T

his month let's talk about hinging your control surfaces. Actually hinging affects many aspects of your model and is a lot more important than some people realize. The way you hinge your control surfaces can affect the efficiency of the control surface, and the trim consistency of your plane. Poor hinging jobs can not only make a world of difference in the accuracy and consistency of your plane but will affect battery consumption.

Hinging techniques

There are many ways to hinge a control surface depending on the application. You can hinge in the center of the surface, which is typical of most of our models, at the top of the surface like Piper Cub ailerons, or the hinge pivot point can be outside the hinge line in the case of some types of flaps. There are many variations of how and where to hinge a control surface. 

Hinge types

There are many different types of hinges to choose from depending on the application. The three basic types of hinges are CA hinges which are a thin single piece of plastic and have no pivot pin, pinned flat hinges like the Klett or Dubro which install into a hinge size slot, and the pinned round hinges like the Robart hinge points which install into a round hole. Also, there are manufacturers who are now using skin hinging on some of the new models made from composite materials where the top wing skin is extended to include the control surface and is actually the hinge.  There is NO visible hinge line from the top in this application.

Three important things

OK, let's start hinging. First, The three most important things about hinging is getting the control surface lined up with the airfoil, friction and bind free operation of the control surface, and getting the smallest hinge gap possible. 

Surface alignment

If the control surface is not lined up with the airfoil (which includes flat plate airfoils) there will be turbulence created by the airflow as the plane flies.  This turbulence, at the very least, will reduce the efficiency of the control surface and worst case can induce control surface flutter. We all know the result of severe flutter. Moral of the story is to make the effort to get the control surface lined up with the airfoil.

Friction and misalignment

Friction and hinge misalignment are two things you want to make great effort to avoid. One of the hardest planes to fly is a plane with servos, which are not powerful enough to overcome total control system resistance. This will usually happen when someone builds a plane and gets the hinges out of alignment or gets glue or epoxy in the hinge pins. This along with standard servos creates a situation where the servo cannot consistently re-center the surface. The pilot moves the trim to compensate and the next time the surface is moved (which won't be long) the center is off again.  Add some control system slop into this mix and you can see why some pilots are always fighting the plane and are frustrated. This situation will make learning to land a VERY frustrating experience. Something as simple as proper hinging can make the total learning experience much more pleasant. Friction or resistance in the control system equals higher battery consumption rate too because it takes more current to move a surface which resists movement than it does to move one which doesn't. The more resistance there is in the total control system the shorter time your battery will last. Running out of battery in flight is NOT A GOOD THING.  Right Steve? Also, we should say that friction and misalignment problems also apply to the control surface push rods. It doesn't matter how free the control surface is if the control rod is binding or rubbing. The result will be the same as a binding control surface. Control surface and push rod binding/friction for all channels add up to total control system resistance.

Hinge Gaps

The hinge gap is another area, which is misunderstood by many. I have seen gaps so tight the surface could hardly move and I've seen gaps you could thump a cigarette butt through from about four feet without really aiming good. Hinge gaps affect control surface efficiency. The wider the gap the more air flows through the gap and the less efficient the control surface will be. Sealing the hinge gap can increase the surface's efficiency by as much as twenty percent. A good tight hinge line is better than a gap but it doesn't count as being sealed. I have heard some say "My gaps are tight, they don't need sealing any more. Air can't get through them." Well like I said above, tight gaps are better than big gaps. Airflow through the gaps is only part of the problem. It is the pressure difference you want to isolate. Pressure differences play a big part in how/why our planes fly and the control surfaces work. So, yes, you can reduce the amount of airflow through the gap but, if you want your control surfaces to be as efficient as possible, you need to seal the gap so the pressure difference on each side of the control surface can be as much as possible. I usually push the control surface all the way one direction and iron a strip of Monocote in the gap on the other side. I also have had good luck with the heavy clear box tape.

Hinging techniques

First, let's do CA hinges because they are the easiest to install. CA hinges are used a lot in pre-built ARFs and are ok to use in 60 sized and smaller planes. I would personally not recommend CA hinges above 40 sized planes. CA hinges are installed in a simple knife slit in the leading/trailing edges. I always had the best luck installing all the hinges in the stationary side, then installing the surface. Put the hinge in place and wick CA into the slot. I also found it easier to do CA hinges if I clipped or rounded the corners of the hinges before installing them.
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The next type is flat, pinned hinges. Several manufacturers make this type in different sizes to meet your requirements. I personally prefer the Klett hinges because they are smoother and I don't have to trim off the mold flashing. Installation is in a slot. There are slot tools available which has a forked tool to make the slot and a picker tool to pick out the wood so a good slot is achieved. Relieve the outside edges of the slot enough for the pinned part of the hinge to countersink into the stationary and movable sides. This allows the control surface to install closer to the stationary side and closes up the hinge gap. Use epoxy or polyurethane glue to glue these types of hinges in place. If the leading/trailing edges do not support the entire hinge, glue small blocks on the backside for more hinge gluing area. Make sure all the hinges are on the same line and are not crooked in the hinge slot. I always glue the hinges into the stationary side first, then add the control surface. Remember misalignments equal problems.

[image: image2.wmf]If leading/trailing edges are

too thin, add blocks behind

for more hinge support.


[image: image3.wmf]Robart hinge points

Hinged in center


The last type of hinge we will discuss is the Robart hinge points. Hinge points install in a round hole . They come in at least three sizes that I know of to meet your requirements. Getting these hinges straight takes a little more care to prevent getting them off of rotational center (hinge pin not parallel with hinge line). I usually put glue in the hole, insert the hinge and bend them down 90 degrees. Then check that the hinge is 90 degrees to the hinge line. These hinges are well suited to installations in foam wings and applications where the hinge point is outside the hinge line (e.g. Cessna 182 Flaps). Robart also markets a drill jig, which puts the hinge holes in the center of the surfaces. Also, if you are hinging a foam wing with hinge points, drill the hole only in the leading/trailing edges, NOT into the foam. Let the hinge push into the foam and create it's own hole. This will result in the smallest amount of glue to glue the hinges in place.
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In conclusion

I hope this discussion will improve your next hinging job. It is important to note that the technique you use to install whichever hinges you choose should be the one you are comfortable with and works best for you. The end result should be surfaces which are aligned with the airfoil, control surfaces that work as freely as possible, and hinge gaps as small as possible. How you get there is up to you. Sealing the hinge gap is a personal preference kinda thing but know that the control surfaces will be more efficient if you do. 

Until next month
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