts, but by the friction caused between the engine flange and the 
back/front plate due to the pressure effect between the bolts and nuts. 
 

Step 11 Remedy for unsightly holes!! 
 Remove the drillbit and replace it with the rose-rasp bit. Carefully remove all wood residue and debris from the newly drilled 
 holes to a depth of 2mm. 
 

 TA-DAAAA!!!.....YOU'RE DONE!!. If you've followed the above procedure you should have a perfectly drilled, perfectly aligned 
propeller laying on the table ready for the next installation procedure. 
 
                             ------- oOo ------ 
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COUPLING THE PROPELLER TO THE DRIVESHAFT 
 

 WARNING!!    WARNING!!    WARNING!! 

 

 1) IF YOUR PROP WAS NOT INSTALLED BY THE AIRCRAFT MANUFACTURER OR IF THE PROP YOU HAVE BOUGHT IS A 

NEW REPLACEMENT ON YOUR AIRCRAFT PLEASE READ THROUGH THE INSTALLATION PROCEDURES A COUPLE OF TIMES SO 

THAT YOU ARE QUITE SURE OF WHAT HAS TO BE DONE WHERE, WHEN AND HOW! 

 2) SHOULD YOU BE DOUBTFUL OF OR MISUNDERSTAND ANY OF THE FOLLOWING PROCEDURES, PLEASE CONTACT 

THE MANUFACTURER BEFORE ATTEMPTING THE INSTALLATION OF YOUR PROP. 

 3) ANY DEVIATION FROM THE PROCEDURES OR USAGE OF INADEQUATE TOOLS MAY RENDER THE PROPELLER 

ABSOLUTELY USELESS OR BEYOND REPAIR NECESSITATING THE PURCHASE OF A COSTLY REPLACEMENT. 
 

 The following tools should be handy or readily available before the coupling procedure can be completed satisfactorily:- 
 

 1)  The retaining bolts all of whom must be of the correct grade material, correct diameter and equal in length. 
 2) An equal amount of washers of the same size, thickness, diameter and weight. 
 3) Nylock nuts, castle nuts or any locking nut as specified by the aircraft manufacturer. 
 4) The front/back plate. 
 5) Small round file, torque wrench (calibrated in Newton/meters), shifting spanner or similar tools necessary to tighten the bolts and 
nuts 
 

 WARNING!!    WARNING!!    WARNING!! 

 

 1) YOU SHOULD MAKE SURE THAT YOUR ENGINE FLANGE IS RUNNING TRUE (WITHIN .005 OF A MM) AND THAT THE 

FLANGE IS CLEAN AND ABSOLUTELY SMOOTH WITH NIL PAINT RESIDUE OR SMALL OBJECTS STICKING TO THE FLANGE 

SURFACE BECAUSE IT WILL PUSH YOUR PROPELLER OUT OF TRACK. SOME PEOPLE PAINT THEIR FLANGE. DON'T!!!. THIS WILL 

DEFINITELY THROW THE TRACKING OUT. 

 

 2) IF YOU'VE HAD A PROP STRIKE AND YOUR PREVIOUS PROP WAS BROKEN BEYOND REPAIR, THE CHANCES ARE 

GOOD THAT YOUR FLANGE WILL RUN UNTRUE, ESPECIALLY IF IT IS A GEARBOX DRIVE THAT YOU ARE RUNNING. IT SHOULD BE 

CHECKED WITH A DIAL GAUGE BY A COMPETENT PERSON FAMILIAR IN THE SETTING-UP AND READING OF DIAL GAUGES. 

 

Step 1 
 Fit prop onto drive flange with the aerofoil of the blades facing the direction of flight. It should fit snug without overdue play. 
 

 NOTE!! 

   NEVER FORCE A PROP TO FIT!!. 
 
 Should it be a tight fit use a round file to remove residual fiber or paint from the center hole. Don't knock the prop onto the driveshaft 
with a hammer as this would pre-stress the center hole leading to hairline cracking from the center hole to the bolt holes. If, after having 
cleaned the center hole, the prop still won't fit call the manufacturer. 
 

Step 2 

 Fit engine plate and slide bolts into the bolt holes. Be sure to fit the correct amount of washers and nuts. Tighten the nuts until all 
play between the prop hub and the engine drive flange is taken up. 
 

Step 3 

 Using a torque wrench calibrated in N/M, torque the bolts and nuts out to 3 - 5 N/M in the sequence shown in FIGURE 6. 
 

 NOTE!!  
 

 DO NOT TIGHTEN THE BOLTS YET! THE TRACKING HAS YET TO BE SET. ONLY THEN WILL THE FINAL TIGHTENING OF 

THE BOLTS BE DONE. 
 

 
                            ------- oOo ------ 
 

SETTING THE TRACKING 
 

 WHY SET THE TRACKING? 
 Even though your propeller is balanced it may still create tremendous vibration in flight due to the fact that few people understand, or 

even have any idea of what the track of a propeller is. Many pilots don't know what it feels like to fly with a perfectly tracked propeller!! From 

experience I can tell you it's a marvelous smooth ride. 
 When you take your car to the tyre company for a wheel change and balance or to have new tyres fitted you may have noticed that 
each tyre is in turn put on a balancing machine, spun and then balanced by lead weights clamped onto the rim of the tyre. It isn't necessary to 
balance a propeller in the same way since we don't have a solid circle of rubber weighing in excess of 10kg turning on the engine 

flange......BUT, SHOULD THE AXLE OF YOUR CAR BE BENT OUT OF ALIGNMENT THE WHEEL WILL BE WOBBLING AND RUNNING 

ALL OVER THE SHOW WEARING OUT YOUR TRANSMISSION, SHOCK-ABSORBERS AND RATTLING YOUR TEETH DUE TO THE 

VIBRATION CAUSED BY AN OUT-OF-TRACK TYRE!!!! 
 The same applies to propellers. Your propeller may have been made by experts at NASA, and may have been balanced by a 

machine accurate to a billionth of a mm and costing zillions of Rands.... it will all be a total waste of energy and a useless exercise if 

the tracking of your propeller isn't set accurately!! 
 Even the best made metal propellers have their tracking set even more so in the case of wooden props seeing that the wood itself is 
susceptible to imbedding and indenting by the hub. 
 

You will need the following tools to ensure an accurate track setting:- 
 1) A solid stiff steel ruler (or similar) with a minimum length of 500mm. 
 2) A roll-up type tape measure, marking pen and torque wrench calibrated in N/M. 
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 WARNING!!    WARNING!!    WARNING!! 

 

 PLEASE FAMILIARIZE YOURSELF WITH THE SETTINGS OF YOUR TORQUE WRENCH BEFORE ATTEMPTING TO USE IT ON 

THE PROPELLER. FAILURE TO DO SO MAY RESULT IN OVER-TORQUEING THE PROP WITH THE RESULT THAT YOUR FLANGE 

WILL BECOME IMBEDDED IN THE HUB CAUSING EARLY FAILURE OF THE WOOD FIBERS OR ELSE IMPRINTING SUCH A DEEP 

PATTERN THAT IT WILL BECOME UTTERLY IMPOSSIBLE TO CORRECT THE TRACKING AFTERWARDS. IT MAY ALSO LEAD TO 

HAVING THE PROP RETURNED TO THE MANUFACTURER FOR A REFACING JOB...............IF POSSIBLE!!!!! 

 

 Make sure you know the torque on the bolts. Carelessness here may lead to a nasty Judgment Day: Namely, the prop might fly 

right off the engine. It's been known to happen and over-tightening is the culprit. That's because today's improved wood technology means 

that new props can withstand many more pounds torque than they used to. That may mean more pounds of torque than the bolts can 

handle. Many people don't realize that you can easily overtighten your bolts and seriously decrease their effective strength. If you us off-brand 

bolts, you can't depend on those torquing values because they are made in an uncontrolled environment. Always use AN hardware. 

 Don't attempt to tighten the bolts without a torque wrench. Guessing at values with a regular ratched or monkey wrench is 

just another form of Russian roulette ---- and you are guaranteed to lose. Torquing properly includes cross tightening. This refers to the 
sequence of tightening down the bolts. 
 

Step 1 

 Remove the engine spark-plugs and leads. Many a pilot I personally know is walking around with a view teeth missing and a huge 
scar on their face due to the prop rotating from engine pressure and whipping to a certain position only to be stopped by some ugly mug who 
forgot to remove the spark-plugs.....Not to mention the fact that some guy is walking around with half a brain after he forgot to check if the 
ignition switch was in the "off" position!! 
 

Step 2 
 Using the steel ruler, place the end up against the lip of the center hole and measure in the direction of the leading edge of one of the 
blades for a distance of 75%. Make a 1mm dot on the curve of the leading edge with the marking pen. Where exactly on the curve is left to your 
judgment. Repeat the procedure on the opposite blade. 
 

 NOTE!!  

  For ease of reference I shall name the one blade "A" and the other "B". It may be a good idea if you should mark your 

blades as well, seeing that one becomes easily disorientated whilst turning the blades from one position to the next. 

 If you marked both blades correctly then both the dots on blade "A" and blade "B" should be in the same arc and the same distance 
from the sides of the center hole. Should the prop be spinning these dots would draw an imaginary circle 75% distant from the center hole. 
 

Step 3 SEE FIGURE 5 
 Rotate the propeller to a position where the dots will be closest to the airframe. ( I use the airframe as a reference because it is 
stationary). 
 Select the dot on blade "A". Measure the distance from dot "A" to a place on the airframe i.e. at a 90 degree angle away from the 

blade. Make a small dot on the airframe. Write down the distance i.e. 504mm. (This is an example of the distance from the leading edge to 

the airframe only. Every pilot will find that this distance varies considerably from one microlite to the next.)  
 

Step 5 
 Rotate the propeller so that blade "B" occupies the previous position of blade "A" 100%.  

 NOTE!! 

 This is the tricky part. The secret in achieving this lies in looking at the position of the shadow of blade "A" and then 
making a mark on the ground. By rotating the propeller we can bring the shadow of blade "B" around to occupy the previous blades 
position 100% 
 

Step 6 
 Measure the distance from the dot on blade B to the dot on the airframe. Make a note of the distance i.e. 498mm. Subtract 498mm 
from 504mm and you get a difference in the tracking of the two blades of 6mm. 

 NOTE!!: This means that one of the blades is tracking 6mm ahead of the other. Should you fly with this setting you will 

experience a definite vibration throughout the aircraft. It is quite normal as the tracking has yet to be set. 
 

Step 7 

 NOTE!! 

 The following steps is of utter importance and should be done taking time and care. On average it takes me about 30 

minutes to accurately track a propeller, so you should spend about 40 min. 

 Rotate the prop so that blade "A" occupies the original position. Tighten the bolts closest to blade "A" by turning them not more 

than a quarter of a turn at any one time. 
 

 NOTE!! 

 What you are actually doing is pulling blade "A" closer to the airframe, and seeing that the propeller is a unit, blade "B" 

shall move away from the airframe the same distance that "A" is moving towards the airframe. 
 Repeat steps 4, 5, and 6 until the difference in the tracking of the dots bottom out at 3mm or less i.e.:- 

A = 501; B = 501; difference in track = 0mm EXCELLENT!!  

A = 502; B = 501; difference in track = 1mm VERY GOOD! 
A = 503; B = 501; difference in track = 2mm GOOD! 
A = 504; B = 501; difference in track = 3mm AVERAGE 
A = 505; B = 501; difference in track = 4mm NO GO, TRY AGAIN!! 
 

 Keep on tightening the bolts in the correct sequence until they torque out at the correct torque setting for your bolts and 

propeller. 

 

 

 

 



17 
 

 

 

 

SEE TABLE BELLOW: 
 
 

Bolt size 
              Torque 
Range     

  (in-lbs) ft-lbs N-m 

1/4" 120-140 10 to 12 14 to 16 

5/16" or 8mm 130-160 11 to 13 15 to 18 

3/8" 175-225 15 to 19 20 to 25 

7/16" 225-275 19 to 23 25 to 31 

1/2" 275-325 23 to 27 31 to 37 

5/8" 300-350 25 to 29 34 to 40 

 
 
 

NOTE:  

 The tracking of the blades should be constantly monitored while torquing and must be checked again after the final figures 
have been reached. 
 
 1) The bolts should protrude at least 2 threads width beyond the nuts. 
 2) If possible fit safety wire through the bolts and nuts. 
 3) Refit spark-plugs and spark-plug leads 
 

PRE /AFTER FLIGHT INSPECTION 
 
 A short letter from your propeller:- 
 
Dear Boss, 
   Well, here I'm hanging onto your engine ready, willing and able to do your bidding. Your wish is my command 
and believe me I shall tear my heart out to save you from the ridiculous situations you put yourself into sometimes. 
 I would like to bring the fact that I feel very neglected, to your attention. Okay, I know that you are a very careful pilot while 
inspecting your aircraft, and that I should be happy with the glance that you give me just to see if I am still present, but this morning, Boss, I 
don't feel to well. Yesterday you really gave me a work-out with all those steep turns, stalls, full power take-off and rough landings. 
 Please understand, Boss, I'm not one to complain but my leading edge headache seems to be getting worse, and I'm having 
difficulty in transferring the air to thrust because of all the little dents in my wings. While I'm on the subject couldn't you please have a look at 
my trailing edge? I'm sure something is cracked and it really hurts!! 
 What inspired me to write this letter was the joke you had made about me the other day in front of all your friends. As I recall one of 

your flying buddies asked you about my ragged appearance, to which you answered:- 

 " OH..THAT,..That my dear friend lends character to my plane". It really pained me to overhear such frivolous talk, not to mention 
the shame I felt as some of the other prop buddies of mine burst out laughing. 
 Well Boss, that is all I really have to say, but would you mind taking a long and hard look at me sometime please? I'm sure that you 

could spare some time one of these days to give me a rub down or maybe a shine with that RALLY CAR WAX that you use on your car while 
waiting for the wind to die down. 
 Anyway, thanks for reading my letter. I sure hope you will pay more attention to me. I really wouldn't like to let you down in that 
nasty, rocky gorge you love to fly in so often. 
 
Yours faithfully, 
 
WOODY PROPELLER. 
 

(PS I would appreciate it very much if you would refrain from revving me up high on take of at that other field where all the stones are 

scattered. Would you mind opening the throttle at a gradual rate so that we can pick up speed at a normal pace? That way I may be 

able to miss all the stones being drawn into my blades and so prolong my life!) 
 

   ARE YOU ONE OF THOSE     PILOTS?......HMMMMMM????? 

 
                               ------- oOo ------ 
 

ASSESSING THE CONDITION OF THE PROPELLER    PLEASE, REFER TO PAGE 7 FOR A QUICK REFERENCE CHECK. 

 
 
  A hardwood propeller carved from a multi-lamination blank and sparkling with coats of finish is a work of art. Truly a well-made 
wooden prop is as enchantingly beautiful as anything an airplane has to offer. 

 Equally offensive is the prop that has been chipped, nicked, abraded and left out in the weather too long. However, every prop, no 

matter what it's made of, needs to be protected and periodically overhauled. If you maintain it properly, it will continue to work as hard as 
the day that you bought it. 
 Your prop is one of the most important components on your aircraft. Without a propeller you can sit in your aircraft all day long 

revving the engine to your hearts delight but...YOU WONT GET ANYWHERE!! 

 It can't be stressed enough how important and necessary it is to do a serious eyeball combined with a hands-on inspection before 

and after each and every flight. 

 As the flying hours add up a prop usually goes through 4 stages of wear and tear. How do you identify the current stage of wear that 
your propeller is in at the moment? Well, for a quick reference you may have a look at the following stages that I have gathered through 
practical experience the past ten years. 
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 STAGE 1 GOOD CONDITION 

1. Nil visual stone damage to the leading edge and blades. 
2. Nil breaches in the paint work. 
3. Tips, leading edge, trailing edge intact. 
4. Nil water and oil residual penetration into the wood. 
 (This can be identified by a gray colour under the paintwork in the case of water penetration or a dark black deposits in the case of oil 
penetration.) 
5. Nil hairline cracks or dents on the aerofoil surface, leading and trailing edges. 
6. Accurate tracking. 
 

 STAGE 2 AVERAGE CONDITION 

1. Minimal stone damage to the leading, trailing edge and blades not exceeding 2mm in diameter. 
2. Minimal damage to the paint work (NO FLAKING OR PEELING PAINT!!). 
3. Tips, leading edge, trailing edge intact. 
4. Nil water and oil residual penetration into the wood. 
 (This can be identified by a gray colour under the paintwork in the case of water penetration or a dark black deposits in the case of oil 
penetration.) 

