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Craft & Technique: Blowing Your Own Canopy

lined the interior with. Fiberglas batting, held in place with chicken wire, to insulate the cabi- ... Using the heat-resistant glass from an old lamp, I put an inspec-. 
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Craft & Technique Y o u C A N M A K E A C A N O P Y FOR y o u r p r o j e c t t w o ways. You can p n e u m a t i c a l l y f o r m the p l a s t i c s h e e t in a m o l d or form (commonly called "blowing" a canopy), or y o u c a n d r a w a s h e e t of p l a s t i c over a form. Both methods have advantages and disadvantages. A blown canopy is generally free of defects t h a t cause visual distortions, and usually one person can perform the task. But, the c a n o p y ' s shape is difficult to control, the thickness of the plastic varies, and you shouldn't glue the f o r m e d plastic because of crazing. A drawn c a n o p y does not alter the plastic's thickness, you can use a s m a l l e r s h e e t of p l a s t i c t h a n y o u would if you were blowing the same canopy, and you d o n ' t need as large of an o v e n to w a r m the plastic before d r a w i n g (or b l o w i n g ) it But, w h e n drawing a c a n o p y the plastic s t e m p e r a t u r e m u s t be just r i g h t to avoid the possibility of rips and distortion-causing ripples, and the task can require up to four people.



tion window in one side of the o v e n , a n d I p u t a l a m p inside so I could inspect the blowing process. Almost any readily available heat source will work with the Making an aircraft canopy o v e n , a n d I u s e d a 200 KBTU p r o p a n e torch heater. I located PAUL MOFFAT, E A A 6 0 2 0 2 5 it at the c e n t e r b o t t o m of the oven and used an air recirculating blower to keep the air m o v i n g . Just above the plane where the plastic sheet w o u l d go I located a t e m p e r a t u r e gauge. For t h e acrylic to blow freely the oven needs to reach 325°F. The plastic sheet is attached to a flat sheet of p l y w o o d w i t h !he patt e r n retainers, w h i c h are pieces of w o o d screwed in place t h a t outline the shape of the canopy's base (and also d e t e r m i n e its vertical d i m e n sions and shape). In the b o t t o m of the p l y w o o d base is a 1/4-inch steel t u b e t h a t i n t r o d u c e s t h a t air t h a t blows the canopy. W h e n attaching the plastic to the p l y w o o d base, creating an airtight seal with the retainers is i m p o r t a n t b e c a u s e a l e a k will r e q u i r e m o r e pressure to blow the canopy. A leak Blowing a Canopy will a l s o c r e a t e a c o l d s p o t t h a t To b l o w a c a n o p y t h e causes distortion. W h e n first t h i n g y o u n e e d is blowing the c a n o p y the a n o v e n in w h i c h to air pressure o n l y needs heat the plastic sheet. to be about 10 psi, and I Your o v e n m u s t be large control it with a needle e n o u g h to hold your finv a l v e a n d m e a s u r e it ished canopy, with r o o m with a low pressure to spare. My o v e n measgauge. ured 4-foot square b y 10 Before heating the feet long and could hanplastic start a 1 or 2 psi dle a 3 8 - b y - 9 6 - i n c h f l o w of air u n d e r t h e sheet of plastic. Before blowing the final version of the canopy we created p l a s t i c to lift it off t h e Making the o v e n of this test version (and used a plastic sheet too small for the plywood, which keeps ordinary p l y w o o d , I airplane) la y o u f r o m h a v i n g a plylined the interior with wood-grained canopy. Fiberglas batting, held in place with net. Using t h e h e a t - r e s i s t a n t glass T h e plastic s h e e t s h o u l d be a b o u t c h i c k e n wire, to insulate t h e cabif r o m an old l a m p , I p u t an inspec1.5 times thicker t h a n the target, but •
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Before heating the plastic, prepare a female mold that matches the air-



craft structure the canopy must fit so you can bring the



'



outline shape in line with the finished surface.



We formed this canopy by pulling a sheet of plastic over a mold.



two times m a y be more practical,



Bl0wing a Shape W h e n b l o w n , the plastic w a n t s to follow a spherical shape, which m a y be far from the shape y o u desire. To g e t t h e s h a p e y o u w a n t , use t h i s c o n c e p t : The desired height equals the radius on the plywood. If you att e m p t to shape the plastic according to the outline o! the retaining frame, t h e p l a s t i c will b e c o m e g r o s s l y overblown. As shown in Figure 1, the desired portion is a small part of the whole sheet. To preserve the desired shape the excess room would be best used



screw points. Before heating the plastic, prepare a female mold that m a t c h e s the aircraft structure the c a n o p y must fit so you can bring the outline shape in line with the finished surface. This m o l d should have all surfaces t h a t m a y c o n t a c t the plastic.
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for a second canopy. The retaining clamp follows the outline and is se-



