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Windshield trim work

trimmed and then bonded (epoxied) into pre-molded recesses. Basic Plexiglass Bonding Tips. As already mentioned, wind- shields, canopies and windows are. 
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SPORTPLANE BUILDER



Not much of a subject, you say? Well, as the saying goes, there is more to it than meets the eye. I don't know about you but the "simple jobs" give me the heebiejeebies and the most trouble. Finishing off a windshield installation falls into that categoryHow can so simple a job turn out to be so fraught with frustration . . . and end with less than perfect results? Obviously, it is a job that deserves your best effort. After all, windshield and canopy areas are highly visible and nobody can look at an airplane without noticing how well, or how poorly, the installation was made. Most noticeable, perhaps, will be the fit of the windshield trim strips, and especially the fit and finish of the retaining strip at the base of the windshield.



Tony Bingelis



MASKING PAPER BLACK VINYL EPOXY FILLET ELECTRICAL (MICRO BALLOONS) TAPE BARRIER



FUSELAGE SKIN



FIBERGLASS CLOTH (4-5 LAYERS)



Typical Plexiglass Installations Plexiglass windshields, bubble canopies and windows are typically installed with mechanical fasteners or are bonded in place. Sometimes a combination of the two methods is used. It depends upon the type of structure and the builder's preference. For example, builders of wood, metal or tube and fabric aircraft have, for many years, relied almost solely on mechanical retention methods for their windshield and canopy installations. These mechanical retainers include various types of small metal clips, metal channels, screw fasteners, rivets, and even small nuts and bolts. To finish off plexiglass installations, metal or fiberglass trim strips are typically installed between the fasteners and the plexiglass to better distribute the clamping stresses. These trim strips also serve to dress up the appearance of the windshield or canopy, and protect the plexiglass edges. As for composite structures, screw fasteners and separate trim strips are seldom used for the installation of windshields and windows. A windshield installation in a composite kit project is comparatively easy to complete because, for the most part, the preformed plexiglass 70 MAY 1992



FIBERGLASS/EPOXY LAYUP



SAND AND FEATHER EDGE INTO FUSELAGE SKIN.



COMPLETED INSTALLATION



FIGURE I.



polyethylene film. Carefully tape it down around the edges. Composite builders already know this, but if you have never used epoxy resins or adhesives before, take note of the following: Epoxies are temperature sensitive. Some require a minimum working temperature of 60 degrees F., preferably more. Do not attempt



to use epoxy that is cold . . . it will not mix thoroughly. It might even fail



I believe half the number of fasteners could have been used here for the



window installation.



to cure and may remain sticky . . . then you really will have a problem. Composite builders keep their epoxy resin warm by storing the resin near a light bulb (that's right, Wilbur, it has to be turned on). At a temperature of around 80 degrees F. the resin will be easy to pour and will mix readily. It will also cure sooner. Accept this as a fact. Epoxy, soon after it is applied, thins noticeably, and it will sag and run .. . boy, does it ever run!



Those runs, as well as accidental drips on the plexiglass, will be difficult to remove. Consequently, your expensive windshield will ultimately suffer damage during your attempts to scrape away the epoxy mess. These areas, then, will have to be refinished mechanically and polished with Micro Mesh . . . and that spells



extra work. Now that I have your attention, here is something else. No matter how careful you try to be, epoxy will also get on your hands and everything else . . . so work slowly and carefully. IMPORTANT NOTE: I'm sure



Except for the windshield base retainer, the windshield and canopy were installed



without any trim strips . . . European style. Less drag.



windshield simply has to be lightly trimmed and then bonded (epoxied) into pre-molded recesses. Basic Plexiglass Bonding Tips



As already mentioned, windshields, canopies and windows are generally bonded to composite structures with an epoxy adhesive. NEVER ever use a polyester resin around plexiglass because it, like lacquer thinner, MEK, acetone and



similar volatile substances, can ruin the plexiglass. In time, the plexiglass, once exposed to any of these substances will almost certainly be-



gin to craze and become discolored



and brittle. Before attempting to bond fiberglass to plexiglass, it is a good idea to scuff-sand the surfaces to be



glued with sandpaper (wet/dry 180 or 240 grit is O.K.). However, don't start sanding before you take the precaution of laying down a strip of black vinyl electrical tape to serve as a protective barrier along that portion of the plexiglass you don't want to get accidentally scratch-sanded during the sanding operation.



