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Axle Stands

I used a slitting saw in the vertical mill to split a 3-inch length of 11/2-inch OD 4130 tubing into two saddles. Note how I used finger ... Please tell them you saw their ad in KITPLANESÂ® Magazine. .... INTRODUCING THE LEGAL EAGLE XL. 
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HOME SHOP MACHINIST Having been formally trained as a grease monkey, I know the precarious nature of depending on a floor jack for both lifting and holding. You work under an automobile only after it is properly supported by jack stands. The same holds true for airplanes. While the owner’s manuals for certificated aircraft will show the proper locations for lifting and supporting, with many experimental airplanes, not so much. Yet it's more than occasionally we need to jack up the gear and remove the wheels, be it for brake inspections, bearing repacks, or tire changes. For about $25 at Harbor Freight, you can buy a set of automobile jack stands. Don’t! Jack stands for cars are too tall and the hockey-puck pads are completely useless for supporting aircraft legs or axles. Aviation supply houses like Wicks and Aircraft Spruce have many different stands for airplanes, including axle stands similar to our project. While these are very nice, in addition to being expensive ($120+ for a pair), they’re also too tall, in my opinion, for most small, Light Sport airplanes. The design of the commercially made “landing gear” axle stands (Bogert, if you’re interested) feature an H-frame base, a vertical post, and an adjustable telescoping segment with a tubular axle receiver. The tubular receiver allows you to hang the stand on the axle before lowering the jack. Very cooI. One could easily replicate the Bogert stand, but as often happens when working up ideas for gadgets or doo-dads for around the shop (especially the non-flying type), I end up designing based on material
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Axle Stands



The author’s Jabiru sat safe and sound for several days on these shop-built axle stands while awaiting new brake pads. The black pad between the stand and the axle is a piece of bicycle inner tube glued on with contact cement.



The pyramid design is best suited for thin-wall steel tubing. The U-saddle idea was driven by the short length of suitable tubing on hand.



Bob Hadley is the R&D manager for a California-based consumer products company. He holds a Sport Pilot license and a Light Sport Repairman-Airplane (LSRM-A) certificate.



www.kitplanes.com & www.facebook.com/kitplanes



The center receiver was made from 11/4-inch, 0.120-wall, mild steel, square tubing. This size allowed for a perfect (for a jack stand) sliding fit with the 1-inch tube used for the adjustable telescoping saddle. All mild steel tubing is made with a noticeable weld seam on the inside. This seam might or might not interfere with the fit of the telescoping tube, but it’s a good idea regardless to file down the high spots so the jagged edges won't (later on) scratch the paint.



I used a slitting saw in the vertical mill to split a 3-inch length of 11/2-inch OD 4130 tubing into two saddles. Note how I used finger pressure to prevent chatter during the second cut. I could have used a hacksaw or a band saw, but a thin-kerf slitting saw is the cleanest way to cut a short length of tubing into two nearly perfect semicircles.



at hand, which at that moment was mostly thin-wall (0.065 inch/16 gauge) mild steel tubing. This project is basic cutting and drilling, then welding. No special fixtures are needed, but it will require a oneinch spacer of some sort (I used a section of scrap one-inch square tube) and a machinist square to line up the center receptacle in place for tack welding. A square and a parallel are needed to T-up the saddle and telescoping tube. The diameter of axles on the airplane you intend to support is a key design consideration. The axles on my Jabiru are 1¼-inch diameter. I wanted the saddle to cradle the axle as snugly as possible. I had a section of 0.065-wall 1½-inch OD 4130 tubing lying around, and after some figuring concluded that if I added a thin sheet of rubber (from a bicycle Photos: Bob Hadley



