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craft & technique



Practical Plumbing Fabricating aircraft hoses in 10 easy steps Ronald Sterkenburg



A



ircraft may be inanimate creations of wood, steel, cloth, aluminum, and composite materials, but when fuel, oil, hydraulic fluid, and pneumatic pressure circulates throughout their frames they come alive. Builders and restorers can create this circulatory system with commercially manufactured hose



assemblies, or you can save some money and create exactly what you need by fabricating a single wire braid, fabric-covered hose from bulk hose material and reusable hardware. When building hoses, always match their diameter with the system’s pressure requirements, and Table 1, from Mil-H-8794, is a



Basic materials are the hose and the end fitting, which is composed of the nut, nipple, and socket. Below them is the combination mandrel/installation tool. 98



JUNE 2004



good reference to matching the hose to the system. To fabricate a hose you’ll need the appropriate Mil-H-8794 hose and the MS24587 37-degree flare reusable hardware. Aeroquip (part number 491-4) and Stratoflex (part number 300-4) are the main suppliers for the nipple, socket, and nut. You don’t need many



Besides the mandrel/installation tool, you’ll need side cutters, combination wrenches, and a feeler gauge.



2. 1.



When building hoses, always match their diameter with the system’s pressure requirements.



Tough backup now comes in two versions.



tools, just a combination mandrel/installation tool, combination wrenches, side cutters, and a feeler gauge. With the necessary materials and tools you can fabricate the hose in 10 easy steps. 1—Cut the necessary length of hose material squarely with a cutoff saw or fine-tooth hacksaw. To compensate for contraction that occurs when the hose is under pressure, cut it 5 percent to 8 percent longer than the required length. Achieving a square cut is easier if you stretch the hose a little before cutting. To keep the ends from fraying, wrap the hose tightly with masking tape and cut in the center of the tape. 2—Remove fraying parts with the side cutters. 3—Blow the hose clean with dry air and inspect the inside of the hose. Make sure it doesn’t hold any debris that will clog the system. Blow out all hoses and inspect them again before installing them on the aircraft. 4—Insert the socket in a vise EAA Sport Aviation
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VXA-210



PICKUP YOUR CLEARANCE • 1-TOUCH EMERGENCY FREQUENCY • WATER RESISTANT • LONG RANGE



Experienced pilots know that the Vertex Standard VXA-210 airband transceiver is a “must have” item for their flight bag. The VXA-210 is a full featured Nav-Comm handheld with proven performance and reliability. It's tough enough to meet military standards for shock, vibration and water intrusion, but stylish enough to be awarded “Hardware of the Year” by RST engineering. The VXA-210 is now available in two versions to meet every need. The “Full” version is packaged with a rechargeable battery and charger while the “Lite” version is powered by 6 AA alkaline cells (not included) and comes with a 12 volt DC power adapter. All Vertex Standard airband transceivers come with a headset adapter, antenna, and belt clip and are backed by an industry best 3 Year parts and labor warranty. Next time tough conditions hit, be ready.



VXA-210 "FULL" VERSION: » rechargeable battery » battery charger » antenna » belt clip » headset adapter VXA-210 "LITE" VERSION: » alkaline battery case (holds 6 AA alkaline cells) » 12 volt power adapter » belt clip » antenna » headset adapter



YA E S U I S N O W



CALL US FOR BACKUP 877. 255.7687 ALL POINTS DISTRIBUTING, INC. 12128 N. DIVISION ST. #160 SPOKANE,WA 99218 WWW.ALLPOINTSDIST.COM



craft & technique that has protector plates or is taped to prevent damage to the aluminum. Don’t over tighten the vise, because it will damage the aluminum socket. 5—With a twisting, pushing



motion screw the hose counterclockwise into the socket until it bottoms on the socket shoulder. Back the hose out a quarter turn, and then wrap a piece of masking tape around the hose right where



In Loving Memory of Frank & Ethel Founders of Airparts, Inc.