The vinyl electrical tape barrier will allow you to safely sand right up to the edge of the tape.



Don't use masking tape ... if you do you'll have a mess to remove afterwards.



Protect your plexiglass before you



proceed with any work on the windshield. Be absolutely sure that you have all nearby areas of the plexiglass windshield and/or canopy carefully masked off with paper or a



most every EAAer knows by now epoxy is very toxic. Many builders, in time, suffer skin rash and other physical ailments from its use. Take extra care to have adequate ventilation - and protection for your hands. I became allergic to epoxy several years ago and had to stop using it.



However, I have since found I can



protect my hands by coating them with "Invisible Gloves", a hypo-aller-



genic pomade ... a most remarkable product. It really works. Anyway, it allowed me to work with epoxy again and complete my windshield/canopy trim work without developing itchy and inflamed sensitive skin areas. Fasteners In Plexiglass When the plexiglass is to be attached to aluminum frames, tubular structures, or to any other type of structure with metal fasteners of any sort, first drill the holes through the



plexiglass and structure with the SPORT AVIATION 71



Making That Bottom Retaining Strip 'PLEXIGLAS WINDSHIELD



x-TRIM STRIP



DRILL BIT * 36



DRILL INITIAL HOLE THRU-



WINDSHIELD BOW



1. TRIM STRIP 2. PLEXIGLAS 3. WINDSHIELD BOW



TAP WINDSHIELD BOW



ENLARGE PLEXIGLAS HOLES TO 3/6" DIA. AND COUNTERSINKFOR FLAT HEAD SCREWS ONLY,



(a-32)



DIMPLE TRIM STRIP



STEP TWO



HOLES FOR FLUSH INSTALLATIONS ONLY.



a



TRIM STRIP



FLUSH HEAD SCREW INSTALLATION . (TYPICAL)



(MACHINE SCREWS AN5O9-8R)



FIGURE 2. WINDSHIELD/TRIM INSTALLATION



(TYPICAL)



correct size drill bit. Start at the top of the windshield and work down both sides inserting a Cleco fastener in each hole as you go. After all the holes are drilled, remove the Clecos and redrill the holes in the plexiglass only with a larger drill. Screw fasteners must not fit tightly in the drilled holes because of the plexiglass' propensity for expanding and contracting considerably with temperature changes. A tight fitting hole will, therefore, often result in localized cracking in the plexiglass . . . especially when rivets are used. Incidentally, don't use high strength structural rivets (like Monel MD series) as they impose too great a stress against the 'glass. For example, USM Corporation's lower strength AK series (270 Ibs. tensile) commercial grade rivets are 72 MAY 1992



less risky to use in plexiglass. Machine screws are safer to use than rivets when securing plexiglass to windshield bows and to heavier gauge tubular frames as the drilled holes can be tapped to accept the screw threads. Holes for machine screws may also be tapped into laminated wood windshield and canopy bows to secure the plexiglass in place. However, it is most important that you assure yourself that the screw holes in the plexiglass are always a bit larger than the screw diameters used. In other words, none of the screw threads should engage the sides of drilled plexiglass holes. When installing a screw type fastener be careful not to snub it down too hard. The safe way to do it is to torque the screw until it is snug against the plexiglass - then back it off at least a half turn. Don't worry, the plexiglass will not fall out.