(Left) A 11/2-inch bi-metal hole saw was used to fit the saddle to the telescoping tube. Care was taken to make the cut exactly on center so the saddle would support the weight of the airplane evenly over the jack stand. (Right) Several 17/64-inch holes were drilled in the telescoping tube to accommodate a ¼-inch quick-release pin. These holes, as well as the hole in the top of the receiver, have to be on dead center. 
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(Left) You don’t need a precision tool to set the angles for a project like this, but it is important they all be the same. I used an inexpensive magnetic angle finder and milled two legs at a time. (Center) Take small bites and nibble your way down to the full miter. Getting too aggressive on thin-wall tubing can cause the cutter to catch and ruin the part. (Right) To miter the base ends, I repositioned them in the vise, keeping the angle the same, but with as little overhang as possible.



inner tube) to cushion the axle from the steel saddle, the fit would be close to perfect. The saddle doesn't have to be an exact fit, but when building a stand (or set of stands) for a particular airplane, it’s a nice touch.



Even though an airplane can’t roll while sitting on a set of axle stands, it could still topple if someone bumped the tail or, while working outdoors, a gust of wind were to hit. It’s a good idea to chock the third wheel and, if necessary,



use tie-downs. One might also consider putting traffic cones (or trash bins) by the nose and tail to ward away anyone from inadvertently trying to move the plane. In the meantime, get out in the shop and make some chips! J



A machinist square, a parallel, and a simple spacer were all that was needed to tack and weld this project. Many thanks to Billy Griggs for the high-quality TIG welds!



The 3/8-inch diameter cross braces proved to be a challenge to get the length and angles right. The ultimate solution was to use a vise and miter gauge, and cut them on the band saw. 66 
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The welded stands before sandblasting, painting, and adhering the rubber pads. www.kitplanes.com & www.facebook.com/kitplanes



BACK ISSUES O NEW eBOOK O eBook download is exactly the same magazine as on the newsstand. The difference is:



you get it now! & no shipping costs for e-books! (a big savings for our international customers)



eBooks download as a single, full size, full color .pdf document which you can view on your desktop, laptop or tablet computer. PDF eMagazine issues are fully searchable and are compatible with all Adobe Acrobat functions such as highlighting, page notes and spoken word audio.



O Individual monthly issues are $6.95 O A compiled Aircraft Buyer’s Guide is $12.95



Visit:



www.kitplanesbooks.com



to order
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Please tell them you saw their ad in KITPLANES® Magazine.
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Advertiser page # telephone







Advertiser page # telephone







Aircraft Spruce & Specialty CV4 877-4SPRUCE











Avemco Insurance Company CV3 888-241-7890











Avemco Insurance Company 57 800-752-4208







Better Half VW 71 281-383-0113







Better Aircraft Fabric 21 907-229-6792







Carlson Aircraft 71 330-426-3934







California Power Systems 27 800-AIRWOLF







Crow Enterprises 71 714-879-5970







Dynon Avionics 53 425-402-0433







Custom Welding Products 69 702-306-3590







Garmin International 5 See Advertisement 



Flight Data Systems 68 831-325-3131







Flight Grip 70 800-204-7625







Grand Rapids Technologies 21 616-245-7700







Grand Rapids Technologies 63 See Advertisement Hartzell Engine Technologies 17 See Advertisement 







Bearhawk Aircraft 71 877-528-4776 Bede Corp. 69 See Advertisement



Glen-L 69 888-700-5007 Grove Aircraft 68 619-562-1268







Kitplanes® Bookstore 52 970-726-5111







Homebuilt Help 70 See Advertisement







Progressive Aerodyne 21 352-253-0108







INFINITY Aerospace 68 See Advertisement



❏ February 2019 2019 Engine Buyer’s Guide, AirVenture’s One Week Wonder, Sawtooth Climb Performance







❏ January 2019 Propeller Buyer’s Guide, Three Bearhawks, Modified Pitts S-1C, Auxiliary Fuel Tank







❏ December 2018 2019 Homebuilt Aircraft Directory, Click Bond, Buying a Used Homebuilt, Breaking in an Engine 