5. Minimal impact dents (NOT EXCEEDING 3MM * 3MM IN DIA.). 

6. Nil hairline cracks extending from the hub. 
7. Accurate tracking. 
 

 NOTE!! 

 It is at this stage that I would advise you to fill all breaches in the paintwork, and to fill all dents and holes with PRATLEY 
QUICKSET EPOXY GLUE. It is vital to the balance of the propeller that no water or oil penetrates the wood fibers whatsoever as the 
performance and vibration levels will severely affect the performance of the propeller up to such an extent that operating the aircraft 
may be hazardous to your health!! 
 

 
FOR EXPERT SERVICING, REPAIRING AND ADVICE CONTACT PIETER DE NECKER AT (011) 7935235 OR WRITE TO BOX 446, 
RANDBURG, 2125 
 

 

 STAGE 3 POOR CONDITION 

1. Enough damage to the leading and trailing edge to expose the wood fibers. 
2. Paint peeling and flaking. 

3. Damaged tips, small areas of leading and trailing edge missing or crushed. 

4. Slight water and oil penetration.( Gray and black spots in the fibers) 
5. Impact dents with crushed wood fiber 
6. Small hairline cracks in trailing edge and hub area. 
7. Inaccurate tracking. 
 

 

 WARNING!!    WARNING!!    WARNING!! 

 

 THIS IS THE LAST CHANCE TO RECOVER YOUR PROPELLER FROM UTTER DESTRUCTION. DON'T EVEN THINK OF 

FLYING WITH A PROPELLER IN THIS CONDITION. SEND YOUR PROPELLER TO THE MANUFACTURER FOR A COMPLETE 

OVERHAUL. DON'T ATTEMPT REPAIRS YOURSELF AS THE RESULTS YOU MAY OBTAIN WILL DEFINITELY BE OF A MUCH LOWER 

STANDARD THAN CAN BE ACHIEVED BY THE MANUFACTURER. 

 

 

 STAGE 4 BEYOND REPAIR 

1. Severely damaged leading and trailing edges. 
2. Missing tips, leading and trailing edges. 
3. Cracks extending from the tips towards the hub. 
. Impact gouges 20mm or more in DIA. 
5. Severe water and oil penetration. 
6. Elongation of bolt holes, center hole oval shaped. 
7. Severe vibration and out of track. 
 

 WARNING!!    WARNING!!     

 WARNING!! 
 

IF YOUR PROP HAS REACHED THIS STAGE IT IS BEYOND SALVAGING AND REPAIR AND SHOULD A NEW ONE BE PURCHASED. 
 

   DO NOT ATTEMPT FLIGHT!!. 
 

   DO NOT ATTEMPT REPAIRS!! 
 

 

 DO HANG IT ABOVE THE FIREPLACE IN MEMORY OF THE MANY HOURS OF JOY IT HAS GIVEN YOU!! 
 

 
                                  ------- oOo ------ 
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STORAGE CARE 
 

 In the event of your aircraft not being flown for a period of time it is advisable that your prop should be turned towards a horizontal 

position. Why don't you make a habit of doing so after each flight? Should you not fly for an extended period, ( 2 or more months ) then 
remove the prop from the aircraft for storage. 

 Presumably the prop has been removed from the aircraft. What shall you do next?. Well, a thorough inspection is in order. The 

time may be ripe to send the prop in for renovation, as you wouldn't like to do so a couple of days before the flying season is upon you!! 

 Should the prop be in a good condition, as judged according to the 4 stages in the previous section, its a good idea to start with a 

thorough cleaning and waxing before long term storage and will doubly serve to retain the luster. Here is a list of handy items and 
procedures to follow:- 

 a) Have a soft cloth or a roll of paper towel handy. Keep a small bottle of methylated spirits and a tin of RALLY CAR WAX in the 
near vicinity. 
 

 NOTE!! 
 

 DON'T USE AN OIL BASED WAX AS THE FINAL FINISH ON MOST WOODEN PROPS IS A LACQUER BASED PAINT, THE 

SAME AS THE MOTOR-CAR MANUFACTURERS USE ON THEIR VEHICLES. OIL OR BEE'S WAX BASED POLISH WILL BUILD UP A 

LAYER OF DUST AN MAY IMPAIR THE BALANCE OF THE PROPELLER. 
 
 b) Soak the cloth in meths and wipe the prop to remove oil and insect residue.  
 

 

 NOTE!! 
 

 PLEASE!!! NO THINNERS, PETROL OR SIMILAR PRODUCTS SHOULD BE APPLIED AS THEY WILL DAMAGE THE 

EXTERIOR PAINTWORK WITH THE RESULT THAT YOUR PROP WILL NEED A COSTLY REFURBISHING AND BALANCING JOB. 
 

 
 c) After having removed all traces of dirt, apply the polish as per instructions on the tin. After having polished the prop it should have 
a beautiful shiny smooth finish, ready to be wrapped in your wife's favorite winter blanket. 
 d)Lay the prop on a blanket and roll it over and over so that none of its exterior surfaces protrude. If you really feel like it, ...... USE 

TWO BLANKETS!. Throw in a couple of mothballs for good measure, but don't let them touch the prop surface. 
 
 e)Get a roll of masking tape (or similar) and tape the wrapped prop thus keeping it away from busy little hands that want to show 
daddy's propeller to the neighborhood kids. 

 f)Find a cool, moisture free place where no-one can stumble over your prop and lay it down carefully in a HORIZONTAL position. 
 

 

 WARNING!!  WARNING!!  WARNING!! 
 
 ALL WOOD CONTAINS MOISTURE, IT'S THE NATURE OF THE BEAST. THE AVERAGE WOOD PROP HAS 12% OR LESS 
MOISTURE CONTENT. SHOULD THE PROP WEIGH IN THE REGION OF 5KG'S THEN A SIMPLE MATHEMATICAL EQUATION WILL 
SHOW YOU THAT THERE IS MORE THAN HALF A KG WORTH OF MOISTURE IN THE WOOD. 
 
 FROM THE ABOVE ARGUMENT WE CAN CONCLUDE THAT STANDING THE PROP IN A VERTICAL POSITION WILL CAUSE 
THE MOISTURE TO MIGRATE TOWARDS EARTH AS GRAVITY PLAYS A CONSTANT ROLL IN THIS CASE. (I should be called a dolt 
for writing this,......but one never knows......?) 
 

 

 THE OBVIOUS RESULT WOULD BE THAT THE PROP BECOMES UNBALANCED AND MORE SO AS TIME GOES BY. 
 
                                 ------- oOo ------ 
 

RE-INSTALLING PROP AFTER STORAGE OR SERVICE. 
 If you removed your prop for storage and you find that for some reason you need to re-install it, retrieve the prop from its storage 
place. Remove the tape and blanket and inspect the prop as you would do in a pre-flight inspection. 
 Install the propeller as described in the previous chapter of this manual. 
 

               REMEMBER!!...SET THE TRACKING!!  
 

                                 TORQUE THE BOLTS!! 
 

                                 FIT SAFETY WIRES!! 

 
                                 ------- oOo ------ 
 

"BOY, DO I HAVE A PROBLEM!! " 

 
 Many a time I've received calls from pilots all worked up and in a huff with tear-jerking stories directly related to propeller mishaps or 
problems. Never fear it always seems worse than the case may be. Remember help is just a phone call away!!  
 Should you experience problems, vibration or breakage's of your propeller have a look at the following list of remedial steps that you 
can take to correct the matter, or at least alleviate some of the stress you are presently experiencing. 
 

 VIBRATION 
 The largest cause of headaches in the aircraft industry is vibration. The causes are as numerous as there are fish in the ocean 

ranging from airframe vibration to engine vibration to overspeeding. The cause of vibration being dealt with here is mostly related or 
connected to your prop performance, so if you are looking for stress and profile analysis on aircraft, this is definitely the wrong manual to read. 
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 ENGINE RELATED VIBRATION 

 READ AND REMEMBER....YOU'RE PROPELLER IS THE LAST PLACE TO LOOK FOR CAUSE OF VIBRATION. 

 All manufacturers of propellers know of and acknowledge the effects of an unbalanced prop so they go to extraordinary 

lengths to balance the prop. A propeller's performance is the direct result of the forces applied to it (the last link in the chain of 

vibration events). If you experience mild to severe vibration and the propeller has no obvious defects or pieces are missing, then you 

should take a serious look at the following: 
 

Intact engine mounts?. 

 Twist and pull the engine as it would be done by the prop. Look for cracked or broken rubber mounts, metal supports, missing 

bolts, nuts etc. 
 

Engine tuned? 

 When is the last time the points where set? 

 When is the last time the timing was set? 

 When is the last time the carbs were synchronized? 

 When is the last time the plugs were changed? 

 Is the plug gab set correctly? 

 Are the throttle cables opening simultaneously? 

 Are the chokes closed? 

 Are the choke cables synchronized? 

 When is the last time the air filters were cleaned? 

 When is the last time the gearbox was serviced and checked? 

  THIS IS AN EXTREMELY IMPORTANT ASPECT AS THERE ARE SEVERAL PARTS IN A GEARBOX THAT NEED TO BE 

SERVICED AT REGULAR INTERVALS. 

  When is the last time the bearings of your belt drive were checked by dial gauge for movement and play? 

 Are you running the same diameter and type of belts?. Belts differ in as many aspects as motor-car tyres!! 
 When is the last time your driveshaft was checked by dial gauge for runout and trueness? 
  ESPECIALLY SO IF YOU HAVE HAD A PROP STRIKE AND THE PROP HAD TO BE REPLACED!!. IN CASE OF GEARBOX 
DRIVEN PROPS YOUR GEARBOX FINAL DRIVE SHOULD BE CHECKED FOR RUNOUT BY A COMPETENT ENGINEERING FIRM. 
REMEMBER A RUNOUT OF MORE THAN .005MM ON THE GEARBOX IS OF GREAT CONCERN. I PERSONALLY KNOW SOMEONE 
THAT CAUSED TWO PROP MANUFACTURERS A LOT OF MONEY AND WASTED TIME/ENERGY IN TRYING TO DISCOVER WHY HIS 
PROP WAS VIBRATING WILDLY. IT TURNED OUT IN THE END THAT HIS GEARBOX WAS SUBJECT TO A HEAVY PROP STRIKE BUT 
THE PILOT REFRAINED TO MENTION THIS FACT TO THE PROP MANUFACTURERS. WHEN THE GEARBOX FINAL DRIVE-SHAFT WAS 
CHECKED IT WAS FOUND TO BE OUT OF ALIGNMENT. 
 NEEDLESS TO SAY THAT WHEN THIS WAS DISCOVERED NO APOLOGY WAS FORTHCOMING THUS PUTTING 
MANUFACTURERS OF PROPELLERS ON THE DEFENSIVE SIDE WHEN IT COMES TO ACCUSATIONS OF PROPELLER VIBRATION!! 

 Is the exhaust able to move freely? 

 Are all the exhaust springs present? 

 Are all of your propeller bolts of the same diameter, length and strength? 

 A CERTAIN PILOT USED VARYING LENGTHS OF BOLTS, LITTLE REALIZING THAT IT WOULD DEFINITELY SET UP 

VIBRATION IN THE SYSTEM!!. 

 

 Are all the propbolt washers of the same diameter, size, and weight? 

 THE SAME PILOT USED VARIOUS WASHERS TO MAKE UP FOR THE VARYING BOLT LENGTHS!! 
 

 Is your backplate drilled precisely? 

 I HAVE A RECORDED CASE WHERE A MICROLIGHT MANUFACTURER HAD HIS BACKPLATES DRILLED BY A SO-CALLED 

ENGINEERING WORKS TO SAVE ON COSTS. TO MY UTTER DISMAY I FOUND THAT A SET OF TEN PROPELLERS WERE VIBRATING. 

ONLY AFTER MONUMENTAL SEARCH ALL OVER S.A. COULD I ESTABLISH THAT NOT ONE OF THE TEN BACKPLATES WERE 

DRILLED PRECISELY AND THAT SOME OF THE BOLT-HOLES IN THE BACKPLATE WERE OUT OF ALIGNMENT BY AS MUCH AS TEN 

mm!!. NEEDLESS TO SAY THAT AS SOON AS THE PLATES WERE REPLACED BY NEW ONES (CHECKED FOR ACCURACY 

BEFOREHAND) THE VIBRATION PROBLEM DISAPPEARED 
 
                               ------- oOo ------ 
 

HARMONIC VIBRATION 

 

 Are you running a 2 to 1, 3 to 1 or 4 to 1 drive? Any type of drive, be it belt or gearbox, that has an equal ratio lends itself to a 

harmonious type of vibration and is known as " HARMONIC VIBRATION". 

 This happens when the engine does two revolutions and the prop does one revolution, as is the case in a 2 to 1 reduction drive. 
Should the engine then turn at 6000 RPM the prop would be turning at 3000 RPM. The resulting " tune " is double pulse vibration that sounds 

like a " WHA-WHA-WHA-WHA-WHA " noise at high RPM and sounds like a " rrRRrr-rrRRrr-rrRRrr-rrRRrr " noise at cruise. 
 These types of reduction drives create a harmonic vibration wave which one of the most destructive type of vibration found, since it 

promotes metal fatigue at a tremendous rate due to the neat harmonic wave passing through the airframe. 

 The problem that presents itself in these cases can only be solved by fitting an unequal numbered ratio drive, hence the 2.24/2.58/3.47 
gearbox drives on offer at present. 
 
                               ------- oOo ------ 
 

PULSE-TYPE VIBRATION DUE TO AIRFRAME DESIGN IN PUSHER AIRCRAFT. 

 

 Do you have a odd shaped fuselage or object within 600mm of the prop arc? 

  What you should be looking for is something like a new fuel tank fitted at the bottom of a seat or similar appendage in 

pusher type aircraft. What happens is that the propeller blades pass through a relatively clean incoming airflow 70% of the arc and then 

suddenly has to pass a 30% area where there is minimal airflow ( as in the case of a large object deflecting the airflow away from the prop or 

one that is not designed to have streamlined shapes ). The result will be a " PULSE-TYPE " vibration which sounds like a " WHUP-WHUP-

WHUP " type noise. 

 At low rpm it may be more pronounced with a definite wave passing through the airframe, and will increase to a whining like sound 
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throughout the engine RPM range. The solution to this type of pulse vibration is rather obvious!! Streamline the airflow around the several 

objects in front of your prop so that an equal amount of air reaches the blades. This type of vibration is rare in tractor type aircraft as the 

air being drawn into and accelerated by the prop is relatively clean. 

 Is the exhaust tailpiece close to the propeller? (don't laugh!! The pulses exploding from the tailpiece synchronize with the prop 

and beats up on the prop).I have a recorded case where such a problem existed in a VARI-EZE where the prop and the exhaust gasses met at 

synchronized intervals setting up a severe harmonic vibration. 
 

OUT-OF-TRACK VIBRATION 
 This type of vibration may be difficult to hear or check since it is a closely related to the above-mentioned groups of vibration. If a 

propeller is out of track it has two effects on the aircraft. 

 The first is a wobbling effect which ruins bearings and eats casings and engine mountings for breakfast. The second effect is 

that the blades are pitched at different angles towards the incoming airflow. This is particularly true if you have a ground adjustable prop. The 

idea of a ground adjustable prop is excellent, but in the fact that one is able to adjust the pitch lies this type of propeller's Achilles 

heel. 
 In the case of a fixed pitch prop the theoretical pitch is pressed into the hub, for instance "34P" which stands for 34 inches 
advancement in one revolution. If the prop is installed incorrectly then it is possible that one of the blades will have a 32P and the other will 
have a 36P. The result is that as the blades turn through the propeller arc the 32P blade will scoop a shallower amount of air than it's 
counterpart. We all know what that means!!--VIBRATION!! 
 

 In the case of a ground adjustable propeller the idea is to be able to adjust the pitch to suite the requirements of the client. 
 
 A good example is one where a pilot took various friends and family members to the local airfield to demonstrate his machines ability 
to fly, and also to take the braver customers for a flip. So far so good!!. The pilot installed a ground adjustable prop bearing in mind that aunt 

Gerty weighs 120kgs but cousin Jack weighs 40kgs. He then proceeded to demonstrate his abilities at handling aircraft, leading some 
members of the family into various levels of ecstasy whilst others started drooling on the tarmac, in this case aunt Gerty and cousin Jack. 