The retaining strip along the bottom of the windshield provides a means for securing the windshield to the fuselage. This bottom retaining strip can be a removable type or it can be an integral fiberglass type bonded to the fuselage. A separate windshield base trim strip, as in common in many commercially produced aircraft, may be made of metal or fiberglass and riveted in place. However, it would not look as nice as a well made fiberglass retaining strip smoothly bonded to both the windshield and fuselage skin. Such a permanently bonded fiberglass base strip must be carefully prepared or it will end up with a dimpled irregular surface that no amount of paint can hide. Here's an abbreviated procedure for installing one: Step 1 - About one inch above the fuselage skin, lay down a strip of black vinyl electrical tape directly on the plexiglass. This will establish the top edge of the windshield retaining strip. Epoxy resin will not stick to the electrical tape. In addition, the electrical tape is easy to remove and will not leave a residue on the windshield as ordinary masking tape will do. Step 2 - If the windshield is not already masked for protection against inadvertently smeared epoxy, do it now. Step 3 - Scuff-sand about two inches of the fuselage skin and the bottom one inch of the windshield (up to the bottom edge of the vinyl electrical tape barrier) with wet/dry 180 grit sandpaper or coarse emery cloth. Step 4 - For a better bond, make the first layer using a light weight fiberglass mat. If you have no mat, proceed with the fiberglass layup. Lay up 4 or 5 layers of ordinary 6 ounce fiberglass cloth at one time .. . that's right, with epoxy resin. You can use the selvedge of your precut fiberglass strips to obtain a nice straight edge by laying the first layer of cloth flush against the bottom edge of the vinyl tape line (see Figure 1). Wet the edge thoroughly with resin. Step 5 - Remove the vinyl tape divider after the epoxy has gelled slightly, but before it hardens completely, in order to obtain a smoother blended edge between the fiberglass and the plexiglass. Step 6 - After the epoxy has hard-



ened, replace the vinyl tape with a fresh protective strip and begin the smoothing and finishing process. Use a large half round file, medium coarse sandpaper, and a sharp scraper (your block plane blade will do) in any manner you can work out to smooth the surface. Windshield and Canopy Trim Strips



How about no trim strips at all? Just for the record I must admit that adding trim strips around the edges of a windshield or canopy may not always be necessary ... or for that matter beneficial. Many European builders seem to prefer attaching their windshields and canopies mechanically with washer-backed screws ... and without the "benefit" of underlying trim strips. Although this may appear to be a marginally safe way to install plexiglass - it is not. These installations appear to be just as long lived as those fitted with trim strips. One thing is certain. Such a smooth windshield/canopy installation (without a protruding trim strip) produces less drag than one where the add-on trim strips disrupt the smooth airflow.



This metal windshield base retention strip required practically no forming due to the very shallow slope of the windshield ... here again, it looks like enough windshield fasteners for a supersonic job.



Metal Trim Strips Metal trim strips do an excellent job of protecting the edges of the plexiglass from damage. However, they fit best when there is no compound curvature in windshield or canopy surfaces where they will be attached. Otherwise, the metal would have to be stretch formed to f i t . . . and this is not easy because hand forming aluminum has become a lost art). You would normally make your metal trim strips of .032" or .040" 2024 T3 aluminum. Because of the shape necessary to accommodate the slope and curvature of a typical windshield, a rather long wide piece of aluminum sheet would be required if you intend to cut out a windshield trim strip in one piece. You will waste less aluminum if you first develop the shape and length for the trim strip with the help of a stiff paper pattern. Then you will be able to trace the shape directly onto your aluminum blank. Cut out the trim strip roughly on a bandsaw if you have one. Leave the final trimming and smoothing of the



This canopy plexiglass was epoxied in place. The protective covering is attached with masking tape. I prefer the use of vinyl electrical tape instead. Using newspapers to mask anything might be a bit chancy because the newspapers have tiny holes in the edges through which paint or epoxy can infiltrate.



edges until after you have drilled all the holes for the fasteners. Since the plexiglass windshield (or canopy) will already be screwed to its windshield bow, securing the metal trim strips poses a dilemma. You have the option of drilling additional screw holes or removing the existing fasteners and drilling matching holes in the trim strip with the aid of a hole duplicator tool. Here's where the vinyl electrical tape comes in handy. Lay down the tape to establish the bottom edge alignment for the metal trim strip. Clamp the trim strip in place, aligning it with the vinyl tape. If extra new holes are to be drilled for the trim strip's attachment, drill them spaced between the underly-