❏ November 2018 Bel-Aire 4000, Titans of Tungsten, Wooden Tailwheel Lift, ADS-B Update, UMA Instruments 







❏ October 2018 Davis DA-2, Time-to-Climb Record, Optimizing Induction Air, GRT’s Inexpensive HUD Option 







Sensenich Propeller 63 See Advertisement Sonex Aircraft, LLC 59 920-231-8297



❏ September 2018 Backcountry Cub, Front Seat in a Pietenpol, Rutan Aircraft Flying Experience, Cautionary Tail 



Kuntzleman Electronics Inc. 68 610-326-9068



Northwest Aviation Services 68 208-435-4002



Van’s Aircraft 3 See Advertisement 



MT Propeller 70 See Advertisement



Wicks Aircraft Supply 59 618-654-7447







Osprey Aircraft 70 See Advertisement



Zenith Aircraft Company CV2 573-581-9000







Out of the Basement 71 See Advertisement



Builders’ Marketplace



Recreational Power Engineering 69 800-583-3306



❏ August 2018 Bede BD-4, Going Retractable, GlaStar Project, Homebuilt Accidents, Paul Poberezny’s House







Aeromarine–LSA 70 262-408-0124







Simplex Aero 69 801-830-0612



❏ July 2018 CubCrafters EX-3/FX-3, Meeting the ADS-B Requirements, Emergency Locator Transmitters



AeroMomentum Aircraft Engines 71 772-240-2266







Softie Parachutes 70 360-435-7220



❏ June 2018 Belite Chipper, BRS Installation in an RV-9, Homebuilt Accidents, Jet Eze, Part 2







Aerotrek Aircraft 71 812-384-4972











Airflow Performance 68 864-576-4512







❏ May 2018 Jet Eze, Starduster Cross-Country, Continental Diesel RV-10, The Real McKee



Tormach LLC 69 See Advertisement WhirlWind Propellers 69 619-562-3725















KITPLANES March 2019 



67 



BUILDERS’ MARKETPLACE LANDING GEAR Your Complete Source for Wheels, Brakes & Landing Gear



Aircraft Multi-point Fuel Injection • • • • • • • • • • •



Factory Direct



Grove



www.groveaircraft.com 1800 Joe Crosson Dr. El Cajon, CA 92020 Aircraft Landing Gear Systems Inc. 619.562.1268



406 & 121.5 ELT Tester



• Affordable and effective • Does a comprehensive test • Simple to use • Tests all COSPAS SARSAT • Provides Pass/Fail indication Beacons • Displays hex identiﬁcation • Uses readily-available AA batteries • Identiﬁes beacon type



Operates all engines from 65 to 800 HP Applications for V6/V8 engines Manual Mixture Control Bolt on Kits for Lycoming Engines No Carburetor heat required Instant throttle response All Mechanical, No Electronics Increases mid-range HP Approved for Aerobatic use Compatible with all Fuels Precise Fuel Metering under all conditions



111 Airflow Drive Spartanburg, SC 29306 (864) 576-4512 (864) 576-0201 (Fax) www.airflowperformance.com Email: [email protected]



Working with a Tight Budget?



$648.00



Plus Shipping & Handling



(208) 435-4002 P.O. Box 2466 Oroﬁno, Idaho 83544



www.beacon-tester.com



Builders’ Marketplace reaches tens of thousands of homebuilders and pilots who are eager to buy new products and services. Call 612-743-8512 or email: [email protected]
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GROUND ADJUSTABLE COMPOSITE PROPELLERS • ROTAX • JABIRU



• CONTINENTAL • LYCOMING



619-562-3725



www.whirlwindpropellers.com



Can’t Get Enough



HIRTH AIRCRAFT ENGINES



15 thru 110 hp. 1000 hour rated TBO. One year warranty. Sales, service, and parts. Highest power to weight ratio in the industry. BlueMax 2-cycle aviation oil. Contact:



?