 Having had his propeller set by the experts who installed it and hopefully used accurate measuring instruments to set the 
required pitch, our friend whips out a couple of shifting spanners and proceeds deftly to loosen the retaining bolts and nuts of the prop. He then 

adjusted the blades according to the manual and equipment supplied with the propeller and started the engine." OOPS!",...the rpm seems a 

little high! He grabs the spanners and goes through the whole procedure again. AAAAH!!,...the rpm is just right to lift aunt Gerty (Whom at 
this stage is doing a little impatient tap dancing),... but, oh-no, ... where did this vibration come from? HMMMM... must be that one of the blades 
are slightly out of track, our friend concludes. He calls for the spanners and adjusts the blades once more. 
 Start-up commences flawlessly and the prop is running true, smooth and aunt Gerty is safely strapped in. A preliminary engine run is 
done at the holding point where our pilot friend finds that some vibration has crept in somewhere, but with aunt Gerty's knees massaging his 
ears in anticipation he commences to open the throttle wide and zooms of in a cloud of dust, the prop doing a magnificent job of lifting the 

whole boodle into the air. Unfortunately the vibration seems to be getting steadily worse and by the time they reach the downwind leg aunt 
Gerty has lost her hearing aid and is suffering from eyeball co-ordination loss. 

 Our friend realizes that something has gone horribly wrong and cuts the throttle followed by a complete engine shut-down whilst 
trying to maintain a reasonable descending rate. He tries to reach for the volume control on the intercom as aunt Gerty has, at this stage, hit all 
panic station buttons simultaneously and has reached 140 decibels from a pair of healthy "boere" lungs. 
 We shall leave this couple suspended in the air for the moment to reflect on what train of events have left them in this precarious 

position. The adjustment was done correct according to the manual, but Piet the pilot forgot to torque the bolts as he thought that a 

torque wrench is something that gorillas in mechanic overalls use whilst working on monster Chevy V-8 supercharged engines. 

Obviously the blades have started to turn in their housings and have decided to assume different pitch positions! (but let's not tally 
here and return to Piet and aunt Gerty suspended in time, halfway through the base leg turn). 
 Having shut down the engine and volume control Piet has managed to line up with the runway coming in at an awkward angle. Gasps 
of amusement rise out of the bystanders mouths as a clump of hair promptly departs from aunt Gerty's head as Piet does a fair imitation of a 
flying brick attempting to break the worlds shortest landing record. Suffice to say all went well and nobody was injured nor was the aircraft 
damaged, save for the loss of faith in Piet's ability to correctly set up his prop. By the way, Aunt Gerty has recently had a more permanent 
hairpiece implanted, since the original scalp was never found and is probably warming some gopher families living-room. 
 We have strolled from the main path for a bit of lighter entertainment but I know of a very similar event that took place. To save 
certain people embarrassment I have modified the story slightly. Consider the consequences if the same event should have happened 
over rough terrain. 
 

THE LESSON TO BE LEARNED IS:- 
 

 
 DON'T FIDDLE WITH YOUR PROP, EVEN IF IT IS GROUND ADJUSTABLE. IT WASN'T DESIGNED TO BE SET IN HASTE, 

WITH LESS THAN PERFECT MEASURING EQUIPMENT, IN A LESS THAN PERFECT ENVIRONMENT. 
 

 
                              ------- oOo ----- 
 

PROP STRIKE!! 
 

 
 A propeller strike is a very serious event which may have deadly consequences for all involved in or in the near vicinity of 

an aircraft that has had a prop strike, and I feel it should be discussed in detail. 
 

 
 Any aircraft ever built and flown or has had the engine started is an excellent candidate for a prop strike. Any stationary or moving 
object in the near vicinity of an aircraft that is stationary or taxiing or flying may be drawn into, fall into, drop into or be scooped up into the 

blades. I have had a personal experience where a hamburger exiting through my aircraft window damaged my propeller to such an 

extent that a emergency landing was called for. Fortunately I did not experience enough vibration to warrant a complete engine shut-down. 
 

CHANCES OF A PROP STRIKE IN TRACTOR VERSUS PUSHER TYPE AIRCRAFT. 
 
 The chances of having a prop strike in tractor versus pusher prop aircraft are similar in various aspects but I'm not going to embark in 

the theoretical or statistical analysis of the above. What I do hope to bring to your attention is what the pilot should be aware of while 
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operating his aircraft in whatever circumstances he may find himself in. At the least a rotating propeller has an enormous mind 

boggling energy force that will destroy anything that comes into contact with it, not to mention the pieces of propeller splinters being 

scattered about at subsonic speeds. Should the pieces strike a person or animal serious injury or dismemberment may take place 

instantaneously (to say the least) or, in the case of a direct strike to a vital organ, may kill a human outright. The point I would like to 

make can't be stressed enough as I personally have witnessed what the results are after someone accidentally stepped into the arc 

or had a member come into contact with a rotating propeller. 
 

HOW MANY TIMES? 

 A question often put to me is: " How many times would a propeller strike an object falling into the arc? ". It all depends on what 
revolutions the prop is doing at the time of the impact. 
 Following is a case study that I have done of such an incident where a pilot had lost all the fingers of his right hand. To illustrate the 
point I would like to tell you a true story. 
  A friend of mine,(we shall name him Mike), is the production engineer of a certain project he was working on at a military 
development institute at the time. He was running some much needed tests on the aircraft which included tuning of the engine with the throttle 

set to maximum rpm. The engine type is a four cylinder two stroke 45 hp motor capable of turning a 78cm propeller at 8000 rpm in a 

pusher direct drive configuration. To say that there was hardly space between the engine cowl and prop is the understatement of the century 
and a person had to be fairly dexterous to be able to reach the carburetor with a screwdriver while leaning forward in a slightly sideways 
attitude. 
 This particular day the engine was giving everyone involved a hard time and patience was at an all time low while some tempers 
were running high, since a tight schedule had to be completed by a the end of the day. It was four o'clock in the afternoon and the stage was 
set for a disastrous event. 
 The engine was run up for the umpteenth time, instrument readings were noted, the engine stopped, tuned, started up again and the 
whole process gone through again. Close to 4.30pm the results of the tests being done proved that only a slight adjustment was necessary. 
Contrary to verbal warnings Mike proceeded to carefully lean over towards the carburetor to do some fine tuning with a screwdriver. 
 

As fate would have it Mike dropped the screwdriver. 
 
 Before realizing what was happening he instinctively reached out and made a grab for the screwdriver which at this stage was 
curving towards the roaring propeller. Mike felt a bump and promptly withdrew his hand. As everything was still in running order he glanced 
at his hand and noticed a small amount of blood seeping out of what seemed to be a small scratch. He promptly whipped out his handkerchief, 
dabbed the blood away and proceeded to bend over to retrieve the screwdriver which lay close by.  
 At this stage one of the technicians walked over, hit the kill switch, and asked Mike to show him his hand. Mike withdrew the 
handkerchief and suddenly there was large amount of blood flowing from an area where some fingers had been a couple of minutes ago. 
Needless to say Mike was rushed off to the nearest hospital while some of the technicians set out to look for the missing fingers with the idea 
that they may be reunited to Mike's hand. 

     None were found.......!!. 
 
 A week or two later I had a chat with Mike about the accident. His hand was still swathed in bandages and one noticed by the 
expression on his face that he was still suffering from traumatic amputating pain. In the discussion we had he pointed out to me that the wound 
was of a very clean cut, and that the area were his fingers had been appeared to have been removed by a surgeon's knife. The only visible 
damage to the propeller was some small dents in the leading edge. One question that arose out of our discussion was:- Just how many times 
did the propeller strike his hand? 

 We both agreed that the time he took to react to the bump on his hand never exceeded 0.5 seconds. Since the prop was turning at 
8000 rpm at the time of the encounter and there are two blades to a prop the mathematical calculation was done as follows:- 
 8000 revolutions per minute = 133.33 revs per second. 
Since there are two blades it means that both blades would pass a stationary object 266.66 times a second. Assuming that his fingers were in 

contact with both blades for 0,5 seconds the answer was that his fingers were struck at least 133 times. Therefore the reason that no trace 

of his missing fingers could be found. They were transformed from solids to gases instantaneously!! 

 Not all of the aircraft engines in the industry is capable of turning a prop at such high rpm but consider that a prop turning at an idle 

speed of 825rpm will strike a stationary object 27.5 times in a second!  
 

  SHOULD I SAY ANYMORE??? 
 
                          ------- oOo ----- 
 

HOW HARD? 
 Many times I have been questioned about the force it would take to stop a prop rotating at 2500rpm. I decided to do some 
mathematical geustimating of what a typical prop would weigh at that speed. I took an average weight of 5kg as being a fair representative of 

your average off-the-wall wood propeller. Turning at 2500 rpm I arrived at an answer of anything between 3500kgs up to 5000kgs as 
being a reasonable figure representing the centrifugal weight in kilograms of both blades as they spin around the axis.  

 A typical 70 inch propeller turning at 2500 rpm has a tip speed of 837 kph. Should an object the size of a match box collide with 
the prop at this stage the object will be accelerated to the speed of the tips. Needless to say that the weight of any object falling into the 
propeller arc will hardly be felt by the forces driving the prop. It would probably have less effect on the rotation speed of the propeller than a 

gnat's eyelash would have on a motor-car windscreen. I wouldn't even like to speculate on what the results will be if a human should 

walk blindly into such a situation!! 
 Should the object be a smallish stone of 15mm in diameter it would resist the blow and be accelerated to the same speed as the 

propeller (in case of a direct strike). The stone itself turns into a missile roughly equaling the speed of the prop which could injure or kill 

a person for hundreds of meters around. Should the object be of such a size as to cause disintegration of the propeller the splinters become 

flying daggers able to penetrate a 20mm pineboard and covering a 120 degree area towards the front of the propeller for approximately 100 

meters! 
 I have witnessed numerous scenes of the destructive force of a propeller in the process of disintegration. I am reminded of an 
incident were a pilot had parked his trike inside his garage to do some maintenance work on the engine. After having serviced and tuned the 
engine he proceeded to accelerate the running engine to maximum static revolutions in order to iron out any small tuning problems. 
 Against the back wall of the garage stood a metal cabinet similar to those found in most schools to store stationary and 
miscellaneous items. The floor of the garage was slightly uneven with the result that the cabinet had a natural rocking motion forwards and 
backwards. 

 THE STAGE WAS SET, CURTAINS DRAWN FOR THE FINAL ACT. 
 As the trike was put into the garage with the  propeller facing the cabinet, the hurricane propwash was directed directly towards the 
cabinet which was about 1,5 meters distant. As he stood watching with utter fascination in a horrific sort of way, he saw the cabinet start 
rocking forwards and backwards in a macabre dancing jig. At this stage he recalls that he seemed to be dreaming and felt as if he was in a 
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hypnotic trance-like state of mind as his eyeballs told his mind to wake up and cut the throttle. The cabinet was rocking to and fro at an 
accelerated rate while he moved forward to cut the throttle, but seeing that the cabinet had given in to gravitational forces he turned and started 
to run while his head was looking in the opposite direction. The cabinet arched forward picking up speed as gravity took its natural course and 

with a tremendous "RRRRRROOOOMMPPPHHH" fell into the arc of the prop. 
 At this stage his head had disappeared into his chest cavity doing a splendid imitation of a headless chicken escaping the scene of 
the crime. There was a seconds worth of whizzing sound as if a thousand bee-hives were upturned and then complete utter silence. 
 Daring to have a look and venturing forth he found utter devastation and chaos in the garage. Remnants of the propeller were strewn 
in and around the mangled remains of the cabinet door. Pieces of cement plaster were chipped from the wall. What really drew his attention 
was a hole the size of a grown mans fist in the asbestos ceiling were an obviously large chunk of wood had made a rapid exit. 
 Being curious to the extend of the damage caused by the disintegrating propeller he proceeded to inspect the hole in the ceiling. The 
first thing he noticed was daylight streaming in from above. He then fetched his ladder climbed up and looked through the hole to see were the 

daylight was coming from. To his utter amazement he found that two standard cement roof tiles had disappeared and had left a huge gap in 

the roof! One can only speculate on the power and force of the propeller splinter that had exited through the ceiling AND the cement roof tiles. 
He never found the splinter but had ample evidence of its destructive force in the form of cement tile pieces laying about in his garden. 

 YOU MUST BE A TOTAL NUMBSKULL IF YOU DON'T GET THE MORAL OF THIS STORY!! 
 

ACTIONS IN CASE OF A PROPELLER STRIKE 
 

 WHILST AIRCRAFT IS STATIONARY. 
 

Switch the engine off as soon as possible as the resulting violent vibration may cause more objects to drop of the engine into the 

remnants of the damaged prop which may lead to multiple strikes and even more damage to the aircraft or objects in the near 

vicinity. 
 
 Pusher type of aircraft are more susceptible to multiple strikes after the initial impact. I am reminded of such a case where a microlite 
trike had a stationary strike after the pilot had left a spark-plug spanner on the engine head. The spanner fell into the arc whilst the pilot was 
doing a full power revolution check. The propeller disintegrated instantaneously throwing spanner and pieces of wood through the trailing edge 
of the wing. Instead of hitting the kill switch immediately the pilot watched in shock and amazement as the remnant of the prop continued to 
turn at full power causing the aircraft to vibrate at a tremendous rate. The resulting vibration loosened the air-filters before one could swear and 
then one after the other fell into the arc and was catapulted away through the tattered dacron. After having overcome his initial shock the pilot 
hit the kill switch and the whole bouncing boodle came to a stop. A couple of days later the pilot found that the engine mountings and rubber 
couplings had started to shear as a result of the extreme unbalanced violent shaking and vibrating of the broken propeller. 
 

  REMEMBER THE WHOLE INCIDENT TOOK BUT A COUPLE OF SECONDS WHILE THE AIRCRAFT WAS STATIONARY!! 

......IMAGINE THE RESULTS SHOULD IT HAVE BEEN AIRBORNE!!!. 
 
                          ------- oOo ------ 
 

WHILE AIRBORNE. 
 

 A prop strike in mid-air is one of the most dangerous situations one can imagine to experience. 

 
 Experiencing a prop strike in flight may have disastrous consequences should the pilot hesitate before cutting the engine. However 
the chances are much less than being on the ground due to the fact that there are less objects floating around than standing around on the 
ground. Pusher type microlights are more susceptible to this type of propeller failure due to the fact that any object that exits from the aircraft 
will be drawn into the blades and catapulted into eternity. 
 In the case of microlight aircraft most prop strikes in mid-air are the result of objects (tools) left on the engine which did not fall off on 

take off. In the ten years of experience I have had in the repair and servicing of propellers I have found the following objects to be the biggest 

cause of propeller strikes: Plug-spanners, screwdrivers, nuts, bolts, air-filters, various parts and pieces of the exhaust assembly, 

pieces and parts of the carburetors ( in one case a float bowl), and old plugs. 

 The second culprit in line is the passenger. Following is a list of the various objects that have dropped out of pockets and from 

heads as well as departing from various areas around the pilot and passenger: Lighters, cigarettes, keys, spectacles (plenty!), maps, a 

radio, an intercom set, flying goggles (plenty!) a set of false teeth, pens, pencils, gloves, scarves (by the dozen), a wedding ring, a 

coke tin, a compass, a stop-watch, a tin opener, various types of food and refreshments, and objects departing from saddle bags. 

 Dear reader, you will be amazed at the damage a hamburger in clingwrap can do (four inches lost from the tip of one blade). I can 
speak for myself as that is exactly what happened to me. The shock and vibration one experiences is frightening to say the least. 

 Let us assume that you have:- 1) heard a terrific bang and 2) the aircraft gave a sudden lurch and then 3) there is a sudden 

increase in vibration. At this stage you may safely conclude that something has gone through the prop. 
 

 

 THROTTLE BACK IMMEDIATELY AND SET UP A GLIDE PATH SO THAT YOU HAVE TIME TO ASSES THE AMOUNT OF 

VIBRATION YOU ARE EXPERIENCING. 
 

 
 If the vibration is so bad that your eyeballs are shuddering and your teeth are set a rattling in their cages then it is time to hit the kill 

switch no matter where you are!. There isn't a terrain on earth that will give you worse results on landing than the results you will get 

should the engine decide to part company with your aircraft taking various bits and pieces of the fuselage along with it! I couldn't 

imagine a worse situation to be in than one where a driving force of 2000kgs suddenly becomes an unbalanced demon weighing 

1000kgs or more turning at 2200rpm. 
 If you find that the vibration is bad (after having throttled back completely) but not to such an extent that you cannot see, then you 

must look for a place to land immediately and do so sooner than later! 