AIRCRAFT ALUMINUM



3.



2024 T 3 ALCLAD 48” WIDE ALL PRICES PER RUNNING FOOT



.016 — $8.25 .020 — $9.85 .025 — $11.25 .032 — $12.80 .040 — $17.20



.050 — $21.95 .063 — $26.95 .080 — $33.95 .090 — $36.50 .125 — $56.50



ALSO ALLOYS OF VARIOUS TYPES: 3003 H 14 . . . 5052 H 32 . . . 6061 T 6 . . . 2024-0 CALL FOR PRICES ON . . . 4130 Steel Tubing & Plate, Reamers, Rotary Files, Drill Bits, Hydraulic Hose, Rod Ends, Tie Downs, Nuts, Bolts, Rivets, Extruded Aluminum, Quick Release Pins, Counter Sinks, Safety Wire, Sheet Metal, Wire Strippers, Aluminum Tubing and Bar Stock. MANY MANY MORE ITEMS . . . JUST CALL ! ! ! Free Catalog Available



AIRPARTS, INC. 2400 MERRIAM LANE KANSAS CITY, KS 66106 913/831-1780 FAX 913/831-6797



1-800/800-3229 www.airpartskc.com



Reality Check... The Best Kit Aircraft Performance For Dollar!



EAA AIR ACADEMY 2004 YOUNG EAGLES CAMP I



(Ages 10 & 11)



June 12-16 YOUNG EAGLES CAMP II



(Ages 12 & 13)



June 19-23 & June 25-29
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BASIC AIR ACADEMY



The Sport Pilot’s Reality Check



(Ages 14 & 15)



July 5-11 & July 12-18 ADVANCED AIR ACADEMY



xenos



The Sport Motor Glider



(Ages 16-18)



July 20-29 & July 31-August 9 Both Advanced Academy sessions include three days at EAA AirVenture 2004.
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Defining Sport Aircraft



AeroVee Affordable Power



Spirit of the“Sport Pilot”



EAA FANTASY FLIGHT CAMPS FOR ADULTS THE SPIRIT OF ST LOUIS October 1-3, 2004 THE FORD TRI-MOTOR October 15-17, 2004



Info Pack and Video: $10



www.sonex-ltd.com PO Box 2521, Oshkosh, WI 54903-2521



1-920-231-8297 fax:1-920-426-8333



THE B-17



For more information and registration materials visit our web pages at www.eaa.org/education/airacademy.html and www.airventuremuseum.org/flightops/fantasycamp/ e-mail: [email protected] fax: (920) 426-6865 phone: 888/EAA-EAA9 (322-3229) or 920/426-6820 Please provide e-mail, phone number and mailing address in your first contact.



October 29-31, 2004 ®



4.



5.



Table 1 Mil Part No.



Tube Size OD



Hose Size ID



Hose Size OD



Recommended Operating Pressure



Minimum Burst Pressure



Maximum Proof Pressure



Minimum Bend Radius



Mil-H-8794-3-L



3/16



1/8



.45



3,000 psi



12,000 psi



6,000 psi



3.00



Mil-H-8794-4-L



1/4



3/16



.52



3,000 psi



12,000 psi



6,000 psi



3.00



Mil-H-8794-5-L



5/16



1/4



.58



3,000 psi



10,000 psi



5,000 psi



3.38



Mil-H-8794-6-L



3/8



5/16



.67



2,000 psi



9,000 psi



4,500 psi



4.00
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craft & technique it extends from the socket. This will let you know if the hose backs out of the socket (which is not supposed to happen) when you install the nipple and nut. 6—Lubricate the mandrel and socket with a fluid or light grease compatible with the system the hose will serve, insert it into the hose, and move it around to prepare the hose for the nipple. 7—Screw the nut and nipple on the mandrel and use wrenches to



With the necessary materials and tools you can fabricate the hose in 10 easy steps. tighten. 8—Lubricate the nipple/nut