RECREATIONAL POWER ENGINEERING 5479 East County Rd. 38, Tiffin, Ohio 44883 Tel: 800-583-3306 • Fax: 419-585-6004. Visit us on the web at www.recpower.com



Build Your Dream Boat



Get the latest.



Follow us on Twitter at #Kitplanes.



Proven plans & full size patterns to build your own boat. Send $9.95 for Catalog of 300 designs for sail, power & row 6' to 55', free dinghy plans & 9.95 coupon off your first order. Glen-L Marine Designs 232 Avenida Fabricante #105/KB, San Clemente, CA 92673 888-700-5007 • Glen-L.com/KB



®



Poor Cabin Heat??? Efficient Affordable Solution (702) 306-3590



Find TURBO HEAT Distributors at



www.customweldingproducts.com



Have You Seen Us Lately?



The KITPLANES® website is now better than ever!



The must-read for the



GA Community! Log-in for



FREE News Alerts www.avweb.com/kit



KITPLANES.COM is YOUR guide to the most comprehensive homebuilt information available, and access to our archives and aircraft database are FREE to registered subscribers! Highlights: • Revamped and expanded Aircraft Buyer’s Guide for quicker, better search results • All New Classified Ads section for deals on aircraft and accessories • Unlimited access to back issues as an easyto-use, tablet-friendly downloadable PDF It’s easy to register. Just visit WWW.KITPLANES.COM and click on GET WEB ACCESS. “Like” us on Facebook, follow us on Twitter and get an RSS feed from our Newsline
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BUILDERS’ MARKETPLACE CUSTOMIZE OUR GRIP FOR YOUR AIRCRAFT



Easy Installation Comfortable Rocker (shown) or push button trigger style Thumb Switches: Push Button, Toggle and/or 4-Way Trim Fit to 5/8" thru 1-1/8" sticks Next day shipping for virtually any configuration you desire.



812 Jacquelyn St. • Milton-Freewater, Oregon 97862 800-204-7625 • 541-938-0533 • Fax: 541-938-7242



“OSPREY 2” AMPHIBIAN



2-Place, all wood, 12 sec. water take-off, full builder support, Oshkosh award winner. Info Pak $14 ($17 overseas), Plans $250 ($290 overseas).



OSPREY AIRCRAFT



3741 El Ricon Way, Sacramento, CA 95864 Email: [email protected] 70 
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Buy a Plane or Sell a Plane with a FREE ad online. SPARS, STREAMLINE STRUTS, RIBS 6061T6 - EXTRUDED - CERTIFIED ANALYSIS SPARS - 6 sections - 3” to 6 5/8” STRUTS - Large, Small, Heavy Duty, Jury RIBS - Stc’d, Experimental, Custom Write/Call for free info:



CARLSON AIRCRAFT INC.



330-426-3934 • [email protected] www.carlsonaircraft.com



Share Your Enthusiasm for



Out of the Basement A collection of more than 200 of your favorite cartoons by Robrucha, most from the back pages of KITPLANES® Magazine.



Price: Book $19.95 E-book $16.95



Follow us on Facebook at www.facebook.com/kitplanes INTRODUCING THE LEGAL EAGLE XL



Books are available from: www.Kitplanesbooks.com



A NEW ultralight with a larger cockpit area. Empty 246 lbs., wing area 120 sq. ft. Gross wt. of 575 lbs. STOL. Powered by Better Half VW aero engine. Wood wings, steel fuselage, and aluminum tank construction. Airplane plans $80. Engine plans $20. 4 helpful DVDs, $25 each. Contact L.E. Milholland for plans, DVDs and wing and fuselage parts. Work: 281-375-5453, Cell: 281-785-3777. Contact John Bolding for materials package and welded fuselages. 281-383-0113.



