General notes on circuit procedures.

The circuit is a rectangular course around the runway that allows for an organized flow of traffic into and out of the airstrip.  “Standard” circuits are making left turns (left traffic) because the pilot usually sits on the left side of the airplane and gets a better view of the strip.  “Right traffic” is sometimes used to provide better terrain clearance (like runway 32 at Kajjansi), or to avoid flying over populated areas (runway 17 at Entebbe uses right traffic to avoid overflying the state house prohibited area.

Circuit altitude is usually 1000 feet above ground level (AGL.)

Power settings, airspeeds, and altitudes given here are suggestions only!  Circumstances may require different settings.  For example, in a strong headwind you may need much more power on final approach than normal.  But we try to standardize our patterns as much as possible, so that there are few changes from one approach to the next.  That makes learning to land easier and makes every landing a familiar event.

Specific notes on circuits:

Initial climb out:  Maintain runway heading.  Don’t forget a little right rudder (center the ball) on climb.  If you have a crosswind, maintain a wind correction angle to track the runway’s extended centerline. 

Climb at Vy- the best rate of climb.  This speed varies from one aircraft model to another, and also with weight.  For the 172, you can usually use 70 knots.  You will usually get this speed by putting the aircraft in the climb attitude with full power.  The climb attitude is with the nose pitched up enough so that it is just touching the horizon.  If you can’t see where you’re going, that is probably too high (and too slow, and too little engine cooling, poor visibility for watching for traffic.)  If you are working hard to maintain the climb attitude, adjust your trim wheel.

Remember that on initial climb you are low to the ground and it would be an unpleasant time to have any emergencies.  Your instructor will teach you how to handle the “engine failure after takeoff” (efato) scenario.  

Watch for birds, traffic, clouds etc.   Divide your attention between things inside the cockpit- like checking airspeed and engine instruments- and things outside, like where you’re going.

After reaching 4000 feet (300 agl), speed stabilized at Vy, and clear of all obstacles, it is safe to bring the flaps up.  The nose of the aircraft will drop when you do this, be sure to reset the pitch to maintain the climb attitude.  Adjust trim as necessary.

Crosswind turn should be made no lower than 700 feet AGL.  If you are at a long runway like Entebbe, don’t turn prior to reaching the end of the runway.  If you turn prior to the end you might interfere with traffic entering the pattern (entries discussed below.)  This should be a relatively shallow bank, about 10-15 degrees.  It should be a shallow bank for two reasons.  First, we are at a relatively low airspeed, so we don’t want any steep banks.  Second, the wind will be pushing us back towards the runway 

Prior to making the turn, look under the wing.  This will make sure that you will not hit another airplane, or cloud, or marabou stork.  Looking under the wing will also give you a 90 degree reference point.  If you pick a point in the distance under the wing and turn to it, you will make nice square patterns.  Crisp patterns are important so that we don’t end up too close or too far from the runway.  

You should reach pattern altitude (1000 AGL) on the crosswind leg.  When you do, level the nose to a level pitch attitude and reduce power just enough to hear a decrease in engine rpm.  The exact number isn’t important right now because you will come back to it in a moment.  Keep the level pitch attitude, retrim if necessary, watch for traffic.  Now that the airplane is stabilized, check your tachometer and set power to 2200 rpm.

Your downwind turn should happen relatively soon.  If we stay on crosswind too long, our downwind leg ends up far from the runway, which is not good if we have an emergency.  With a little practice you will be able to turn downwind so that your downwind leg ends up about ¾ of a mile from the runway- or in a Cessna, the runway should appear about ¾ of the way up your wing strut.  

On downwind we make sure that we are in level pitch, at desired pattern altitude, heading parallel to the runway.  If we are then we can make our radio call to any other airplanes in the area, to let them know where we are and what we’re doing.  “Kajjansi traffic, 5x-bar left downwind 14, touch and go.”  We also want to do our before landing check, which is the ‘bumpfich’ acronym shown in the diagram.  Carb heat comes on in the downwind.

“Abeam the numbers”- when your desired touchdown point appears under your wing, reduce power to about 1900 rpm.  Hold a level pitch for a few seconds to make sure the airspeed is in the white arc- 85 knots or less.  Add 10 degrees of flaps by holding the flap switch down for about three seconds.  Remember the nose will want to “balloon”, so hold forward pressure on the stick to prevent this.  

We have now reduced power, and increased drag by adding flaps.  If we set the pitch attitude just slightly below level we should stabilize around 75 kts airspeed.  So set this pitch attitude, adjust trim if necessary, then double check the airspeed.  If it is not 75, make a small pitch change to correct it , and retrim   

When we are at a 45 degree angle the runway, turn base.  Again, looking under the wing to be sure we are clear and to pick a 90 degree reference point. Watch the nose during the turn and keep the same pitch attitude in the turn so that your airspeed remains constant.  