Your oven must be large enough to hold your finished canopy, with room to spare. My oven measured 4-foot square by 10 feet long.



curly screwed to the sheet below. To keep the form airtight and to prevent blowouts, you'll need a lot of screws. A screw every 2 inches is adequate, NOTE: After you blow the canopy r e m o v e t h e screws as s o o n as t h e p l a s t i c is firm. D e p e n d i n g o n t h e grade of plastic, the sheet will shrink almost 2 inches over an 8-foot length. If the plastic is still screwed in place, it will split at one or m o r e



To prevent scratching, cover the fe male mold in soft felt that is liberally covered in grease. (Bacon fat works well and is easily removed.) Without this female mold and final step, t h e f i n i s h e d c a n o p y m a y split as you draw it to the frame. The forming is made easier if the mold is h i n g e d o n t h e t o p a n d closes o v e r the bubble like a clamshell. That will avoid scrapes if the frame is pulled Excess, or second canopy, for symmetry



Desired shape
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Figure 1
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Radius here = desired height curve
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For more information, visit SPORT AVIATION on the Web at www.eaa.org
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2-cyl 4-stroke 4-cylinder Prices include probes.



ml-



propPiipr. .



The Wz ner PropelEer/ If you are looking for performance, we sell it! FAA certified Hydraulic or Electric Constant Speed Propellers for all high performance aircrat~, like LANCAIR., GLASAIR, CIRRUS, EXPRESS, QUESTAIR, VAN's, VELOCITY, etc. 2-, 3-, 4-, 5- and 6-blade designs available up to 2000 hp. National, European and World Aerobatic Champions win with our specially designed, light weight, low noise and high performance propellers. FAA STC for Pitts S2A and S2B, Cessna 172, 182, TIP210, Piper PA 46-310P/350P, PA60-601,602 and more. H



~



Serwce Center"



MT-Propeller Entwicklung GmbH MT-Propeller USA, Inc. Flugplatz Straubing-Wallmtihle 1180 Airport Terminal Drive D-94348 Atting, Germany De Land, FL 32724 Tel: 011-49-9429-94090, Fax: 011-49-9429-8432 Tel: (386) 736-7762, Fax: (386) 736-7696 e-mail: [email protected] e-mail: [email protected] Internet: www.mt-propeller.com



This is my first successful canopy (on my second overall attempt) from the oven. Just visible in the top is a cold spot. This is the same canopy pictured at the start of the article.



down over the plastic. Blown Plexiglas is more prone t o cracking from added stress lines, so d o n o t glue it w i t h a n y s o l v e n t based c e m e n t because the adhesive will craze t h e plastic. Silicone or other glues such as Goop work well. Goop is especially adhesive, and the plastic m a y n e v e r be separated o n
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This is a blowout, which was caused by using too thin a sheet of plastic and the existence of a hot spot at the far end of the canopy.



Bythe Numbers O n c e y o u h a v e all t h e f o r m s a n d p a t t e r n s ready, c h e c k the plastic's airtight seal b y applying a r o u n d 8 psi of air pressure a n d closing the valve. If the pressure remains constant, you've got an airtight seal. If it doesn't hold, find and fix the leak.



To mark the canopy's target h e i g h t I used a small wire h a n g e r f r o m the oven's ceiling. W h e n the
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plastic just reaches the marker I turn off the air pressure and open the oven to start the cooling process. Start with a 1/4-inch acrylic sheet. The m e d i u m thickness at the peak will reduce the thickness to about 0.100 inch. You can use tinted plastic, but the tint will lighten because blowing thins the plastic. By the numbers: 1. Heat the oven to 325°F and let the plastic soak for 20 to 30 m i n u t e s (20 m i n u t e s seems right for 1/4-inch plastic). The sheet should have o n l y 1 psi on it to lift it off the plywood. 2. Turn off t h e h e a t a n d let t h e plastic "relax" for about five minutes. 3. Now start slowly blowing the canopy to the desired height. Slow d o w n the pressure rate as the sheet nears the marker. The oven will heat the air in the form, causing it to expand and add to the blowing process. 4. Once the canopy reaches the desired height, wait a m i n u t e or so and t h e n o p e n the oven to start the cooling process. 5. Pull the sheet o u t of the o v e n a n d slip the f r a m e form over the plastic to shape the peripheral edges. You will have to keep the air pressure up to keep the plastic from collapsing. W h e n pressing your fingers on the plastic n o longer deforms it, cooling has progressed to the stage where you can remove the canopy from the form. Remove all the screws and separate the plastic f r o m t h e form; hot air will be trapped in the c a n o p y , so t a k e care w h e n lifting if off.



