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Patterns

Airport pattern authority

	Except for traffic conditions where ATC (Air Traffic Control) has override powers, airport pattern directions, and altitudes are decided by local jurisdictions. 

Pattern safety

It is a matter of self preservation that the pilot should be aware of the world around him.  What we hear over the radio and from the airplane gives information of varying significance.  Out eyes should tell us of the signs of wind direction and velocity. (ATIS can be an hour old)  Wind acts as a weather forecaster.  Learn to read the wind.  What we see serves as a double check to confirm existing conditions. 

Pattern skills

How does a pilot become familiar on a first arrival at a strange airport?  You look for references both inside and outside the aircraft.  You use the heading indicator to determine the downwind heading, the base heading, the runway heading, and the upwind heading.  You look out away from the airport and pick visible targets that can be referenced to the airport.  With practice you can become skillful in this at any airport.  Unless you practice it you will continue having pattern problems. 



Additionally, you can learn to reference a particular row of rivets on the wing or a strut point with the centerline of the runway while in level flight.  Using the centerline is a way to overcome the optical effects of different sized and proportioned runways.  



If the downwind is flown appropriately to the wind conditions there will variations of distance from the airport laterally.  A crosswind that is blowing you into the runway will require a wider pattern track than will the wind that is blowing you away.  The strong wind right down the runway will require a tighter, closer base turn than will a calm wind condition.  The ‘calm’ wind condition will usually consist of several variable winds that change both direction and velocity throughout the pattern, approach and flare.   To the extent that winds are abnormal in direction and strength the pilot must make compensation adjustments to the pattern flight path. 



An essential to flying a landing pattern is climbing or descending to an altitude and accelerating to cruise at that altitude.  Failure to master the visual clues for level flight, the sounds of specific airspeeds, and the trim position in the C-150 will cause transition problems with higher performance aircraft.  The standardized airport pattern cannot be flown correctly unless the pattern altitude is constant.  You must be able to level off at altitude every time with a minimum waste of motion or time.  While doing this  relatively simple but hard to master procedure you must correct for winds so as to maintain a pattern suitable for landing and traffic avoidance.   A traffic pattern is the four basic flight skills being put to use.

Airport arrivals

One of the most critical phases of all flying is airport arrival.  The fact that radar is becoming increasingly available makes many arrivals more controlled and seemingly easier.  Just be aware that proper radio procedures are critical in the radar environment.  The existence of radar makes non-radar arrivals less frequent and familiar.  Regardless, always get the ATIS, communicate from known (pre planned) check point 10 to 20 miles out.  If you are unfamiliar, so advise ATC; doing so is a sign of competency.  Only incompetents try to fake it.  Request to over fly above pattern altitude if you are at all uncertain as to how make your entry.  Perhaps the most dangerous of all flight situations is to make an airport arrival incorrectly.  If you are at all uncertain, go to "slow flight" and GET HELP from ATC. The willingness and readiness to admit the need for help and to ask for it is the ultimate sign of flying maturity.  Only the incompetent pilot thinks he is supposed to know everything and is consequently reluctant to ask for help.



To a single runway there are seven standard arrivals.  There are two non-standard arrivals that are relatively hazardous. If no  special considerations interfere any of the seven may be requested.  If the pattern direction is known a 45 degree entry into the pattern need not be requested.  However, the tower must be advised that you will report right or left downwind.  As a standard procedure, except for the downwind entries, all other arrivals require a two-mile report unless otherwise advised.  The purpose of the report is to allow the tower time to locate you and plan a safe sequence for

your arrival.



1. straight in 

2. right base

3. right downwind

4. right standard (45)

5. left base

6. left downwind

7. left standard (45)

8. direct entry to left downwind (not recommended)

9. direct entry to right downwind (not recommended)



All of these can be modified by pilot request or ATC suggestion.   A modified entry may be at other than a precise number of degrees relative to the runway.  I recently heard an aircraft over the airport request and be approved for an overhead arrival.  Ask and you may receive.



A typical call might be..."Podunk tower Cessna 1234X the dump at 2100 with Alpha request right base 32 will report two-mile base"  Again, no punctuation should be used when writing or talking airplane.



The standard 45 entry has some dimensions that can be used to standardize a landing approach.  The ideal towered runway is about 5000', close to a mile.  Entering on a 45 and aiming at the runway threshold  and turning downwind at mid field would place the aircraft a half-mile from the runway and a half-mile from abeam the numbers.  Flying from the numbers to the 'key position would be another half-mile.  Base would be a half-mile as would the final.  This gives the aircraft a two-mile landing procedure with the first half-mile for pre-landing procedures, the downwind extension for slowing, trimming and configuring the aircraft, the base leg for descent and setting the length of the final approach.  



The two-mile reports for the straight in and base arrivals can be segmented much as the standard arrival and used to organize your landing procedures.