 If you find that the vibration has diminished (after having throttled back completely) then you may assume that the propeller is 

damaged, but not to such an extent that it would disintegrate immediately you must still look for a place to land immediately and do so 

sooner than later! 
 If you find that there is hardly any vibration at all (after having throttled back) then you may assume that little or no damage was done 

to the propeller then you must still look for a place to land and do so sooner than later! 

IN ALL THE CASES YOU MUST LAND IMMEDIATELY FOR THE DAMAGE MAY BE MINUSCULE BUT WILL GROW FASTER THAN AN 

ATOM CAN BE SPLIT SHOULD THE ENGINE BE KEPT RUNNING AND SHOULD YOU CONTINUE FLYING!! 
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                              ------- oOo ------ 
 

WHAT AREA? 

 

 Another interesting fact that needs to be discussed is the often asked question:- " What area does a typical propeller of, say, 66 

inches cover in one revolution? ". Again the answer depends on the rpm the prop is doing at the time. 
 Take for example your average two bladed microlight propeller fitted to a 2.58/1 gear-driven reduction drive with a dual carburetor 
ROTAX 503 producing approx. 52 hp at sea level being the driving force. 
 A simple calculation using 3.14 * radius to the power of two shows the area covered by one single blade in one single revolution. 

 Thus:- area covered, one rpm, one blade = 3.14*(33 inches * 33 Inches) 

 So:- 3.14*(83,82mm * 83,82mm) = 22060 sq. or 2,2 sq. meters covered by one blade in one revolution. We have to add 
2,2meters to the answer to find the area covered by both blades. 

 So:-2,2 + 2,2 meters = 4,4 sq. meters covered by both blades in one revolution. 
 Should the engine be revving at 6600 rpm (typical of a ROTAX 503 30 meters after take-off) it means that the prop is turning at 6600 
divided by 2.58 which = 2558 revolutions per minute. Remember there are two blades so we have to say that a blade will pass a stationary 
object 2558 * 2 which = 5116 TIMES PER MINUTE !! 
 Divide 5116 by 60 seconds to obtain the count that both blades will pass a stationary object every second and we find that the 
answer = 5116\60 = 85 times per second. 
 Multiply 85 * 4,4 sq. meters we find that both blades cover an area of 374 sq. meters per second! This is roughly equal to the area 
covered by two tennis courts!! If we then multiply the area of 374 sq. meters by 60 ( to find the area covered by a two-bladed propeller in one 

minute) we find that it covers an area of 22440 sq. meters in one minute. Mind boggling if one compares it to a tarred runway with a length 

of 2244 meters or two kilometer with a width of 10 meters!! And all of this in one minute!! One could land a BOEING 747 on such a long 
runway!! 
 

WHAT DISTANCE? 
 
 Finally the last of the most often asked questions concerning propellers in general is:- " What is the distance the tip of a propeller 

travels in 1) a second 2) a minute 3) an hour ". 
 The question is answered by doing a simple mathematical calculation using the formula for calculating the circumference of a circle 
i.e. 2 * 3.14 * radius. 
 Let's use the same propeller length of 66 inches with the same gear-drive and same engine as mentioned in the previous chapter. 

 Then:- 2 * 3.14 * 33 inches = 207 inches or 5257mm. 5275mm = 5.275meters in one revolution 

 So:- 5.275 meters * 2558 rpm = 13493 meters distance traveled in one minute or 13 and a half kilometers!! Multiply 13.5 by 60 to get 

to km per hour and we find a total distance of 780 km covered in one hour which roughly equals the distance from Jo'burg to Margate, 
Upington, or Graaf-Reinet in the Cape!! It equals the speed of a cruising Boeing!! 
 So much for all the calculations and comparisons. What really needs to be stressed is the fact that your propeller's ability to work in 
extreme hostile climatic conditions may be severely affected by the pilot whom does not care what is happening in and around the immediate 
environment of the propeller.  
 

 

 Need I mention the effect that rain, dust particles, small stones, dents and breaches in the paintwork etc. has on the power 

output of your prop? 

 

     I DON'T THINK SO!!!!. 
 

 
                              ------- oOo ------ 
 

TWO BLADES VERSUS MULTI-BLADES. 

 
 This topic is one which needs frank discussion to sort out the old wife's tales from the facts that really matter. Here are the facts, 
please read them carefully. 

 1) A SINGLE BLADED PROPELLER IS THE MOST EFFICIENT MEANS OF CONVERTING POWER TO THRUST. Yes, read it 

again and again, your eyes aren't deceiving you. I'll say it again a bit louder this time. A SINGLE BLADED PROPELLER IS THE MOST 

EFFICIENT TYPE OF PROPELLER AVAILABLE TO PILOTS. The next obvious question coming to mind varies from one of total disbelieve: " 

How can that be?" to a plain "WHY???" to  "Could it be possible?". The answer is YES!. The less air is disturbed as it is being transferred 
from one position to another, the more efficient the process is. A single bladed propeller would scoop and sweep a huge chunk of air very 
efficiently with minimal disturbance and fuss. ALAS, the practical problems encountered in strengthening the main bearing between the prop 
and engine to resist the continues thrust, shake and shudder of the engine transferring the power to the prop is huge ....... to say the least! 
So....the next best thing that the first designers of propellers did was to distribute the load between two propellers and "HEY PRESTO!" all the 

problems with a single bladed prop disappeared out the window ALTHOUGH there was a small fine to pay in the sense that they were less 
efficient in transferring the power to thrust. 
 
  REMEMBER THE CESSNA VERSUS HELICOPTER?? 
 

 At the flight speeds obtained in the first 10 years of aircraft development the two bladed propeller served the industry well. The 

average speed-range that the prop had to cover and serve ranged from 20 to 120 mph. Exactly were 70% of modern light aircraft and 
microlight aircraft are cruising today!! 
 As engine power and aircraft design increased by leaps and bounds so did the design of propellers increase up to such a point that 
multi-bladed propellers made their appearance. At this stage the designers did not care about the loss of efficiency as the engines developed at 
the time put out enough power to overcome this problem. A typical example of the growth in engine power output and aircraft design can be 
seen in the various models of the spitfire produced in Britain in the second world war. The very first models came out with a two bladed 
propeller, then three, four, and then five blades with in-flight adjustable pitch control. Unfortunately a propeller's pitch can only be increased so 
much before it is turned directly into the direction of flight and becomes useless. As aircraft designs improved and higher speeds could be 
obtained it got to the stage were something better than engine and propeller combination was necessary, namely the turbine engine. This 
signaled the end of the propeller era in fighter aircraft but definitely not in the light aircraft industry. 
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PERFORMANCE OF TWO BLADES VERSUS MULTI-BLADES. 
 
 Only one fact need be stated and that is that a two bladed propeller will always perform better than a three or four bladed version. 
The reasons being that: 

 1) A two bladed propeller disturbs less air while rotating than a three blader does. 

 2) A two blader converts the power of the engine to usable thrust more efficiently than a three blader. 

 3) A two blader creates less noise. If a two blader creates "x" amount of noise a three blader will always create "x + 1". 

 4) A two blader weighs less than a three blader thus power output is better. 

 5) A two blader has less drag in a throttled back situation than a three blader. 

 6) Reaction to power input is better. 

 7) Gyroscopic effects in flight are less. 

 8) There is less wear and tear on the drive train. 

 9) The chances of a prop strike is 33% less. 

 THE ONLY REASON ONE SHOULD CONSIDER USING A THREE BLADED PROPELLER IS WHEN ONE HAS STRUCTURAL 

LIMITATIONS I.E. GROUND CLEARANCE (the clearance between the tip of the prop and the runway when the aircraft is in a level 

flight attitude). 
 Should one look at the type of propellers the single engine light aircraft industry use we find that aircraft that have three blades also 

have in-flight adjustable pitch control AND cruise at speeds above 120 mph. These two facts are related directly in the sense that the 
range that the propeller has to work at has been extended dramatically. 
 

WHEN TO USE THREE OR MORE BLADES 
 Consider using three or more blades when:- 
  1) You do not have adequate ground clearance between the tip of a two blade prop and the runway when the aircraft is in a 
level attitude. In other words a tail dragger should have it's tail lifted and supported. 
  2) You are limited by the airframe as in the case of pusher type aircraft with twin booms extending towards the tail. 
  3) You have the speed, horsepower and in-flight adjustable facilities. 
 

WHEN TO CHANGE PROPS. 
 1) When you've changed or altered the engine. 
 2) When you've gone from a direct drive to a reduction drive. 
 3) When you've changed the ratio on your reduction drive unit. 
 4)When the airframe or aircraft has been altered significantly.(VERY RARE!!) 
 

SELECTING A PROPELLER. 
 Keep in mind the following tips when selecting a wood propeller:- 

 1) LENGTH:  
  What is the recommended length? Can you go longer? Can you go shorter?.(NOT RECOMMENDED!!) 

 2) PITCH: 
   Very important. It determines the speed range of the aircraft. Will it be able to cover a reasonable climb with a reasonable cruise? 
What is the recommended pitch? Will it suit the engine output? 

 3) IMPORTED OR LOCAL?: 
  Can You contact the manufacturer if a problem arises without spending your vacation savings in telephone bills to companies 
overseas? There's a certain brand of propeller which starts cracking at the tips by the contraction of the wood in the dry S.A. climate. 
Unfortunately the importer has skipped to America, so..... 

 4) HOW MANY LAMINATIONS? 
  Important but not critical. Obviously the more the better...UP TO A POINT!!. Building a concrete support one needs a certain amount 
of steel reinforcement. Too much steel and the beam will crack. Too much concrete and the beam will crack. Too much glue = NO,NO. Too 
much wood = NO,NO. Between 6 and 12 laminations is adequate for most wood propellers. ( Excluding scimitar designs.) 

 5) WHAT WOOD?  
 Knotty pine = TOO SOFT. 
  Kiaat = TOO HEAVY.  
 Stinkwood = TOO HARD. Iroko = TOO OILY. 
  Meranti = TOO MANY PINHOLES, CROSS GRAIN. 
  Mahogany = YES, if carefully selected( VERY EXPENSIVE!!). 
  SALIGNA = YES, if carefully selected. 

 6) WHERE WILL YOU BE OPERATING THE AIRCRAFT 90% OF THE TIME? 
 Very important question. What is the average altitude of the area you will be flying most of the time? 
 
                              ------- oOo ------ 
 

 

PROP NOISE. 

 
 If you're looking for the legal aspect pertaining propeller noise you're definitely reading the wrong book. What needs to be discussed 
here is the noise generated by the propeller from a stationary position to taxiing to rotating speed to cruise speed to max. straight and level 
speed. 
 Next time you're at the local airfield and you see a CESSNA doing a run-up at the hangers and then taxiing to the holding point take a 
walk to the runway. Stand at a point about one third the length of the runway away from the holding point. Open your ears wide and just listen. 

The sound that you hear with the CESSNA engine at idle is a definite rhythmic beat: "BORRRRRRRRRRRRRRRRR....." 
As the pilot goes through his check-list he will do an engine run-up which sounds hollow, like this: 

"wwwwwWWWWWHHHHHHHHOOOOOOOOOOORRRRRRRrrrrrrr......" 
 While stationary the pitch on the prop is set at a high angle(relative to the inflow of the air) and is churning the air and 

doing......NOTHING!! except generating a miniature dust storm behind the craft. 
 Next the pilot taxi's to the threshold and after having done all the necessary checks proceeds to open the throttle. Again the hollow 
sound is generated as the prop struggles to work. As the CESSNA gathers speed the relative inflow angle of the air diminishes and the prop 
performance creeps up the efficiency scale. 
 200m down the runway the CESSNA is approaching lift-off speed and the propeller has reached the inner curves of the efficiency 

scale. At this stage a wonderful change takes place as the "WWWWWWHHHHHHHHOOOOOOO" sound diminishes in decibels and becomes 

a smooth "wwwwwhhhhhhoooommmmmmmmmmmmmmmmmmmmmmmmmmm...." sound. 
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 The relative inflow angle of the air has rapidly diminished whereas the efficiency range of the propeller has been reached, thus 
causing the change in the sound emitting from the prop. Instead of thrashing about in the air, while stationary or at low speed, the prop is 
rapidly ascending the efficiency scale and producing usable thrust instead of noise. 
 You ever wander around aircraft at airshows?..... Sure you do! Hands behind the back, with a scrawny chicken-neck demeanor 
trotting around and under wings, feet kicking up a mini tornado dust-storm as you eyeball every thing-a-mi-bob and do-ingy, leaving a trail of 
drool a blind Bushman could follow from Durbs to Twee Rivieren (Where the hell is that??).   
 At some stage or another the PITTS SPECIAL AEROBATIC TEAM will appear out of the blue yonder and commence to amaze and 
thrill the crowds. However, what I would like you to do next time you see them flying about, is to pay attention to the way the smoke behind the 
PITTS behaves while executing maneuvers. 
 If you look closely you will notice three distinct smoke patterns:- 
 1) As the PITTS travels in a straight and level path, with smoke switched on, you will notice that the smoke-trail is left virtually 
stationary behind the aircraft. 
 2) The smoke-trail is cut into fairly distinct segments. 
 3) As the PITTS does a shoot-up and reaches the apex of it's climb, the aircraft ceases to fly and becomes a stationary object for a 

second or two, in an upright position. WATCH THE SMOKE!! You will notice that the smoke is being pumped out behind the aircraft at a 
tremendous speed, without any segments or pattern at all. 
 

 EXPLANATION:- 

  Pattern 1 shows us that the propeller is working at maximum efficiency. Hardly any air is being wasted as it is being transferred from 
one position to the next. The prop is "paddling" through the air, without disturbing it much. 

 Pattern 2 shows us the segments of air that the prop has cut, whilst rotating. BEAUTIFUL!!!!  

 Pattern 3 shows us how the prop is thrashing around whilst stationary producing absolutely nothing but mixed turbulent air. 
 If we could have the same smoke machine fitted to a high drag aircraft, i.e. a MICROLITE, and we could look at the smoke trail left 
behind the MICROLITE all we will ever see is pattern number 3. 
 A prop on a MICROLITE can be compared to a motor-car. The rear wheels are doing the pushing by means of traction, but the 
brakes on the front wheels of the motor-car are binding. The driver accelerates and the rear wheels start to spin, kicking out smoke as the tyres 
strive to get a hold on the tarmac. Even though the car moves forward the front wheels keep braking and the rear wheels keep spinning at low 
speed, high speed, or cruising speed. It does not matter at what speed a microlite travels, it will always have a noisier and less efficient 
propeller than aircraft which are streamlined. 
 
 Amateur built aircraft fair a bit better than microlite aircraft in the sense that they are more streamlined, thus the prop has better 
traction. An EVANS V.P. homebuilt has less traction than a KR2.  
A KR2 has less traction than a PITTS etc. 
 

 CONCLUSION:- 
 

 THE SMOOTHER AND STREAMLINED THE AIRCRAFT IS, THE BETTER WILL THE PROP PERFORM. 
 The noise generated by the propeller of a stationary aircraft or a high drag aircraft is normally more than the noise generated by 
streamlined aircraft. 
 
                               ------- oOo ------ 
 

 

EFFECTIVE EFFICIENCY 

 
 A MX QUICKSILVER microlite, well known in S.A. with a ROTAX 503, delivering 52 hp, driving a 2 to 1 reduction, swings a propeller 
52 inches in diameter with a 34 inch pitch at 3000 rpm. The best ever speed obtained in a straight and level flight with the above parameters is 
50 mph. (YOU WISH!!).  
 Remove the exact same propeller from the QUICKSILVER and fit it to a TURBULENT amateur built aircraft with a VW 1830cc 
engine, delivering 52 hp, direct drive at 3000 rpm. The CRUISE speed of the TURBULENT is 105mph!!!  
 

 SAME HORSEPOWER, SAME RPM, SAME PROPELLER, SAME LENGTH, SAME PITCH,......BUT......DOUBLE THE SPEED!! 
 