Any individual may post a flying homebuilt or partial project complete with photos at no cost for quick global response. www.kitplanes.com/classifieds
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Licensing a partially completed project. Does major repair work count as building? By Mel Asberry



Question: I am contemplating the purchase of a substantially completed (about 95%) E/A-B that is LSA eligible from a local non-pilot amateur builder. The aircraft needs a few final touches and then is ready for its FAA inspection and sign-off prior to its first test flight. I propose purchasing the uncompleted aircraft and completing the remaining final touches myself prior to the FAA inspection. I am an experienced multiple builder and currently fly an RV-12 ELSA that I built. Would there be any unusual paperwork issues with this approach? All work to date on the aircraft has been accomplished by the original builder for educational and recreational purposes. Also, since I will have personally built only the last 5% or so of this project, can I qualify as the builder of record and get the associated repairman’s certificate for this aircraft? Answer: Licensing this aircraft as Experimental/Amateur-Built shouldn’t be a problem. All you need to do is show 72 
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that the aircraft is 51% amateur built, and it appears you have that covered. You will list yourself as one of the builders on Form 8130-12, the eligibility statement, when you apply for certification. All builders must be listed, and there is no requirement to specify a percentage for anyone. You will then be qualified for the repairman certificate for this aircraft. The requirement for the repairman certificate is that you are a primary builder of the aircraft, and you can show that you can competently perform the condition inspection in accordance with FAR Part 43, Appendix D. This is all assuming that the aircraft has not already been registered. If it has been registered, then the original builder listed on the registration cannot be changed. However, you can still be listed on the 8130-12 and qualify for the repairman certificate. Question: A few years back, I purchased a damaged RANS S-10. Inasmuch as there was a clear chain of ownership, I registered the aircraft in my name. Now I am wondering if there is a way to register it



as an experimental with me as the builder and repairman. In the intervening years, I have slowly rebuilt it. I have done everything an original builder would have had to do and much more. I repaired the fuselage, designed and fabricated the engine mount to install an 80-hp Jabiru instead of the recommended Rotax 582 or 912, and designed and fabbed the cowl. I also rebuilt both wings, including new spars, and kept a builder’s log with plenty of photos. Is there a path that allows me to claim that I assembled a kit and get a new airworthiness certificate? Answer: Thanks for your question. It is one I get fairly often. Once an Experimental/Amateur-Built aircraft is certificated, the builder can never change. I know and appreciate your goal. Unfortunately, all the work you have accomplished is considered a “repair” and not a “build.” J Please send your questions for DAR Asberry to [email protected] with “Ask the DAR” in the subject line. www.kitplanes.com & www.facebook.com/kitplanes
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Easy One-Night Stands 
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Axle Template - Grove Aircraft 

This pattern matches axle part numbers 5030 and 5031. This pattern matches axle part numbers 5010, 5011, 5012,. 5013, 5014, 5014-1, 5015,. 5018, 5026 and ...
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Front Axle Hub: Removal 

(c) Using a dial indicator, check the backlash near the center of the axle hub. Maximum: 0.05 mm (0.0020 in.) If the backlash exceeds the maximum, replace the ...
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Right-hand Front Axle Driveshaft 

Vehicle with 1,8 Endura-DE (TC) engine only. Note: The intermediate shaft extension was omitted after 1/97. Âµ. 4. Remove the right-hand intermediate driveshaft ...
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Suspension And Axle: Front Shock Absorber ... - caphector.com 

Do not damage the suspension support stud bolts. (e) Remove the suspension support, dust seal, spring upper seat, upper insulator, spring bumper and coil ...
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parts catalogue of fs406(a90) fender rear axle .fr 
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Salisbury Axle Service Manual (3500GT, Mistral, Ghibli ... - The Car Nut 

SERVICE MANUAL for ... (4) Line up the crosspin hole in the shaft with the hole in the differential case, and ..... the axle casing will be damaged beyond repair.
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Wind-firmness in Pinus pinaster AÃ¯t. stands in Southwest ... - CiteSeerX 
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