DrawnCanopy M a k i n g a drawn c a n o p y requires y o u to create a male mold that duplicates the



This is the inside of my form, with its bulkheads and stringers. The attached fabric was a failed attempt at a release surface for the plastic. I used felt, and it left ridges in the plastic when we drew the sheet over it.



desired canopy exactly, and you need a way to heat the sheet for forming. The m o l d m u s t be precise, and every imperfection in its finish will be painfully visible in the final product. You can build y o u r m o l d using p l y w o o d a n d w o o d stringers to create the desired curves. Strive for a mirror finish o n y o u r m o l d because every defect y o u see or feel will be m a g n i f i e d 10 t i m e s in t h e f i n i s h e d drawn canopy. Over this mirror finish stretch a release surface. If you don't, the drawn plastic glues itself to the mold. I used felt on m y first attempt, and it left ridges in the plastic.
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Craft & Technique After numerous experiments I found that a plain cotton bed sheet works best. The h i g h e r t h e t h r e a d c o u n t the better, but go no lower t h a n 180 to 200 threads per inch. To heat the plastic I used h o t oil. U s i n g an o u t d o o r c o o k e r ( t u r k e y fryer), I h e a t e d 10 gallons of inexpensive deep-fry oil from Sam's Club



in a m e t a l g a r b a g e can. N e x t to it was a t r a y t h a t was 3 i n c h e s d e e p a n d several inches bigger t h a n the sheet of plastic. After heating the oil to 380°F we poured it into the tray to preheat it. We poured the oil back in the can to reheat the oil, and t h e n p o u r e d the oil b a c k i n t o t h e t r a y a n d p u t t h e
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Cut the finished canopy with a hot knife or a Dremel tool with a cutoff disk.



p l a s t i c s h e e t in t h e oil. The s h e e t tends to float on the oil so you have to u s e s o m e d a u b e r s to k e e p t h e sheet submerged. Use care with the daubers because the plastic will "rem e m b e r " this p r o d d i n g and will retain a mark. After about five minutes the plastic should be ready for drawing. Just before you and your team of helpers pull the sheet o v e r the m o l d , p o u r some hot oil on the m o l d to preheat its surface. To give us a good grip we added h a n d l i n g rails to the plastic, short stubs of 2-by-2s with bolts that e n t e r e d h o l e s in t h e s t r e t c h i n g f r a m e . H o t oil d r i p p i n g o n y o u r hands is not nice! Pulling the sheet o v e r t h e f o r m t a k e s a l o t of f o r c e , a n d t h i s is w h e r e y o u r f r i e n d s c o m e in. P u t o n e o n each corner. And y o u n e e d to work quickly. Because the plastic begins to cool immediately, y o u ' v e g o t a m i n u t e or t w o to c o m p l e t e the job. After you'v e drawn the c a n o p y , r e m o v e it f r o m t h e m o l d a n d clean off t h e oil. If y o u d o n ' t clean the oil off right away, it will leave a " s h e e n " t h a t ' s d i f f i c u l t to remove later. W h e t h e r y o u ' v e b l o w n or drawn y o u r canopy, t r i m m i n g it is y o u r final step, and y o u can do this with a hot knife or a Dremel tool and a cuto f f disk. A b a n d saw also w o r k s . D o n ' t use a jigsaw because the blade can snag the plastic and cause a split. W h e n you m o u n t the canopy, to prevent thermal cracking remember to leave s o m e e x p a n s i o n r o o m around any screws or bolts.
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Craft & Technique: Servicing Your Spark Plugs - Size 

ting past the intake valve guide or worn (or not broken-in) piston rings. ... Make a scraper from an old hacksaw blade. With a bench grinder create a probe 1/8 ...
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Craft & Technique: Servicing Your Spark Plugs 
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Craft & Technique: Making a Mold for a Canopy 

dust cover so that the epoxy can't stick to the fuselage. ... that's too touchy for power sand- ing, hand sand ... No English Wheel is more rugged or versatile than a ...
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Your own Beef Jerky 

Jan 25, 2007 - You must taste the mix, as fish sauces are salted differently depending on brand and origin, there is no way to tell if it is too salted, unless by ...
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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 
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Craft & Technique: Annealing Aluminum 
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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 
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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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Your own Beef Jerky 

Jan 25, 2007 - I dry it totally, as it preserves better, that is why I cut it thin! Click on pictures to see a bigger ... breads, cassava... Do not hesitate to make your ...
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Craft & technique: Transponder Time 
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Craft & Technique: Plastic Patches 
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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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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: 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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