ing existing fasteners ... remember to enlarge each hole slightly (in the plexiglass only). The usual installation practice is to tap the drilled holes in the windshield tube (frame) and secure the trim strip with #832 countersunk machine screws. However, this won't work with thin walled tubing. In that case, you might consider using pop rivets, or drilling the attachment holes completely through the tubing and installing #632 screws and nuts. Fiberglass Trim Strips Many builders prefer to make their windshield and canopy trim strips of fiberglass. If you want to lay up a fiberglass SPORT AVIATION 73



sives used in composite work and when using MEK, Zinc Chromate, paints, etc. It washes off with water leaving your hands unsoiled. Available from Sun Magic® International, Inc., P. O. Box 634681, Margate, FL 33063-7629, phone/FAX 305/979-8516. MICRO-MESH - For plexiglass



scratch removal and restoration. Available from Micro-Surface Finishing Products, Inc., Box 818, Wilton, IA 52778, 319/732-3240. Can also be purchased from Aircraft Spruce & Specialty Co., Wicks Aircraft Supply and similar builder supply sources. •



That white vertical trim strip at the front end of the canopy . . . is it really a trim strip or is it merely painted on? It could be either way.



If you wish to contact the author of this column for additional information, please send a SASE to Tony Bingelis, 8509 Greenflint Ln., Austin, TX 78759.



It was possible to make this canopy skirt in two halves using a large piece of aluminum because of the absence of compound curves. Note the absence of trim strips between the canopy and windshield . . . a nice clean installation.



trim strip for your windshield, use about 4 layers of regular fiberglass cloth. First, tape polyethylene or wax paper to the windshield so the fiberglass layup won't stick to the windshield and you will be able to remove it for trimming after the epoxy resin has cured. Lay up 4 or 5 layers of 2 or 3 inch wide fiberglass with epoxy resin. After the cure, remove the fiberglass layup and cut, trim and sand it to the width you want. This will provide the trim strip with a nice even edge. If you intend to bond the fiberglass trim strip to the windshield, temporarily clamp it in position. Next, lay down an alignment strip of vinyl electrical tape about 1-1/2" from the edge of the windshield 74 MAY 1992



(more if you prefer). This will keep the epoxy from forming an irregular edge and will help prevent runs. You may prefer to fasten the trim strip solely with machine screws or rivets. In that case, proceed as you would for fastening a metal strip to the windshield. Yes, Wilbur, you can remove all the polyethylene masking after you finish so you can see through the windshield better. Source Information



Somebody is gonna ask, so here it is: INVISIBLE GLOVES - Model #1211. It's a soft yellow paste-like substance applied to the hands to provide protection against adhe-



BOOKS BY TONY The following books by Tony Bingelis are available from the EAA Aviation Foundation, EAA Aviation Center, Box 3086, Oshkosh, Wl 54903-3086,1-800/843-3612, in Wl 1-800/236-4800, in Canada 414/4264800. Major credit cards accepted. -Sportplane Builders (Aircraft Construction Methods, 320 pages) $19.95 -Firewall Forward (Engine Installation Methods, 304 pages) $19.95. -Sportplane Construction Techniques (A Builder's Handbook, 350 pages) - $20.95. Add $2.40 postage and handling for each publication ordered ... or order all three for $52.97 plus $6.95 postage and handling. Wisconsin residents add 5% sales tax.
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Forming of a Plexiglas Windshield 

Using the aluminum template, scribe the outline on. Vs in. plexiglas, then mount the aluminum template on the airplane, securing it to the attachment tabs. 5.
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POWER TRIM 

90-12934--2 1097. Description. The Oildyne Power Trim Pump has internal valving that eliminates the need for an external reverse lock, as was required in the ...
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POWER TRIM 

cate all internal parts with Quicksilver Power Trim and Steering Fluid or (if not available) 10W-30 or. 10W-40 motor oil. Description. Part No. Loctite 27131.
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Trim tabs.pdf 

tab to enable him to trim out stick forces over the entire flight regime of the airplane ... Many light airplanes have fixed sheet metal tabs on the rudder and/or ...
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POWER TRIM 

Special Tools. 5A-1 ... 110 Amp Fuse Test (Pump Out of Boat) 5A-13 . 20 Amp Fuse Test. 5A-13 .... Gauge reading within specifications, pro- ceed to step 3.