As you roll out on base leg, reduce power to approximately 1700 rpm and add another 10 degrees of flap (three seconds worth.)  The reduction in power and increase in drag should help reduce your airspeed to 70 knots without changing pitch.  Remember, if you do need to adjust your airspeed, make a slight pitch adjustment!  Use power to control your rate of descent.  Numbers will vary, but about 400-500 fpm works for typical situations.

The “key position” is when we roll out, wings level on base leg.  This is the key position because it is the first good look you get at the runway, and gives an early opportunity to judge how the approach is coming along and whether you are high or low.  If you feel high, make a slight power reduction (maybe 200 rpm).  If the airplane was perfectly trimmed for your desired speed, this reduction will cause the nose to drop.  Let it drop slightly to maintain your speed at the new power setting.

On base leg, look at the final approach, to make sure there are no aircraft coming in on a straight in approach.  They may not have heard your radio calls. 

The turn to final should be made at least 500 feet agl.

Visualize the runway’s extended centerline cutting across the fields at the end of the runway.  Before you cross this line, start your turn to final and adjust your bank angle in the turn to roll out on the extended centerline.  As you roll out, reduce power to approximately 1400 rpm and add full flaps (unless you’re low!)  Pitch to maintain 65 knots, use power to maintain approximately a 500 fpm descent.

Final approach

On final, airspeed is critical.  We want to pick an approach speed and keep it steady all the way down.  The 60 to 65 knot range works good for the 172.  Items to consider when determining speed are:  Wind- strong and/or gusty winds warrant using slightly higher speeds for more control.  Weight- a heavy airplane stalls at a higher speed, so if you’re heavy, 65 might be better than 60.  Runway length- short runways give less room for floating, so if wind conditions permit we would use 60.  

So there is no exact number to use, but the important thing is- decide what approach speed to use and keep it steady.  Make changes in pitch to correct altitude deviations.  Use power to control your glidepath and rate of descent.  When you have airspeed under control, the only variable left is your descent rate.  Power will control that.

Judging height/descent rate.  As you look over the nose on final, there will be a point on the ground, a few inches above the nose, that appears steady.  Everything below that point will appear to be disappearing under the nose, everything above that point will appear to be moving higher in the windscreen.  This point is the “point with no relative motion” or simply the aim point- the point you would crash into if you didn’t flare.  We would like this point to be on the runway, so ask yourself- is the end of the runway getting higher in the windscreen?  Then we’re not going to make the runway, and we need to add power!  If the runway end is rapidly sinking below the nose, we are going to be long and are wasting runway- we need to reduce power.  Ideally, the end of the runway remains steady, appearing a few inches above the nose of the aircraft, with a constant airspeed, about a 500 fpm descent, and if necessary, slight power changes to keep the aim point on the end of the runway.  

Of course, the aim point is not where we will land.  Our touch-down point can be estimated by adding the distance we expect to travel in the flare to the touchdown point.  This will vary with approach speed and wind.  It can be as much as 100 meters, or as little as 10.  But as long as our aim point is at or beyond the runway threshold, we won’t worry about being short.

Crosswinds

We need to adjust for wind throughout the entire pattern.  We may need a slight “crab angle” into the wind to maintain our desired ground track.  For example, if we take off with a right crosswind, we will need to turn a few degrees to the right to keep from drifting left of the runway’s extended centerline.  We should consider the wind direction on each leg of the pattern and anticipate which direction we should correct to make a square pattern.  If  we don’t, we might end up too close or too far from the runway.  We can’t know for sure how much correction to use, so we simply turn a few degrees into the wind and then watch our ground track to see if it is enough.

On final:

On final, we can’t crab into the wind anymore!  If we did, we would touch down somewhat sideways, and that’s not good!  Once established on final we will use the “slip” method- we will slightly bank the aircraft into the wind, while using rudder away from the wind to keep the nose aligned with the centerline.  We should use ailerons to make small very small bank angle corrections to keep us on the runway centerline, and small changes in rudder to keep the nose pointing down the runway.  Simple!  Just don’t forget to keep your airspeed in your scan and use power to keep the end of the runway steady.  

Closing thoughts:

Learning to land in crosswinds is one of the most challenging aspects of learning to fly and it usually takes some practice to get it right.  Try to remain relaxed- being stressed does not help one learn!  If it seems challenging, remember the instructor sitting next to you has also gone through the same process- he or she was not born knowing how to land, especially not in crosswinds!  If they can do it, so can you.  It just takes some practice!  Also remember that your instructor will let you make mistakes because that is part of the learning process, but they will not let anything bad happen to the airplane.
Circuits are known as “traffic patterns” in other parts of the planet.  So, if you’re flying with one of our crazy Americans, they may accidentally call it the traffic pattern.  Our apologies! 

Finally, please remember that the numbers, power settings, airspeeds, etc provided in the diagrams are merely suggestions and will vary depending on conditions.  Your instructor will help you out with learning how and when to make adjustments.

If there could be just one item to remember from these notes:  On final approach, PITCH ATTITUDE CONTROLS AIRSPEED, USE POWER TO MAINTAIN ALTUTUDE OR RATE OF DESCENT!