                              ------- oOo ------ 
 

EFFECTIVE RANGE OF PROPELLERS 

 
 What is the average effective range that a fixed pitch two bladed propeller covers may be asked? The answer is fairly simple and 

straight forward:- Approx. 80 to 100 mph. 
 Any light aircraft ever built has the following characteristics put into the design:- 
  a) Stall speed 
  b) Rotating speed.( The speed that the craft is doing when the wheels leave the runway) 
  c) Climb speed 
  d) Minimum cruise speed.( To maintain a straight and level flightpath at a given altitude with a given load.) 
  f) Medium cruise speed. 
  g) Maximum straight and level speed. (Without overspeeding the engine) 
 Let's take an example of a light aircraft for instance a CESSNA 150. The typical stall speed under normal workload is 55mph, 
economical cruise of 95mph and a maximum straight and level of 125mph. The propeller is of a fixed pitch type and must be able to cover 
the usable speed range of the CESSNA i.e. start to become efficient at 40mph and start to diminish in efficiency at 140mph and be at 
its most efficient rating from 70 to 120 mph. 
 A fixed pitch two bladed propeller covers the requirements well in this case but not in the case of a CESSNA 210!!. The CESSNA 
210 needs a propeller that will become efficient at 40mph be efficient from 90 to 160 mph and start to diminish in efficiency at 200mph. A 

startling range of 160mph needs to be covered!! Unfortunately a fixed pitch prop will not cover this range so an in-flight adjustable pitch 

propeller is required to stretch the bottom end and top end of the propeller capabilities with various settings in between to 

compensate for workload, altitude and various other factors involved. 
 

 Judging from the above facts we can safely conclude that it is an absolute waste of money, time and energy to fit a similar 

propeller to a microlight as the performance of microlights in general do not even come close to the range of speeds that a standard 

fixed pitch propeller can cover in normal circumstances!! 
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 To illustrate the above statement we shall look at requirements of a typical trike configuration microlight were the stall speed is 

30mph and the maximum straight and level speed is 85mph. This gives us a range of 55mph that needs to be covered by the propeller 

efficiently. As said before a fixed pitch propeller can cover 100mph max. and so will have no problem at all in servicing the complete 

spectrum of light homebuilt aircraft and microlight speeds available today! 
 
                               ------- oOo ------ 

THE STATIC THRUST FAIRY TALE. 

 
 I recently overheard a conversation were two pilots where having a serious discussion and laying bets on which of their propellers 
produced maximum static thrust. Enormously impressive figures were mentioned up to a point were I felt sick to my heart while listening to the 
gibberish being flung around in such huge amounts. 

 The truth of the matter is that the measuring of static thrust must be held accountable against some sort of comparable device!. 
What is the use of measuring static thrust? What does it tell one? What does one learn from the fact that propeller "A" produces 140kg of static 
thrust whereas propeller "B" produces 100kg of static thrust or whatever the case may be? Let us look at a true case study and set the record 

straight. SEE FIGURE 8 
 A certain prominent member in the microlight fraternity imported a microlight and set about developing and improving on the product. 
Eventually things got to such a stage were two propeller manufacturers were asked to develop and manufacture a propeller to suite the 
characteristics of the particular model and to submit the propellers for further flight testing by the manufacturer. Hanging on the outcome of the 
results of the tests were a nice fat propeller contract so needless to say both manufacturers set out to stake a claim in a lucrative business. 
Both busied themselves with their slide-rules and soon produced a model to be tested. 
 The day of testing dawned and found everybody involved in the project eagerly rigging up a scale to the closest pine tree at hand. 
One of the manufacturers of the propellers that were to be tested saw this and asked the head of the project what they were actually planning 

to do with the set-up under the tree. He was told that a "STATIC THRUST CHECK" was to be done to see which of the propellers would tie up 
the contract. The manufacturer immediately balked and told the head of the project in no uncertain terms that it was a totally waste of time and 

may in the end be outright dangerous to fly an aircraft with a propeller that produced maximum static thrust at "Zero" mph forward 

speed.  

 Unfortunately his remarks were ignored as the first propeller was already fixed to the engine and was roaring lustily in the early 
morning air. A reading was taken at three various settings and noted on paper for further reference and comparison between the two propellers. 

 It turned out that the first propeller was producing at least 40kg worth of thrust more than the latter. With these figures dancing 
before the eyes of the owners of the aircraft the second propeller was removed and dropped on the spot, much to the displeasure of the 
manufacturer that had voted no confidence in this type of testing. 
 Deliriously happy, the head of the project (whom also doubled as the test pilot) promptly took possession of the aircraft controls and 
proceeded to taxi to the take-off point from were further in-flight tests on the suitability of the propeller would be checked out. Throwing the 
cautioning words of the prop manufacturer to the wind the test pilot commenced to open the throttle wide and let the brakes go. The aircraft 
leapt forward like a bat out of hell and proceeded to gather speed to set the new land speed record for microlight aircraft. 100 meters distant 

and the nose of the plane started to sniff freedom and promptly headed for the clear blue sky!.........BUT WAIT!!....SOMETHING'S 

WRONG!!.......THE ENGINE IS SCREAMING BUT THE PLANE ISN'T GAINING ANY ALTITUDE!!!.....AS A MATTER OF FACT IT IS 
SINKING!!!.....NO, ITS GAINING SOME ALTITUDE!!...OH NO!! ITS SINKING AGAIN!!....IT'S GAINING!!...IT'S SINKING!!...LOOK OUT!! 
THE TREES!! 
 
 Let us leave our test pilot suspended between heaven and earth for the moment and discuss what is actually happening here. Firstly 
let us look at the facts:- 

  1) The aircraft took off at a tremendous speed 

  2) The aircraft leapt into the air. 

  3) The engine is screaming but the aircraft seems to have a problem in gaining altitude. 

  4) As a matter of fact the aircraft seems to be loosing more altitude than gaining any at all. 

 From the above facts we can deduct that this propeller has run out of pitch at a very critical stage of flight. The initial energy 
stored and released on the take off run has been expended and the thrust producing levels of the propeller has been diminished to a point 

where it could not satisfy or even maintain the load demands of the aircraft. SEE FIGURE 8 
 Fortunately the test pilot could land straight ahead and did not end up as a smashed heap of scrap aluminium. A very shaken test 
pilot and crew held an emergency meeting on the spot to discuss the reluctance of the aircraft to gain height. It was at this stage that the 

manufacturer of the propeller that had produced 100kg. of thrust stepped into the crowd and pointed out the fact that the propeller that they 

had been using was pitched to low and thus the static thrust had diminished rapidly as the airspeed of the aircraft  increased. The only 

reason that the aircraft had lifted of was the fact that it had speed and inertia but the propeller could not maintain initial power output. As the 

aircraft gained speed the propeller was producing less and less thrust!!. 
 
 The second propeller was fitted to the aircraft and the results were remarkable. The initial run was slower than before but as 

the aircraft gathered speed the propeller produced more and more thrust as it moved closer and closer to its design working range. 

Climb performance matched predictions, cruise speed was maintained easily and maximum straight and level speed could be 

reached and all of this within the capability of the engine RPM. 
 

 

    WARNING!!..........WARNING!!.........WARNING!! 
 

 NEVER FLY A PROP THAT PRODUCES MAXIMUM THRUST AT ZERO FORWARD SPEED  

 
                               ------- oOo ------ 
 

THE ACHILLES HEEL OF GROUND ADJUSTABLE BLADES. 

 
 Every fixed pitch propeller ever constructed was designed with certain mathematical parameters which no one on this earth can 

change either practically or theoretically. See FIGURE 7. 
 Imagine a tower standing one kilometer high out in the desert with a beacon flashing at the very tip. From the base of the tower we 
then build a road that is exactly ten kilometers long. At every interval of one kilometer we position a laser cannon pointing at the tower. Along 
comes a General and orders his men to elevate the barrels of the laser cannons so that each laser hits the beacon. Should we then walk along 

the road and come upon the first laser cannon we will find that the barrel of the cannon closest to the tower is elevated nearly vertically to be 

able to hit the beacon at the top of the tower. The second cannon will have less elevation than the third or the fourth and so on up until the 

tenth cannon who will have the least elevation of all. See FIGURE 7 

 When the General gives the order to fire all of the cannons would hit the beacon simultaneously. If one of the lasers where even a 
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tenth of a degree inaccurate it would either undershoot or overshoot. 
 The twist that you see in a propeller blade is done extremely accurately with very high precision measurements and settings 
incorporated into the design. 
 

 "IT WAS MADE LIKE THAT AND YOU CANT CHANGE IT.....OR CAN YOU?" 
 Should we measure a propeller of 63 inches long with a pitch of 34 inches we find that each station or section has a certain amount 
of degrees built into it. The reason is that all the sections should work together in harmony and not fight each other which would 
subtract from the total effectiveness of the blade. Should we measure the degrees that the blade is set at station 75 then we see that it is 

less than the degrees at station 60, 50 or 40 and more than the degrees of station 80, 90 and 100. See FIGURE 7 

 They are related one to the other in a particular ratio and should any of them be changed the results would be that one of 
the sections will be involved in a conflict with the other. IF WE WISH TO ADD OR SUBTRACT TWO DEGREES TO STATION 75 THEN 
THE RATIO WILL CHANGE AT STATION 10 (THE TIP OF THE PROPELLER) AND WE WOULD ONLY ADD ONE DEGREE OR LESS TO 
THE TIP WHILE WE WOULD ADD 3 DEGREES OR MORE AT STATION 4 (NEAR THE HUB) 
 Ground adjustable blades have the same design and twist incorporated into their blades with one exception:- the blades are 
unconfined and can be turned in their housing. 
THIS IS WERE THE ADVERSITY BEGINS. SHOULD ONE ADD OR SUBTRACT TWO DEGREES FROM STATION 75 THEN 
SUBSEQUENTLY ONE ADDS OR SUBTRACTS THE SAME AMOUNT OF DEGREES TO THE REST OF THE STATIONS ALONG THE 

LENGTH OF THE BLADE THUS GUARANTEEING THAT THESE SECTIONS WILL BE INVOLVED IN A CONTEST FOR POWER. SEE 

FIGURE 9A AND 9B. 
 Once again the example of laser cannons spaced equally away from a tower can be used. We discussed the different angles that the 
different stations are elevated at to be able to strike a single target at the top of the tower. Each time that the cannons are moved towards the 
tower or away from the tower each station or section will have to adjust their elevation angle of their barrels accordingly. Should the "General" in 
charge of the laser cannons order an increase in elevation of 3 degrees at station 70 then subsequently all the other station will add 3 degrees 
to their laser cannon barrels as is the case with ground adjustable propellers.  
 

 The result are that the cannons at stations 10, 9, and 8 will overshoot on the target at he top of the tower while station 70 

will be spot-on target and stations 60, 50, 40, and 30 will be undershooting and hitting the base of the tower!! 
 

 So what is the use of having a ground adjustable blade if the characteristics of the propeller changes for the worst once 

one starts adjusting the blades? ..........................I really do not know. 

 
                               ------- oOo ------ 
 

SPINNERS 

 
 A spinner is that part of the aircraft that fits over the hub and around the blades of a propeller. It has a aerodynamic cone-type shape 
and is made of spun cast aluminium or sometimes of a composite material. 
 Most light aircraft have spinners fitted. The reasoning behind this piece of equipment is twofold. The first is that the inflow of air from 
the front of the aircraft, while flying, should be "cut" and be deflected outwards towards the working area of the prop. The second reason is that 
the incoming air should not strike a flat area head-on, as in the case where the hub of a prop is facing directly towards the front. 
 We all know what this means.....DRAG!!. Air strikes the center hole and frontal area of the hub, is forced in, must get out again, curls 
up on itself, gets forced out again against the incoming airflow, builds up a pressure layer, twists around the prophub, is accelerated by the 
rotating blades and ripped apart by the motion, hurled against the cowling, forced into the engine, and finally thrusts around the airframe.  
 SO WHAT?!...you may ask. Ooookaayyyy! Let's get into my Turbo Supercharged Torque-converted 4-wheel drive, magnum sunroof, 
24 inch non-grip supper-slip no-name brand tyres, 10 million twin-drive super-duper CD powered Porsche....."I'll drive while you hang onto this 
here 6 inch saucer, pal. There's a lovely stretch of open road about 10 clicks long with nary a cop in sight, just outside my gate. Come on, I'll 
Take yer fer a spin, whadda ya say, pal?" 
 
"Welll"  (sort of sluggish answer aint it?). VOOM..VOOM..VOOM!!.. SREEEEEECH..VOOM (QUICK)..GRRRRHUCK (GEARS!). 
 
"OOPS, SORRY" 
 
"IT'S OKAY". 
 
"I WASN'T TALKING TO YOU!" 
 
"100!". 
 
 VOOOOM!!  
 
"200"  
 
VOOOOOOOOM!!!... 
 
"300". 
 
Driver (In commanding tongue): "Unwind the window!" 
 
Passenger (Fear on his face, shakily clutching saucer): "No!!" 
 
Driver ( Syrupy smooth voice): "Come on, pal" 
 
(Passenger contemplates then unwinds window.)  
Driver: "That's a good boy! Now take this superglue and stick the saucer to your hand, OR ELSE!!!" (Takes out .45 MAGNUM and points at 
passenger). Passenger obliges. 
Driver: " Put your hand out the window". (Needle hovering at 400kph.) 
Passenger: "NO!!!" 
Driver:" Why not??" 
Passenger: " I'll get my arm ripped off!!" 
 



29 
 

 

 

     GET THE PICTURE??? 
 
 Since you now know what a spinner should do I would like to add that it not only deflects the air towards stations 5,6,7 and 8, but also 
lessens the air-pressure on the face of the hub. 
 

SPINNER: TRACTOR VERSUS PUSHER. 

 Only one thing need be said: "A spinner is more efficient on a tractor than a pusher". You know why! 
 

 INSPECTION OF:- 
 As is the case with all parts and pieces of your aircraft it is vital that the spinner comes under close scrutiny in the pre-\ after-flight 
inspection. You should look for:- 
 1) Missing or free screws. Pull the spinner sideways. Feel for play. Don't Bang it with a hammer. 
 2) Dents and nicks caused by who knows what. 
 3) Any obvious runout, wobbling or off-center rotation. 
 When buying a spinner ask the seller if it is balanced, how it was balanced and if there are any special instructions that goes with the 
package.  
 

 CUTTING. 
 Normally a spinner has to be cut and shaped to fit the size of the prop blades. Do take time and care to do a thorough job as the 
balance may go for a six if you remove more material from one side. It takes only a couple of grams to throw the balance out. 
 

 PAINTING. 

 DON'T!!!.....At least not by hand!! I know you want to match the colors of your aircraft BUT the spinner should only be sprayed while 
being rotated on a revolving table and definitely not on the dining room table with a little lacquer can or, worse yet, with a paint brush. It is 
critical that the paintwork of a spinner should be done slowly guarding against runs and uneven application of the paint. 
 
                               ------- oOo ------ 
 

INFLUENCES ON YOUR PROPELLERS PERFORMANCE 

 Let me state here and now that a propeller's performance is the direct result of the aircraft and engine specification. A 
specific propeller is designed for a specific aircraft and will vary in performance from one aircraft to the other and that is why there are 
hundreds of different length propellers with thousands of different pitches as well. The combinations that can be made is literally endless. 
 

 AIRCRAFT SHAPE. 
The obstacles in front of and behind a propeller has a great influence on the performance and power output of your propeller. Should you have 
a massive windscreen or cowling or a combination of both behind your prop the effect would be that the prop is actually trying it's best to 
blow the obstacles away, but can't do so because prop and engine are connected. A terrible state of affairs. Say, for argument's sake the 
propeller has a disc area of 5 sq. meters and say the windscreen and cowling has a flat-plate area of 3 sq. meters. Your propeller is 
trying to blow the 3sq.meters away!! What an absolutely useless waste of power and energy!! 

 Should you have a pusher type aircraft with obstacles like engine, fuel tank, or fuselage in front of the propeller the result is that the 
prop suffers from starvation of inflow of good solid clean air. This is amplified if one has a three-bladed propeller fitted, as in a pusher 
configuration. 

 THE IDEA IS TO LET THE PROP WORK IN CLEAN INCOMING AIR, ACCELERATE IT AND MOVE IT IN THE OPPOSITE 
DIRECTION OF FLIGHT WITHOUT INTERFERENCE OF ANY KIND. 

 
 Unfortunately one has to put the aircraft somewhere!! 
 

 ENGINE POWER OUTPUT VERSUS PROPELLER OUTPUT. 
 Propellers never vary in their performance and power output. As a matter of fact there is no better means of measuring the 
performance of an engine short of removing the engine from the aircraft and having it diagnosed at the nearest engineering works that has a 
dynamometer. 
 Why is that you may ask? Because a prop is a very consistent, solid, no moving parts piece of machinery, whereas an engine wears 
out as the hours add up. This result is that less and less power is available to the propeller to convert engine power into usable thrust. 
 One can never, never-ever, expect the performance to be constant when one compares power output between a new engine and one 
that has done, say, 200 hours on average. 
 