 


[image: alt]





POWER TRIM 

Description ... â€œAUTOâ€� or â€œMANUALâ€� trim operation from the ... operation. Also, allows the operator to manually adjust the drive unit trim angle while underway in.
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roman tub trim assembly.ai 

Need Help? Please call our toll-free Customer service line at 1-888-328-2383 or WWW.DANZE.COM for additional assistance or service. Requiere asistencia?
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PG_550 Line Trim Chart 

PG-500. PG-500. PG-500. A8. 212 1/4. Total LST. 310. LA1. 101 1/8. A2-7. 212 1/8. UST1. 129. LA2-7. 100 7/8. A1. 213 3/4. UST1-UST2. 7. LA8. 101 5/8. AX.
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Time and work: work intensity 

Centre, National Centre for Scientific Research, France) and Michel Gollac at the ...... Some physical problems such as skin disorders show only a tenuous link to ...
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Time and work: work intensity 

managerâ€“shareholder relationship, in particular, tends to encourage a ... This combination of constraints, which may be seen as a characteristic of new ...... observed only from the middle of working life onwards; moreover, among young ...
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Trim Speed Band 

case, repeat the procedure by slowing an additional few knots. If the nose drops as soon as you re- lax the back stick, you're outside the band. This nose-drop is ...
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Trim Speed Band 

A few switch clicks or wheel turns nail the desired airspeed in some, but in others it ... plot which is the relationship between longitudinal stick force and airspeed.
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7 Trim and upholstery 

a Lock the airbag computer using the Diagnostic tool. (see Fault finding ...... For vehicles fitted with manual window winders, .... a Remove the unlocking cable from the front seat run- ners. ..... cutting the seat trim clips and/or drilling out the
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Microwave Trim Attachment Latches 

FÃjelos a los agujeros interiores con los tornillos proporcionados (vea la letra. B en la figura). 1901 Main Street, Suite 600, Irvine, CA 92614. 9001024761 â€¢ Rev.
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line trim chart - Performance Designs 

Apr 27, 2017 - *Refer to Document MAN-0018 or MAN-0019 for measuring sliders. *Due to development methodology, the finished BK-TOG dimensions may ...
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Y-Lock Single Dummy Trim 

Y-Lock Single Dummy Trim. Door Preparation. PreparaciÃ³n de la puerta. PrÃ©paration de la porte. Mounting Screw. Tornillo de montaje. Vis de montage. Washer.
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checkin@work 

CHECKIN@WORK. ALL-C. Track & trace | Fleet management | Protection | IoT ... IDENTIFICATION FLEXIBLE. IntÃ©gration de toutes les options d'identification.
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Work Experience 

Researcher and MaxMSP developper for NUMEDIART program (http://www. ... Play (Sonoscopie #2) on the 11th of may at Phenix theatre of Valenciennes. (France) - text ... JAVA trainer for an educational institute (ISF - Damigny, France).
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Test Pilot: Trim Speed Rand 

trol system that prevents the eleva- tor from returning to .... control system friction hold the ele- vator at its .... Learn more about handheld GPS units with our free ...
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Airplane Stability, Control and Trim 

general idea of how to go about it, but â€” would like to secure satisfactory handling qualities using a little more insight than ancestor worship. What we say here ...
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checkin@work 

Ignorez-vous par oÃ¹ commencer et auriez-vous besoin d'une bonne session de brainstorming avec nous ? Alors, connectez-vous Ã  nous. C'est avec plaisir que ...
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Semestral Work 

Jan 19, 2007 - Semestral Work. Suppression of 50 Hz disturbance in ECG by notch-filter. XE38CZS â€“ Digital Signal Processing ...
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Underwater Work 

supplying air via a manifold and demand valve (reducer) which .... It is also essential that the air intake of the compres- ..... However, manufacturers are de-.
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SG_340-395 Line Trim Chart 

SG-370. SG-395. Vectran. Dacron. Vectran. Dacron. Dacron. Vectran. Dacron. Vectran. Dacron. Dacron. A1. 193 7/8. 193 7/8. 202 1/4. 202 1/4. 209. 492.5. 492.4.
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