EAA’S MEMBER SPECIAL ! ow N ed tart S t Ge



Build Your Own Airplane Series Combo Corrosion Video/Welding Video/ How To Get Started Video/EAA Aircraft Welding Manual Combo F30539 Member Price . . . .$39.99 Building Your Own Airplane: How to Get Started: This video gives you insight into the world of home-building.(45 min) F10429 Member Price . . . .$14.99 Non-Member Price . . . . . . . .$19.99 Building Your Own Airplane: Corrosion: Hosted by Geo Hindall, a leading expert in aircraft corrosion control and repair.(40 min) F38113 Member Price . . . .$14.99 Non-Member Price . . . . . . . .$19.99



Non-Member Price. . . . $49.99 Building Your Own Airplane: Welding: Learn aircraft welding techniques. (50 min) F36687 Member Price . . . .$14.99 Non-Member Price . . . . . . . .$19.99 Aircraft Welding: Compiled and prepared by Wes Schmid and Paul Poberezny.(116 pgs) F37864 Member Price . . . .$8.99 Non-Member Price . . . . . . . .$11.95 Welding book and video combo F36688 Member Price . . . .$19.99 Non-Member Price . . . . . . . .$23.99



Order Online: www.eaa.org or Telephone Orders: 800 - 843 - 3612 From US and Canada (All Others Call 920-426-5912)



EAA Mail Orders



P.O. Box 3086



Oshkosh, WI 54903-3086



Please present EAA number and product code when ordering. Prices effective June 1, 2004 – June 30, 2004. Limited Supplies available. Major credit cards accepted. WI residents add 5% sales tax. Shipping and handling NOT included.



®



assembly and 6. screw into the socket using a wrench (turn clockwise). 9—Screw the nipple into the socket and verify the proper gap between the nipple hex and socket— 0.005 inches to 0.031 inches—with the feeler gauge. Remove the mandrel from the hose assembly and make sure the nut spins freely. Check the inside of the hose for obstructions and debris and blow 7. it out with dry air. 10—Proof-test the completed hose assembly. FAA Advisory Circular 4313-1B, “Acceptable M e t h o d s , Techniques, and Practices,” recommends that new hoses be tested to 1.5 times the system pressure. A new hose can be operationally checked after it is installed in the aircraft using system pressure. 8. Table 1 gives each hose’s pressure ranges. If a hose is fabricated for a lowpressure application in a non-critical application, an operational check should be adequate. The hose should be checked to maximum proof pressure if the hose is used in a highpressure application in a flight-critical area. 102
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Craft & Technique: Bleedin' Easy 

Get air out of the brake lines the easy way, which is also the right way. KEN SCOTT. The seals in aircraft systems are not compatible with silicone auto fluids and.
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Craft & Technique: Magnetic Spark 

electricity, and you can deter- mine the direction ... the rotating magnet so it sends the power to the right spark plug at the ... with 40' electric bi-fold door with 54' ...
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Craft & Technique: Annealing Aluminum 

metals into new shapes increases their strength, hardness ... heavy work, and with all the changes in their shape ... a source of stress-corrosion cracking later, so ...
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Craft & Technique: Hammerform Variations 

SHAPING METAL WITH A FORM block, or hammerform ... because you shape the metal over the outside .... bonding permanently to our master. We used two ...
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Craft & Technique: Troubleshooting Injectors 

The mechanics there said it was working normally. ... To prevent surprises, first understand how the system ... cylinder, and what it doesn't use will go to the other ...
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Craft & technique: Power brokers 

First it energizes the electric starter to fire up the engine, and ... While production-aircraft own- ... the acid and builds up excess elec- trons on the ... trical systems, use motorcycle or wheelchair .... little kick-start, your owner's manual wi
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Craft & technique: Periodic Inspections 