 ENGINE PERFORMANCE 

 Problems are normally caused by accrediting the engine with putting out more power than is actually the case. For 
example, the standard 1500VW, according to the manufacturers, gives 45 bhp at 3800rpm. This is undoubtedly under ideal test-bed 
conditions, and the same engine, driving two magnetos and a tachometer at 3000rpm under less than ideal conditions is probably 
putting out less than 35 bhp. 
 Engine performance can enhance or destroy the performance of a propeller. A beautiful new out-of-the-box engine certainly has a lot 
of potential being new and all that, but consider that the engine still needs to be tuned and set up to produce maximum performance. 
 More often than not you buy a new aircraft with a new engine or, if the aircraft is old and the original engine is beyond repair or 
salvaging, you decide to purchase a new engine. Maybe the original engine is still in good shape but several parts need replacement or the 
engine has many hours and only needs a service. All of the above factors contribute to the final power output at the prop end of the 
business. 
 

 NEW ENGINES. 

 New engines, be it on new or old aircraft, need to be adjusted and calibrated according to the manufacturers specification. 
Carburetor settings have to be done and the timing has to be re-calibrated to compensate for the height above sea-level that your specific 
aircraft is going to operate at for 80% of the time. 
 

 RUNNING-IN PROCEDURES. 
 Running-in procedures have to be adhered to meticulously and the necessary hours flown to loosen up the pistons and overall 
mechanical working parts inside their various housings. Many a pilot I know of purchase a propeller, fits it to a new engine with zero hours on 
the hour meter, starts-up, and expects the power to be spot on the nose.  This type of person is just begging for poor propeller 

performance and a subsequent outlanding. 
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 Even if the manufacturer of the aircraft or the person that has installed the engine has promised that the engine was test run or that 
the aircraft was test-flown, make sure that you have the correct jet size fitted to you're carburetor for the altitude that you are going to operate 
at. 
 

 OLD/USED ENGINES. 
 Should you buy a new prop for an aircraft that has several hours on the clock or should you be flying with an engine that is badly in 

need of a tune-up you can not expect the performance to be delivered to the propeller as stated by the manufacturer of the aircraft. Remember 

that propellers seldom, if ever, vary in power output at the driveshaft end. 
 

WARNING!!    BE ABSOLUTELY SURE THAT YOU'RE ENGINE IS IN TOP CONDITION BEFORE YOU ATTEMPT TO FLY OR GIVE SOME 

FORTUNATE SOUL A FLIP. 

 

WEATHER CONDITIONS. 
 When you were a student at some or other flight academy one of the subjects that you had to study was meteorology. Meteorology 
concerns our weather patterns and the various influences there-on by several known factors. Two of these factors have a great influence on the 
performance of you're propeller. They are a) cool dry air and b) hot humid air. 
 

 COOL DRY AIR. 
 Cool dry air is air that is cool and dry. Cool being normally below 21 degrees Celsius and dry meaning air with a relatively low water 
content (humidity). In this case the molecules of air are packed closely together with hardly any space between them to carry water molecules. 
This is an ideal situation for the aircraft, engine and propeller. Remember that all of the above factors contribute simultaneously to the 
performance of the craft. The thicker and tighter the air molecules are packed together the better will the craft climb and glide, the engine will 
run cooler and the propeller will have more of a solid grip on the air to pull\thrust the whole dragging lot through the air. 
 This type of cool dry air is normally experienced in winter. 
 

 HOT HUMID AIR. 
 Hot humid air is air that is hot, normally more than 21 degrees Celsius and humid meaning air with a relatively high moisture content. 
In this case the molecules of air are spaced far apart due to the expansion of the air thus allowing water molecules to occupy the lift giving 
space that the air normally occupies. This is a less than ideal situation for the engine and propeller. The propeller has to seek one after the 
other air molecule in each revolution to gain enough energy to produce thrust!.  
 IT WOULD BE A GOOD IDEA TO REMEMBER THESE NOTES AT THIS STAGE. 

 The problem that will confront you at 2 o'clock in the afternoon, at 32 degrees Celsius, with full fuel plus passenger, on a short 
landing strip will definitely be greater than the one you had getting into the strip, at 7 o' clock in the morning, at 10 degrees Celsius, with one 
quarter fuel plus passenger. Suddenly the airstrip has shrunk!! 

 

 DON'T YOU THINK IT IS RATHER OBVIOUS WHAT YOU SHOULD REGARD AS IMPORTANT??? 
 

FATIGUE. 

 Fatigue.......the word has a dreadful, tiring sound to it. Images of being driven to the edge by a sadistic infantry P.T.I. flash through 
my mind. Remember those days when you where drilled on the parade ground for hours on end until your legs where rubbery, pliable and soft 
as JELLO with sweat burning your eyes while your tongue was hunting high and low caressing each nook and cranny of a dust filled mouth 
cavity for a speck of moisture and your lungs where on fire, breaths coming in gasps? Yeaah.....the good old bad old days that most of us 
recovered from. 
 Unlike your body which recovered fully and had adapted to the hardship in a process known as becoming "fit," a propeller does not 
have the same recuperating and regenerative powers. 
 Fatigue is found in all materials in every day life and is mostly caused by age or abuse. Propellers suffer from fatigue, even more so if 
it be a metal prop. Gyroscopic and torque forces working on a propeller exact a certain toll under any normal condition of flight, but is 

compounded rapidly should one abuse the propeller. But how does one abuse the prop? There are several factors involved i.e. the indifferent 
pilot who leaves his prop to the elements for years on end. This, however, is not the greatest of causes of fatigue. The biggest culprit is 
overspinning. 
 

 OVERSPINNING. 
 

 Overspinning means to spin a prop at constant excessively high revolutions for hours on end or at revolutions that exceed 

the design parameters of the manufacturer. 

 
 Spinning a prop at constant high excessive revolutions does not contribute greatly towards fatigue but the hours towards service or 
replacement of the propeller adds up rapidly. 
 

 The biggest culprit which induces rapid propeller fatigue to the point of in-flight failure is when a pilot enters a long dive, 
throttle up against the wall, engine screaming at maximum plus 20% revolutions, with the airspeed at 10% past VNE and, after he has 
soothed his ego, executes a rapid series of maneuvers. You wouldn't believe the forces that can develop in this situation. The blades 

may pass through the sound barrier. 

 

 Under normal circumstances a propeller works well at 800 to 900 kph tipspeed. The sound barrier lurks around the 1100kph mark. 

Should the propeller be spun faster, the speed that the tips are traveling at in their helical flight path approaches and eventually encroaches 

on the sub-sonic barriers territory.  
 The sub sonic barriers are stages of compressed air becoming denser and denser, starting off gradually but rapidly increasing in 

density. The tips of the propeller do not want to penetrate these layers of air and start to become "shy". They tend to shy away to the left 
or the right of their helical flight path. A good example is one of a reed standing in a river. As the flow of water increases the reed starts bending 
backwards. Unfortunately the reed does not only bend backwards but also moves from side to side as it is rooted to the river bed. The same 

thing happens to a propeller and is called oscillation. Unlike the reed in the river which oscillates slowly, a propeller may oscillate at a 

tremendous rate while trying to bend backwards, but is held back by the hub. Add to this scenario a large spoon of centrifugal forces and 
a huge helping of gyroscopic forces and one can imagine all the pushing, pulling, bumping and general shoving that is going on while the prop 
is spinning around the axis!!. 
 Our maniacal pilot, blissfully ignorant of the above facts, continues on his downward dive while the rpm gauge winds up and away. 

Eventually the tips of the propeller succeeds in penetrating the sub sonic barriers and now has to deal with the sound barrier in person. I am 

sure most pilots have seen a movie called "THE RIGHT STUFF". If you haven't seen it yet rush of to you're closest video shop and get it 
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......NOW!!. For those who have....Remember how the test pilot in the X-1 was banged and bounced around as his aircraft approached the 
mach one number? As soon as the craft had succeeded in penetrating the sound barrier there was a loud boom caused by the shock wave 
which follows when something "breaks" the barrier. The tips of the propeller experiences the same effect because it approaches the barrier 
slowly and eventually penetrates it. The tip speed continues to increase on the "other" side.....BUT THE REST OF THE BLADE IS STILL THIS 
SIDE OF THE BARRIER..... IN OTHER WORDS THE BARRIER IS SITTING ASTRIDE THE LEADING EDGE OF THE PROPELLER, 
BEATING AND BASHING AWAY AND GENERALLY TRYING ITS LEVEL BEST TO DESTROY THIS BOTHERSOME OBJECT THAT HAS 
DARED TO VENTURE FORTH INTO ITS HARSH DOMAIN. 
 
 A combination of all the above factors lead to fatigue in the hub area of the propeller. 
 

FATIGUE SIGNALS\SIGNS 
 

 VISUAL INSPECTION FOR: 
 As mentioned before a judicious pilot will do an after/pre-flight inspection of all parts of his aircraft including a thorough eyeball 
combined with a hands-on inspection of his propeller. 

 A sure sign of fatigue in a propeller are small cracks developing close to the hub area where the stresses are the greatest. An 

excellent indicator of fatigue is when you can see small cracks starting at the hub ON BOTH BLADES. The cracks extend from the hub 
simultaneously in opposite directions and curve inwards towards the blades and, depending on the severity of the stress or fatigue, may vary in 
length from millimeters to a couple of centimeters. 
 It would be a good idea to point out that fatigue cracks should not be confused with delaminating of the wood laminates. 

 Another sure sign of fatigue in wood props are small cracks extending from one bolt hole to another. The reasons for these type 
of cracks developing are usually bolt-holes that were drilled the same diameter as the bolt itself. Wood fibers tend to be combed in the direction 
that the drill bit is turning whilst the drilling process is in motion. As soon as the drill bit has left the hole these combed fibers expand thus 
narrowing the hole down to a smaller size than the drillbit. Should one insert a bolt into the hole one would feel a gliding action as the bolt slides 
down. Should you try to extract the bolt a couple of days later it stubbornly refuses to be moved at all! This happens because the wood fibers in 
the hole has taken a thorough grip on the bolt. The grip on the bolt becomes so tremendously strong that something has to give in the end... 
and it's usually the laminates between the bolt holes thus causing early fatigue in the hub area. 
 

 DELAMINATING. 
 Delaminating is a dirty word in the propeller industry. One hears the word and conjures up visions of an aircraft plunging out of the 
sky whilst shedding pieces of aerofoil propeller sections like a cat sheds hair in winter. 

 Delaminating of the laminates of the propeller may have various causes. The most likely are caused by exposure to the elements:- 

  ULTRA VIOLET DAMAGE 

  WATER SEEPAGE 

  OIL PENETRATION 

 Just as ultra violet rays from the sun does a great deal of damage to your skin it will surely strike your prop like a creeping cancer 
but, just like cancer, can be cured if you identify the symptoms before the natural fiber in the timber is destroyed. 
 Leaving your prop to the mercy of the elements will cause expensive and potentially dangerous damage to the exterior finish. As I 
often have a chance of visiting the various airfields around S.A. I sometimes wonder at the type of pilot who leaves his aircraft exposed to the 
harsh South African climate. 
 I would often walk up to a dusty bird parked outside a hangar and touch the propeller feeling very sad at the state of disrepair that it's 

in. Often the paint has started to peel along the trailing and leading edges and around the hub area leaving bare patches of exposed wood 
fiber. Sometimes the peeling would be so bad that the laminates are exposed to the direct beating of the sun. Since the paint work on a wood 

propeller is the first, last and only protection offered against the elements it becomes obvious what happens to the exposed timber. Just as 

any material under the sun expands and contracts due to the heat by day and the cold at night, timber is also susceptible to these factors with 
one exception, the timber dries out in the heat of the day and then sucks up the dew at night like a thirsty dog, only to lose it the next day only 
to soak up the moisture the night after, not to mention the rain storms that often follow a typically humid highveld day. 
 Wet, dry, cold, hot!! A repetitive cycle slowly but powerfully applying expanding and contracting forces to the different laminates that 
make up the whole propeller. Is it any wonder that the timber or the adhesive should fail at some time? The timber loses it's natural colour, 
resilience and general luster and is replaced by a dull moldy greyish balsa-type wood with a tendency to turn into sawdust and rot as soon as 
one touches the bare surface. 
 I have yet to meet the pilot that, after he has done a couple of hours flying, takes out a soft cloth and wipes the oily two-stroke 
residue off his propeller. Every two-stroke engine does not burn up the oil that is mixed in the fuel 100%. The unburned oil is blown out of 

the exhaust and more often than not is deposited onto the aerofoil-section of the propeller in thin layers. One does not tend to notice the 
build up until one touches the blade by accident and then draws back horrified at the sight of filthy oily fingers staring one in the face leaving 
one wondering "Now where in the devil did this come from?" 
 As sure as water is wet the oil deposit on your propeller will be affected by gravity, and will soon start a slow but sure migration 

downwards. In it's slow travels a small breach in the paintwork will definitely be found. Penetration is the name of the game and the nature of 

the beast. Soon black spots develop under the protective covering that the paintwork offers. Having excellent lifting and freeing capabilities, 
the oil starts to lift the paintwork in small bubbles. But wait!!, not only does it have action in one direction, but also begins to penetrate the 

thirsty wood. Soon the creeping destroyer comes upon the adhesive layer that holds one laminate to the other. Exactly what our oily friend has 

been waiting for!! It slowly releases the tension of the adhesive and replaces the surface between the laminates with a smooth, friction free 
oily surface. The laminate in turn feels very happy to be free and curls away in minute quantities thus compounding our oily friends evil work. 
The pilot returns three weeks later and discovers to his astonishment and total dismay that the laminates of the propeller has suddenly come 
apart. Fuming he jumps on the telephone and sends the manufacturer a bullet and advises his fellow pilot friends against purchasing "X" brand 

propeller!! " 'CAUSE THE PROP STARTED TO DELAMINATE FOR NO REASON AT ALL"!! 

 It speaks for itself that the obvious answer to your problem is to pre-flight AND after-flight the propeller as if your life depended on 

it. NEVER BUT NEVER leave your propeller exposed to the elements. Buy a good quality prop cover and fit it everyday after a flight. 

REMEMBER TO REMOVE THE COVER BEFORE YOU FLY AGAIN. Don't laugh, there are several pilots that started the engine with the prop 
cover "in situ" just to have their eyeballs drop out at the sight of material dissipating and exiting from the airframe at tremendous speeds, not to 
mention the WHACK!! you will receive, should a piece of prop cover strike you!!. 

 Use a good quality soft cloth to wipe the oil residue. Should there be a sticky layer of old accumulated oil deposit use some 

METHYLATED SPIRITS to remove it. 

  NEVER USE PETROL OR THINNERS to clean your prop as damage to the paintwork will result in a costly refurbishing job. 

  NEVER SPRAY THE PROP WITH AN OIL BASED CLEANER OR SILICONE SPRAY. These spray cleaners tend to build up a 
layer of wax which in turn will make your propeller unbalanced and very difficult to service later on as the new layer of paint that will be applied 
will not adhere solidly to the surface of the blades. You will definitely have to cough up for the extra hours in labor should the manufacturer have 
to remove all the paintwork and rebuild the protective finish. 
  
 



32 
 

 

INADEQUATE MANUFACTURING PROCEDURES under which may be listed :- 
  a) use of undercured timber. 
  b) use of inadequate adhesive. 
  c) use of substandard or incorrect adhesive. 
  d) use of timber not suitable for lamination due to natural oil content in the wood itself. 
  e) use of incorrect grade or substandard timber. 
  f) incorrect preparation of timber before lamination procedure has started. 
 
     FATIGUE REMEDIES 
 

  !! THERE ARE NO REMEDIES !!  

 

REPAIRING YOUR PROPELLER 
 The repairing of a damaged propeller is best left to the experts, but sometimes it may be possible to do some of the minor damage or 
normal wear and tear repair work yourself. 
 Let me define first of all what type of repair should NEVER be attempted by you, your uncle, aunt, father, brother, aeronautic friend or 
somebody you "know" somewhere. 
 I shall try and list the types of repair work from important to major overhaul maintenance work. 

 1) Flaking or peeling paintwork (Will need a complete paint removal, refinishing and re-balancing job) 

 2) Any type of damage where more than 20% of any single blade is affected. 

 3) Any type of crack that exceeds 20mm in the leading or trailing edge. 

 4) Any type of crack that originates at the tip (between the leading and trailing edge) that exceeds 5mm. 

 5) Any type of delaminating of the laminates. 

 6) Any type of cracks originating in the hub and surrounding areas. (SYMPTOMS OF SEVERE FATIGUE!!!) 
 