Inspection for the checklist EAA. Aviation Information ... treatment. A solvent sprayer using compressed air and mineral spirits or Varsol works ... buying the better unit with the metal regulator. .... maintenance and reasonable operating costs .
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Craft & Technique: Annealing Aluminum 

to cool it quickly because aluminum doesn't show its heat by changing color. Years ago, I'd heat a large panel in a busy open shop and leave it to cool slowly in ...
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Craft & technique: Transponder Time 

to Aircraft Building â€¢ Sheet Metal Basics. â€¢ Composite Construction â€¢ Fabric Covering ... Electrical Systems and Avionics ... encoder and your transponder work.
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Craft & Technique: Plastic Patches 

welding metal. If it's at all reassuring to those of you who don't weld metal because .... surface-bonding strength; is ready to sand in about 15 minutes; and has a ...
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Craft & Technique: The Wheel 

and auto panels in the 20th century, ... teacher, an Irishman named Harry .... Version 4.0 now available ..... ror, but after accounting for the den- .... 21st century.
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Craft & Technique: Plastic Patches 

Holding the part up to the light should reveal any hidden crack damage. Subsurface stress cracks look like lighter-colored lines or patches of lines and should be ...
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Craft & Technique: Communication Coordination 

mostly on Comm 1 and set all audio output switches ... Transceiver #2. Figure 1 speaker if its audio amplifier fails.) One Simple Solution. Regardless of the type of airplane .... wire (NEMA MW28-C), parallel bonded ... ics (Ccontact the author).
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Craft & Technique: Radio Diagnosis 

mitter. Left, a dummy load for testing a panel-mounted radio, and right, for ... 8. 10. 20. R. (resistor). Ohms Watt(s) Qty. 100. 120. 200. 200. 300. 510. 1. 1. 2. 2. 2. 2.
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Craft & Technique: Communication Coordination 

Amplifier. Output. #1. -L. Transceiver. Audio. Amplifier. Output. #2. VI. â€”7. VI. 1 #1 n1. 8. .... wire (NEMA MW28-C), parallel bonded ... ics (Ccontact the author).
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Craft & Technique: Finer Filters 

Major Credit Cards Accepted â€¢ WI residents add 5% sales tax Shipping and handling NOT included ... Voice Warnings â€œAngle Angle. Push!â€� No Ugly Probes or ...
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Craft & technique: Weight & balance 

Let's repeat the problem with a different datum in the center of the beam. Now the left-hand 3-pound weight is 5 inches to the left of the datum and the 2-pound ...
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Craft & technique: Transponder Time 

RA and the airliner maneuvering to avoid the collision never see each other because pilots must comply with the TCAS commands no matter what they seeâ€”or ...
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Craft & Technique: Radio Diagnosis 

Before connecting the dummy load to a hand-held or panel-mounted radio, make ... whole system. .... optional GPSInterface enables it to be a CD1 for your GPS.
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Craft & Technique: Face Value 

magic on my helmet and headset is nothing short of fantastic!â€� Bruce Bohannon ... piece of aluminum or plastic. Flat or satin finishes are often best because.
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Craft & Technique: Making the Cut 

... adjustments and have good balance and weight. ... Kett, Milwaukee,. Fein, and Makita manufacture the ... practices when cutting aluminum. Protect eyes, ears ...
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Craft & Technique: Torque Wrench Care 

When you use any wrench, you have a feel for how tightly ... Most wrenches, though, were sent in just to verify they were .... writer and consultant based near.
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Craft & Technique: Annealing Aluminum - Size 

APPROVED. Not ID EAA. ANTIQUE/CLASSIC DIVISION. Member? Call tÂ§ Join 1800-322 2412. For information, use SPORT AVIATION s Reader Service Card.
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Craft & Technique: Wheeling a Wingtip 

Shaping metal with a bench-top English wheel ... majority is 1/2-inch-thick board, and ..... Download Game FREE at: .... IntelliVox"", the world's only hands-free,.
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