  WARNING!!............WARNING!!............WARNING!! 
 

 REMEMBER  IF IT LOOKS BAD IT USUALLY IS!!!! 

    IF IT LOOKS SERIOUS IT USUALLY IS!!! 

    IF IN DOUBT......DON'T!!! 

 
 What, may you ask, is left for you to do? Well, actually very little, but there are a couple of maintenance and servicing jobs you can 
do. 

 First of all it is up to you to see that no oil accumulates on the surface of the blades. Wipe the blades regularly with a clean roller 
towel or soft cloth. 

 Secondly inspect the leading and trailing edges for small breaches in the paintwork. Should you feel and see small pockmarks 
combined with a sandpaper effect on the blades it may be necessary to remove the prop from the engine and send it in for a service. Do not 
attempt to sand the paint down as the chances that you will change or damage the aerofoil of the blades are excellent. 

 Small dents (5mm or less) may be filled with a reputable epoxy normally of the clear type. Remember that this type of remedy does 
not last and usually departs from the prop at the most inconvenient time. 
 
                              ------- oOo ----- 
- 

TO CUT OR NOT TO CUT, THAT IS THE QUESTION. 
 

 WARNING!!!   WARNING!!!   WARNING!!! 

 

I've given the following section a lot of thought before writing it. Let me warn you beforehand that what you are about to read and 

attempt may leave your prop utterly useless and beyond salvation. I will accept no responsibility of whatever nature for the results 

that you may obtain after having read this section. 

 
 Sometimes, but fortunately not often, you need to shorten the propeller to suite the particular needs of the aircraft. You have to make 
a very important decision. Once a prop has been cut..., that's it..., you can't put back what is lost. If, for some reason the prop is underreving, 
then it may be that the prop is too long or has too much blade area for the engine to handle. What can you do about it? 
 
 There are four courses of action you can take:- 
  

1) RETURN THE PROP TO THE MANUFACTURER accompanied by the relevant information relating to what the propeller is doing at present 

and ask them to adjust it. SOMETIMES THEY CAN, SOMETIMES THEY CAN'T. Again it depends if the prop was originally designed for your 

specific engine/aircraft combination. DO MAKE SURE OF THE FACTS. Nobody on this earth can say "I CAN HEAR THAT THE PROP IS 

UNDER/OVERREVING". Maybe that's true, but the manufacturer is going to ask you a couple of awkward questions and you better have the 
facts ready. Following is an example of some of the questions you may be asked:- 
      BY HOW MUCH IS IT OVER/UNDER REVVING EXACTLY (TO THE NEAREST 50 RPM?). 
      STATIONARY OR ON THE MOVE? 
      IF ON THE MOVE, AT WHAT SPEED? 
      AT ROTATION, CLIMB-OUT, CRUISE OR MAX. S&L?. 
  

2) YOU MAY SHORTEN THE PROP. A bit dicey for the inexperienced, but you may remove half-an-inch from each side without altering the 
characteristics dramatically. Remember to paint the bare wood with a good two-part acrylic epoxy paint to stop moisture from penetrating the 
wood. You will also have to check the balance again by applying a small amount of aerosol clear lacquer to the side that is heavier. Remember 
to let the spray dry completely. The reason being that the lacquer thinners in the spray needs to evaporate completely. If the prop is balanced 
while wet with paint, it will give you a false reading. Double so if you balance it by applying a large amount of acrylic paint to the tips. 
 

 3) YOU MAY NARROW THE BLADE by removing 2mm from the trailing edge. By this method you keep the length of the prop (which 

is very important), but you subtract from the total blade area so the engine has to move less air). HOWEVER, I WOULD LIKE TO SAY THAT 

THIS IS THE RISKIEST MOVE OF ALL. IT MEANS THAT YOU WILL HAVE TO RE-SHAPE THE AIRFOIL SECTION BECAUSE THE 

TRAILING EDGE WILL BE BULKY AND INEFFICIENT. 
 
  



33 
 

 

4) YOU MIGHT CHANGE THE PITCH. VERY IMPORTANT!! If you are one of the 1% nutty flyers out there....READ ON, but I shudder to think 
of the results you will get. Having made over 2500 propellers in 18 years I have yet to see a successful attempt at altering the pitch of a wood 
prop. Theoretically the idea is magnificent, but practically........???? Should you decide on the latter...GIVE ME A CALL. 
 

 4a) INCREASING THE PITCH. 
 This is only possible if the blade section has sufficient initial thickness so that the removal of wood from the underside of the leading 
edge does not make it structurally defective. The new blade angles should be checked blade to blade and the prop refurbished and balanced. 
Only the outer 50% of the blades should be altered unless the prop is of a particular thick section to start with. 
 

 4b) DECREASING THE PITCH. 
 This may be done in two ways. 
 

  Method one is to trim the blade trailing edges back to the required thickness and then remove material from the back face of the 
blades to form the new angle, finishing and balancing as before 

 Method two is suitable when more pitch change is required. The rear faces of the blades are cleaned off and a thin plank is glued 
on. The lower leading edge may have to be reshaped slightly. This method should be confined to the outer 50% of each blade unless structural 
requirements allow otherwise. 
 In all of the above cases you should re-check your readings all over again from the beginning. Don't take a guess of what the prop 
will do, and then cut 10 inches off the tip!. 
 
                              ------- oOo ------ 
 

 THE LEADING EDGE PROTECTION SAGA 
 

  WARNING!!  WARNING!!  WARNING!!! 

 

!!! PLEASE BEAR IN MIND WHATEVER PROP YOU FLY:-  IT WAS DESIGNED TO PROPEL AN AIRCRAFT THROUGH CLEAN, CLEAR 

AIR.... ......AND NOT FOR USAGE AS A LAWN-MOWER OR RUNWAY CONSTRUCTION TOOL/DUSTER/LEVELER KIT.!!! 

 
 There are various types of leading edge protection available throughout the world. 
 The idea of leading edge protection arrived 3 minutes after the WRIGHT brothers got their first blast of sand going through the 

propeller. 

 Using the knowledge of the day they devised a method of gluing some material along the leading edge but soon found that IRISH 
linen hardly protects the painted surface of the wood and so something better and durable had to be found that would stick to the surface of the 
blades without hindering the propeller performance or altering the characteristics of the blades. 
 Various materials with various methods of application were tried but all was found wanting in some sort of aspect or another. 

Fiberglass and composites was yet to be explored and utilized to the advantage of protection. 
 Metal edging seemed to be the answer and, for the lack of something better, was applied for years and years. Wood is a natural fiber 
and thus susceptible to natures decomposing techniques. The biggest problem encountered is the ability of water to penetrate most types of 

leading edge protection purely through the fact that all types of edges that serve only as a covering over the wood will be breached at 

some or another stage. The result was that manufactures built up layers of protection starting of with a base coat of a rubber compound then 
applied a matrix of woven copper then covered the whole lot with sections of brass, copper or steel which was riveted to the leading edge. 

 This was a useless exercise because the holes that were drilled through the metal edge, the woven copper mat and the 

rubber served to channel the water directly to the wood underneath.  
 The result was that the manufacturers then put a final coat of material i.e. fiberglass over the leading edge followed by numerous 

thick coats of paint. The next problem that arose and stared everybody in the face was the bulky appearance that the propeller took on after all 

the various applications of the various materials was done. A certain amount of weight was gained as well which in turn made the propeller 

heavy and so contributed to excessive gyroscopic forces and so the engine bearings had to be strengthened and so the story carries on and 
on. 
 The characteristics of some designs were altered to such an extent that some propellers became useless after the leading edge 
protection was applied. A sad state of affairs indeed but alas what could one do except develop a complete metal propeller? 
 
                              ------- oOo ------ 
 

DISEASES OF LEADING EDGE PROTECTION 
 

 Any breach in the leading edge of a propeller immediately becomes a potential victim of leading edge disease ranging from 

dry rot to wet rot to edging that loses grip to rivets that become loose or wood that cracks around the rivet holes. 

 

FIBERGLASS PROTECTION AND DISEASE 
 In their quest for a better leading edge protector manufacturers of propellers tried and tested various compounds ranging from the 
unbelievable to the most ridiculous compound imaginable. A good example is one where a well known pilot and instructor melted a 2litre 
plastic COKE bottle and then poured the mess over the leading edge shaping it with a flat iron so that it resembled the aerofoil to a more 
or lesser extent. Suffice to say that it did not do the job. 
 As soon as manufacturers heard of the excellent water protective qualities that fiberglass and resin had to offer everyone jumped on 
the bandwagon and tons and tons of fiberglass was deftly and feverishly applied to hundreds and hundreds of propellers. What they did not 

realize was that fiberglass did not have the brute strength of metal edging nor the resilience of a rubber or urethane compound. 
 Fiberglass, when applied to a propeller, helps strengthen the natural fibers and stiffness of the wood, but has the disadvantage of 

being extremely difficult to apply evenly over the shape of the propeller due to the constant curving and twisting of the propeller. Secondly it 

has the disadvantage of adding dead unneeded weight to the prop. Thirdly, if the layers of fiberglass and resin has any air  bubbles trapped 

they will be exposed as pin holes in the final sanding and balancing process. It is also extremely difficult to apply the fiberglass and resin 

evenly without disturbing the balance of the propeller to a great extent. The balance of the propeller may be so far out that a great amount of 
sanding will have to be done exposing the fibers and thus you would have to apply another coat of resin, disturbing the balance once again 
which leads to another sanding job and so ending with the propeller either being rendered useless or being so heavy and bulky that the engine 
would have to double its power output to turn it. The aerofoil section will definitely be altered and the theoretical angel of attack on the 
flat side of the blade will be altered as well. 
 Serving as a protective layer over the leading edge of the propeller fiberglass AND carbon fiber fails dismally, as well as various 
other types of metal edgings. The constant attack of water and sand and sometimes a combination of both these factors will erode the edge 
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severely. As the layer of resin and glass is stripped away the remaining glass is exposed to a 820 kph. fantastically turbulent wind. These 
are stripped away very rapidly, sometimes ripping out pieces of propeller with it. This may lead to rapid failure of the integrity of the prop leading 
to a rapid and explosive set of events.  
 I have yet to see a successful application of fiberglass and resin on a propeller that has seen 50 hours of rough terrain operating 
conditions!! 
 

METAL EDGE PROTECTION DISEASE 
 

 Any type of metal edging that was ever designed only protects the wood beneath as long as the protection is not breached. 

Unfortunately it happens and thus the wood comes under attack from various types of disease. 

 

 A metal edge that is made up of sections rather than one continuous strip is more susceptible to attack from water than other 

types of edging. As soon as the paintwork over the metal is breached water and oil will penetrate the space and eventually penetrate the 
wood underneath the edging. As soon as one of these elements penetrate the wood beneath the edging it starts to fill the dry wooden cells 

which causes them to expand tremendously. The water seeps in between the rivet shaft and the wall of the wood putting pressure on the 

hole. The hole expands, the metal will not compress, so the result is that the wood will crack around the rivet AND beneath the edging were 

one can not notice it. 

 The second disease that attacks propellers with a metal edge is dry/wet rot. Since water has penetrated the wood fibers and cells 

there are various fungi spores that will follow the same path as the water has. As soon as there is a humid environment fungi will grow as sure 

as mushrooms in dark dank humid places do. Once the fungi has established its presence it begins to consume the fiber and decompose the 
structure of the cells. All of this may happen over a time span of 3 weeks to 3 years depending on the seriousness of the breach in the 
protection. 
 

SYMPTOMS OF LEADING EDGE DISEASE 

 The symptoms of leading edge disease are easily recognizable. A black, gray or green discoloring of the wood indicates that 
something has penetrated the fiber. If there are any sections of metal that feel lax or free or any rivets that are moving it is time to have the 
propeller serviced. 
 

  WARNING!!..........WARNING!!..........WARNING!! 
 

 ANY CHANGES THAT ARE MADE TO YOUR BLADES WILL DRASTICALLY AFFECT THE PERFORMANCE OF THE 

PROPELLER UP TO A POINT WERE IT BECOMES HAZARDOUS TO DOWNRIGHT DANGEROUS TO OPERATE. PLEASE DO NOT 

ATTEMPT MAJOR REPAIR WORK EVEN IF IT LOOKS LIKE A SMALL JOB!!!!!!!!! 

 
                          ------- oOo ------ 
 

    THE TEN COMMANDMENTS OF PROP CARE 
 

1. THOU SHALT NEVER FORCE A PROP TO FIT 

 When you get your new prop don't drive it onto the engine flange. Always make sure that the holes are the right size. the bolt 

holes should fit snugly. Whatever you do don't knock it on with a hammer or pry it loose with a screwdriver. 
 

2. THOU SHALT KEEP AN ABSOLUTELY TIDY AND CLEAN PROP AND ENGINE FLANGE. 

 If the backplate and flange aren't clean and smooth your prop will be pushed out of track. Some people paint their backplates 
without giving it another thought. Don't do it. When you take the prop off for repair or replacement, some paint, even a few minor flecks, may 
stick to the flange. If left there, that's all it will take to throw the tracking off. 
 

3.   THOU SHALT MATE A FULL SIZE CRUSH PLATE TO THY PROP HUB. 

 You should have a full size crush plate, which becomes a bearing surface for the prop, and wide area washers under your bolt 
heads because it puts the load on the whole diameter of the hub. Wide area washers distribute the load better over the crush plate too. 
 

4.   THOU SHALT TORQUE THE BOLTS PROPERLY. 

 Make sure you know the torque on the bolts. Carelessness here may lead to a nasty Judgment Day: Namely, the prop might fly 

right off the engine. It's been known to happen and over-tightening is the culprit. That's because today's improved wood technology means 

that new props can withstand many more pounds torque than they used to. That may mean more pounds of torque than the bolts can 
handle. Many people don't realize that you can easily overtighten your bolts and seriously decrease their effective strength. If you us off-brand 

bolts, you can't depend on those torquing values because they are made in an uncontrolled environment. Always use AN hardware. 

 Don't attempt to tighten bolts without a torque wrench. Guessing at values with a regular ratched or monkey wrench is just 

another form of Russian roulette----and you are guaranteed to lose. Torquing properly includes cross tightening. This refers to the sequence 
of tightening down the bolts. 
 For further reference read the chapter on fitting the propeller to the hub. 
 

5.   THOU SHALT TRACK THE PROP TO MAXIMUM PERFORMANCE. 

 An out of track prop will add unwanted vibration to your ship. Refer to the previous chapter in the "tracking" section for further 
detail on tracking your propeller. 
 

6.   THOU SHALT HELP THY PROP DO BATTLE AGAINST SUN, WEATHER AND MOISTURE MIGRATION. 

 UV is one of the major sources of damage to a wood prop. Most aircraft are kept inside, but I recommend a prop cover whenever 
the plane is outside. All wood has moisture and P PROP blanks have an 8 to 10% moisture content on an average day. Regular wood, Birch or 
Beech can run as high as 12%. 
 Never stand a prop up in a corner, not even for a day!! If you do, stand it on the other tip for a day. If you do for any length 

of time the prop will go permanently out of balance. Keep it laying on a floor. Protect the prop from temperature extremes. 
 

7.   THOU SHALT KEEP THY PROP CLEAN. 

 The slicker the prop, the less likely it is to take hits. A smooth clean surface will keep the air more laminar on the prop. This in 
turn will build up an air cushion that will help protect the wood against damage from rocks and smell debris. It wont deflect a brick, but 
it can make a difference in the repairs that will have to be made when you pick up some dirt or gravel at the next dirt airstrip. 
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8.   THOU SHALT GROUND THY CRAFT RATHER THAN FLY WITH EVEN A SLIGHTLY DAMAGED PROPELLER. 
 If you do get damage take a two part glue or epoxy and seal it. It's important to visualize that any dent or disturbance in the prop will 

set up as much as a 30 degree fan or wake of turbulence behind it. 
 

9.  THOU SHALT ROUTINELY INSPECT THY PROP FOR SIGNS OF DRY ROT. 

 If your prop develops gray spots then it is the beginning of dry rot, which is moisture getting into the wood. There is a break in the 
finish somewhere. If you find it early enough to save the prop, sand it out. The prop can then be repaired to a like-new condition. 
 

10.  THOU SHALT KEEP THE FAITH WITH A DAMAGED PROP. 
 Small dings wont make much difference in balance. But for a major ding, a prop shop can often salvage a prop by laminating in a 
layer of wood, or several if necessary, to make a strong and thorough repair. 
 I have had leading and trailing edges with 75mm to 100mm missing out of them. With the new techniques and materials available 
today, I can repair them good as new. The only thing you can't repair is the tip itself. The centrifugal loads are to high. If the tip is 
dinged or bashed that's the end of it. The tip must be intact. Within 25mm from the tip some fantastic repairs can be done. 
 

     DON'T/ DO 
 

DON'T rev the engine to  max. rpm. while stationary over rough terrain UNLESS ABSOLUTELY NECESSARY OR IN A EMERGENCY. Do 

your static run-up over a concrete apron which is CLEAR of STONES. This  will lessen the chances of a stone being sucked up into the 
vortices created between the tips of the propeller and the ground. 
 

DON'T land with the engine running on a field that is covered with stones or grass UNLESS ABSOLUTELY NECESSARY OR IN A 

EMERGENCY. 

  If you HAVE to land do three or more flights along the area to be absolutely sure there are no obstacles that will be kicked up into 

the propeller by the wheels. MORE SO IF YOU DO NOT HAVE WHEEL SPATS\PANTS\MUDGUARDS. CUT the engine before touch-down if 

you HAVE to land in UNFAMILIAR or ROUGH terrain. 
 

DON'T use odd sized bolts and washers. They will GUARANTEE that the BALANCE of the prop is TOTALLY DESTROYED. 
 

DON'T OVERTIGHTEN THE PROPELLER. You will crush the hub. 
 

DON'T START, RUN, REV the engine in the hanger. You will damage something GUARANTEED!!!. REMEMBER you have 2000Kg's worth of 
propeller swinging back there!! 
 

DON'T START, RUN, REV the engine when any living human OR animal OR object is in the near vicinity of the prop. 
 

DON'T EVER ADJUST THE ENGINE WHILE IT IS RUNNING AND TURNING A PROPELLER!!! 

   !!NEVER, NEVER, NEVER, NEVER, NEVER, NEVER!!. 
 

DON'T FIDDLE WITH YOUR PROP, EVEN IF IT IS GROUND ADJUSTABLE. IT WASN'T DESIGNED TO BE SET IN HASTE, WITH LESS 

THAN PERFECT MEASURING EQUIPMENT, IN A LESS THAN PERFECT ENVIRONMENT. 
 

DON'T overspin the prop. FATIGUE WILL GET YOU! 
 

DON'T UNDERPITCH or OVERPITCH your adjustable prop. 
 

DO ..pre-flight AND after-flight inspect the propeller CLOSELY as if your life depended on it. IT DOES!!! 
 

DO...clean the propeller regularly as if your life depended on it. IT DOES!!! 
 

DO...make sure that NO OBJECT WILL DROP OFF THE AIRCRAFT OR PASSENGER as if your life depended on it. IT DOES!!! 
 

DO...use a prop cover. Remember to REMOVE AND REPLACE it before AND after each and every flight. 
 

DO...SET THE TRACKING. Periodically check the tracking (at least every ten hours). Remember COMMANDMENT number 5 
 

DO...TORQUE THE BOLTS TO THE CORRECT NEWTON METERS WITH A GOOD TORQUE WRENCH. Remember COMMANDMENT 

number 4. 13 NEWTON/m for 8mm bolts 
 

DO...fit SAFETY WIRES through the NUTS and BOLTS as if your life depended on it. IT DOES!!! 
 

DO...open the throttle GRADUALLY and gather speed GRADUALLY like a decent, fitting, considerate pilot. Remember the letter your 

propeller wrote you?? I think he's trying to tell you something! 
 

DO...SWEEP THE FIRST 20M OF YOUR RUNWAY REGULARLY. While you are standing around shooting the bull with your fellow aviators, 

waiting for the wind to die down, you should hand out some brooms and clear the runway from debris laying around. IT SURE AS HELL WILL 

SAVE EVERYBODY SOME HEARTACHE NOT TO MENTION THE SAVING ON COSTS TO REPLACE A DAMAGED PROPELLER!! 
 
  !!"COME ON GUYS!..........LET'S PUT SOME EFFORT INTO IT"!! 
 

 

 " KEEP YOUR PROP AS LONG AS POSSIBLE FOR AS LONG AS POSSIBLE " 
 

 
                              ------- oOo ------ 
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FINALLY 

 

 Periodically, you should send in your prop to have it re-balanced or re-manufactured. P PROP completely strips it down to the bare 
wood. Once down to the bare wood it is sanded, the pitches are checked and it's run through the whole finishing process exactly like a new 
prop. If there have been any updates or improvements in the design since you bought it, those are put in, too, if possible. 
 
 In closing, one last word in defence of this one major airplane element that is taken much to much for granted:- 
 
 THE PROPELLER IS ONE OF THE THREE MAJOR COMPONENTS OF ANY AIRCRAFT, SIDE BY SIDE WITH THE AIRFRAME 
AND ENGINE. PILOTS WORRY A LOT ABOUT LOAD AND STRESS FACTORS, PERFORMANCE, THINGS LIKE THAT, BUT PROPS 
AND THEIR CORRECT INSTALLATION AND MAINTENANCE ARE VITALLY IMPORTANT TO YOUR FLYING SAFETY AND 
ENJOYMENT. 
 

   REMEMBER!!      REMEMBER!!     REMEMBER!! 
 

 "THE BIGGEST CULPRIT CAUSING PROPELLER DAMAGE IS THE PILOT" 
 

DEFINITIONS AND TERMS 
 

Aerodynamics: That branch of dynamics that deals with the relative motion between air and objects in it and the reactions created by those 
interactions. 
 

Aerodynamic force: Any force generated by the relative motion of air upon a body immersed in it. 
 

Air: A mixture of the various gasses that compose the earth's atmosphere. Its main ingredients include 21% oxygen and 78% nitrogen, plus a 
mixture of inert gasses. 
 

Aircraft: The term applies to any and all vehicles of the air. It includes any man-made structure, machine , designed to be supported by the air 
either by dynamic reactions with the air or by its own buoyancy in the air. In its most general meaning, the term aircraft applies to fixed wing 
airplanes, flexible wing airplanes and hang gliders, helicopters, sailplanes, free and tethered balloons, blimps, dirigibles, ornithopters, flying 
model aircraft, kites and ground effect machines. 
 

Airflow: Motion of a stream of air. 
 

Airfoil: Any structure, such as a propeller blade or wing, around which air flows to provide a reaction useful for flight. 
 

Airspeed: The speed with which an aircraft moves relative to the air. 
 

Airworthy propeller: A propeller in condition for safe flight. 
 

Aviation: The art of flying by mechanical means, especially with airplanes. 
 

Blade: One "wing" of a propeller. 
 

Blade area: The area or "size" of both blades. The area is determined by the engine power. A certain area is needed for a certain engine to 
absorb the power available and convert it to usable thrust. 
 

Blade chord: The width of an aerodynamic surface, such as the length of a propeller from leading edge to trailing edge. 
 

Camber: The curvature of an airfoil, expressed as a percentage of its chord. 
 

Composite: Generally referring to construction. It primarily connotes a foam core fiberglass sandwich, although any structure that utilizes more 
than one type of material could be considered a composite structure. 
 

Cruise speed: The speed normally flown, which is below top speed, for cross country flight because of economic and engine life reasons. It is 
generally quoted as that speed which occurs at a power setting between 65% - 75% of maximum engine power. 
 

Drag: The total aerodynamic force tending to retard an aircraft's motion through the air. It is made up of induced drag, parasitic drag and profile 
drag components. Thrust is required to overcome drag. 
 

Drive-shaft: An extension shaft connecting the engine to the prop flange. Mostly used where the engine is situated on top of, or below the wing 
or in the mid section of the fuselage 
 

Direct drive: The propeller is driven directly by the engine. The propeller is fitted to the extension of the crankshaft by means of a flange as is 
the case in most V.W. engine powered aircraft. The propeller rotates in the same direction as the engine. 
 

Empty weight: The weight of an unoccupied and unloaded aircraft, including: hydraulic fluid, engine coolant, undrainable oil, unusable fuel and 
any attached ballast weights. 
 

Fixed-pitch propeller: A propeller with blades unadjustable in flight. 
 

Flutter: A harmonic vibration or oscillation induced by aerodynamic forces on a propeller blade. 
 

Gearbox-drive: A drive where various gears in various ratios are used to reduce the r.p.m. of the propeller to suite the requirements of the 
aircraft. The propeller rotates in the opposite direction to the engine. Mostly used on microlight aircraft but also found in the amateur-built 
section. 
 

Ground adjustable propeller: A propeller with blades adjustable on the ground. 
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Hub: The center section of a propeller. 

Induced drag: Drag due to lift. 
 

Laminar flow: Airflow in which there is no intermixing of streamlines. 
 

Maneuver speed: The highest safe speed for abrupt maneuvers or for very rough air. 
 

Minimum flying speed: The lowest airspeed at which an aircraft can maintain altitude out of ground effect. 
 

Parasite drag: Drag caused by all none lifting parts of an aircraft. 
 

Propeller pitch: The theoretical distance a propeller moves forward with each revolution. 
 

Rate of climb: The vertical speed, or speed at which an aircraft gains altitude, usually quoted in feet per minute at sea level air density 
 

Reduction drive: Belt-driven or gearbox. The idea is to slow the prop r.p.m. down so that a longer and more efficient propeller may be fitted to 
the aircraft engine 
 

Sink rate: The vertical speed at which an aircraft descends in still air. 
 

Span: The length of a propeller from tip to tip 
 

Thrust: The motive force provided by an airplane propeller in overcoming the drag. As the propeller rotates an airflow passes over the blades in 
the opposite direction in exactly the same way as an airflow passes over the wing. The blade is inclined at an angle to this airflow and so 
obtains a re-action from it. 
 

Thrust line: The imaginary line through which the thrust acts. 
 

Torque: Torque is the resistance of a propeller to rotation. It has a considerable effect on the aircraft in various conditions of flight, because the 
resistance of the propeller to rotation tends to turn the aircraft the opposite way 
 

Turbulence: Rough air caused by streamlines mixing together. 
 

Variable-pitch propeller: A propeller whose angle can be adjusted in flight. 
 

Vortices: A twisting air motion occurring primarily at proptips. They are caused by the pressure difference that exist between the upper and 
lower surfaces of a prop. The air spills out from under the wing and curls over to the lower pressure surface. The strength of such vortices 
depends on a propeller's tip shape and aspect ratio. If stationary, a prop tip vortices may be able to "suck" in a golf ball sized object 200mm 
high 
 

Windmilling: A propeller turning from a reaction with the relative wind and not by ithe engine. 
 

Wash: The airflow field behind a propeller, created by the propeller as it passes through the atmosphere 
 
 

ABOUT THE AUTHOR 
 
 Pieter de Necker graduated from Goudstad Teachers Training College in 1976. He taught mathematics, science and carpentry for 7 
years. Propeller making started as a hobby and in 1983 he bought a second hand Fledge, powered by a single cylinder 22hp Sachs engine 
 
 Up to date he has designed and manufactured 4000 propellers for the microlight industry, amateur-built aircraft, motorized gliders, 
vintage aircraft, CSIR aeronautical division, INTEGRATED SYSTEMS AND TECHNOLOGIES company, ADVANCED SYSTEMS AND 
TECHNOLOGIES company, AGRICURA CROPSPRAYING SERVICES, ORSMOND AERIAL SERVICES and KENTRON military division. 
 
In 2016 PPROP (Pieter de Necker) was awarded the PGS Trophy by the Aero Club of South Africa for Excellence  in Manufacturing and Design 
in the Recreational Aviation Industry of South Africa. 
 
PPROP has also received a SILVER STATUS AWARD as a Supplier to BAE SYSTEMS in 2012  
 
  
 
     -------oOo------- 
 
   CHAMPIONS THAT FLY P " CHAMPION " PROPS 
 
YEAR     AIRCRAFT                AWARD                       PILOT 
 
1989   KR2    MARGATE EAA winner    Tony van den Heuvel 
 
1990   KR2    MARGATE EAA multiple award winner  Martin Clarke 
 

1991   KR2    MARGATE EAA GRAND CHAMPION         Dave King 
 

1992   TIPSY NIPPER MARGATE EAA GRAND CHAMPION   Glen Ray 
                    1st BEST VW POWERED 
                    2nd BEST TUBE AND FABRIC 
 

                       *** HONORARY AWARDS *** 
 

1992     TRIKE    MICROLIGHT WORLD CHAMPION      Mike Blyth 
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1994     TRIKE    MICROLIGHT WORLD CHAMPION      Mike Blyth 
 
 Overall winner of the microlight championships 1992 in Spain with more than one thousand points ahead of his nearest rival, chose a 
standard two bladed saligna P.PROP to propel him to victory. 
 

1996     TRIKE    S.A. NATIONAL CHAMPION     MOOREES DU TOIT 
 

1988     TRIKE     WORLD ALTITUDE RECORD 
 

Mike Blyth was propelled to achieve a record altitude of 25013 feet ASL with a P.PROP being the force behind the engine. (Unfortunately the 
record was not recognized by the authorities at the time.) 
 

1996     TRIKE    S.A. NATIONAL CHAMPION / SPRINGBOK    MOOREES DU TOIT 

 1ST SINGLE SEATER CLASS/ 1ST OVERALL 

 ENGINE: ROTAX 503 - 52HP - 2STROKE + 2.58 G/BOX + 63" BY 34" PITCH PROP 

 

1998      TRIKE    S.A. NATIONAL CHAMPION / SPRINGBOK   BILL ANDERSON 

 1ST TWO SEATER CLASS / 1ST OVERALL  

 ENGINE: HKS700 - 60HP - 4STROKE + 3.47 G/BOX + 76" BY 51" PITCH PROP 

 

1998      TRIKE   S.A. NATIONAL CHAMPION / SPRINGBOK.  NOEL MC'COURRAGH 

 1ST SINGLE SEATER CLASS/ 2ND OVERALL 

 ENGINE: ROTAX 582 - 64HP W/COOLED - 2STROKE + 3.47 G/BOX + 72" BY 50" PITCH PROP 

 

1998      TRIKE   S.A. NATIONAL CHAMPION / SPRINGBOK.  MOOREES DU TOIT 

 2ND TWO SEATER CLASS / 5TH OVERALL 

 ENGINE: ROTAX 462 - 52HP W/COOLED - 2STROKE + 2.58 G/BOX + 63" BY 34" PITCH PROP 

 

1998      TRIKE   S.A. NATIONAL CHAMPION / SPRINGBOK.  BRIAN YOUNG 

 2ND SINGLE SEATER CLASS / 3RD OVERALL  

 ENGINE: ROTAX 503 - 52HP - 2STROKE + 2.58 G/BOX + 63" BY 35 " PITCH PROP 

 

1998      TRIKE   S.A. NATIONAL CHAMPION / SPRINGBOK.  DANIE MEYER 

 7TH TWO SEATER CLASS 

 ENGINE: ROTAX 912 - 80HP - 4STROKE + 2.273 G/BOX + 65" BY 45" PITCH PROP 

 

1998 AND 1999      JABIRU  2NDPLACE STATE PRESIDENTS RACE 

 

Jabiru won the statepresidents race and came in 1st and 3rd with P.PROP in July 2000 

 
 

WHAT DO THE CHAMPIONS SAY ABOUT P "CHAMPION" PROPS? 
 

ALLAN PILLS INSTRUCTOR KLIPRIVER “ THE BEST PERFORMANCE YET” 

 

 

BILL ANDERSON INSTRUCTOR PANORAMA /CURRENT S.A. CHAMPION:-     " P. PROP IS SUPERB!!" 

 

 

DAVE KING SAA 747 AIRBUS SENIOR PILOT:-    " I've experienced NO PROBLEMS...P.Prop is going FINE!" 

 

 

GLEN RAY INSTRUCTOR VRYHEID:-     " P.PROP "CHAMPION" props are SMOOTH, POWERFUL and PERFORMS AS CLAIMED". 

 

 

BRIAN YOUNG  INSTRUCTOR  BARBERTON    “THERE’S NO COMPARISON IN PERFORMANCE TO ANYTHING ELSE” 

 

 

LOUIS VAN WYK  INSTRUCTOR  FISANTEKRAAL, CAPE “ P.PROP SERVICE IS UNBEATABLE AND THE PROPS PERFORM BETTER 

THAN ANYTHING ELSE I KNOW OF” 

 

BOET LOBSER – BUILDER OF OVER 50 BUSHBABIES – ONLY FITS A P PROP 

 

DE NEL AEROSPACE SYSTEMS USES P PROP ON THEIR LATEST RPV AIRCRAFT. 
 
                             ------- oOo ------ 
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