Two-mile reports

The two mile report should be 'measured' from the runway threshold.  the 'measuring can be done for the straight-in by using a known site directly in line with the runway or by using a call that says abeam (beside) a known site.  The last recourse is to visualize the runway flipped toward you two times.  If you use GPS, you should know the point on the airport used as its position and adjust your GPS reading accordingly.



The two-mile base reports can be done much the same as the straight in except for the use of the runway flips.  Your entry line should be aimed at a point anywhere from a quarter to a half-mile before the threshold.  



There is an instance where the 45 entry and two-mile reports can and do present pilots with illusions that can affect their airport arrivals and landings.  A pilot using the 45 entry at a runway of 3000' or less should plan to turn downwind abeam the departure end.  Flying to midfield before turning will reduce all the flight segments to 1/4 mile.  The best way to see this effect is to compare the pattern of a 5" drawing and a 3 inch drawing of a 45 entry.  The best advice I have for flying a pattern at a small or unfamiliar small airport is to keep the downwind twice as far as you think you should and you will be about right.



Where parallel runways exist, any requested departure may be restricted by ATC until they authorize a turn for reasons of conflicting traffic.  At any airport, a particular departure may by limited because of terrain, noise abatements, or local considerations where turns are only allowed after reaching a particular point or altitude.  Every airport will usually have a place where the preferred or prohibited flight procedures are explained and/or illustrated.



Intersecting runways make possible restricted clearances to land.  The restriction most often requires the pilot to land and hold short of the intersecting runway.  A pilot should not accept such a clearance unless able to comply.



I have read that world-wide the average wind has a velocity of about twelve knots.  At each end of this reference are wind extremes that can and do cause pilots pattern and landing difficulties.  One extreme the strong winds are expected while the other extreme, the so called calm wind, has unexpected capabilities.  A student should be exposed early to runways of varied widths and lengths in both left and right patterns  Each of these extremes offer specific problems that can be solved only by a varied exposure.  Once exposed a pilot will better avoid problems by using

the skills of anticipation he has acquired.

Airport departures

The departure from an airport begins with the preflight, progresses through

the run-up, and to the entrance of the runway.  The first step in any departure is to clear the approach area.  This includes the close-in base

from either side.  There are several different takeoffs and each of these

have varialtions.  (See Takeoffs)  The normal takeoff is an early lift-off

and climb at Vy which is the usual noise-abatment climb and gives the most

altitude over time of flight.  



The initial climb is normally straight out until reaching a locally determined altitude at which turns are permitted.  At the turn altitude

all the departure options exist.  Common departures are:



1. Straight out

2. Left/right standard 45 degree

3. Left/right crosswind

4. Left/right downwind

5. Left/right 270



To all of these can be appended the term “on course...destination.  This

‘on course has the advantage of being more precise as to direction.  This

means that ATC and other listening aircraft will have a better means of 

finding you.  During the climb you should be varying your heading so as

to clear below your flight path   Never make a turn without first clearing.

When you level off select an altitude within 3000’ AGL (Above ground Level)

that avoids thousands and five-hundreds.  The airport departure is second

only to the landing as a hazard area.



From a single runway there are nine standard departures that may be requested if there are no special considerations.  If departures can be made from both ends then we have a total of eighteen. If left traffic is standard there are two of these eighteen that need not be requested.  They are the two left standard (45 degree) departures, one from each end.  If no request is made you are expected to make a left standard departure.  The tower may ask for confirmation of as standard departure just to make sure.

From any ATC controlled runway you can request a...(they can, also, say no......on course (destination) may be appended to any of these.

A low visibility or weather related departure would be to request a climb in the pattern.





Class-D airport departures

If no request is made you are expected to make a left standard departure.  The tower may ask for confirmation of as standard departure just to make sure.



From any single runway you can request a...

straight out

left crosswind

left downwind

left 270

right standard

right crosswind

right downwind

right 270



You can optionally just say request left/right turn on course (destination)  The advantage of naming a destination is that other aircraft are given a more specific idea of the flight line you will be flying.  A low visibility or weather related departure would be to request a climb in the pattern.



Typical call would be..."Podunk tower Cessna 1234X ready 32 request right 270 on course Lost Hills"  No punctuation should be used in talking or writing airplane.

Noise abatement

The FAA lets local juristictions set patterns as to altitudes, direction, minimum turn altitudes, routes, etc.  Once saw a Swiss airport diagram which directed avoidance of individual homes, groups of homes and buildings in such a manner that the airport pattern resembled a sports car racetrack.



At Concord different runways have different local rules and preferences.  

Left turns off 32L are prohibited until past the second set of railroad tracks.  No turns are allowed below 600' AGL.  No descent is to be made (recommendation) until turning base on any runway.  For noise abatement one runway direction  may be designated at the landing runway while another runway direction is used for takeoff.  Only a certain number of planes are allowed to be based on the field.  There are four assigned rrival/departure routes for helicopters.  Inside the Class D airspace they are to maintain

600' AGL.  When the tower closes, left patterns are flown even for right

runways.  This last item varies among airports.



There is no one source for a visiting pilot to find this information.  The

A/FD has several items such as hours of operation, pattern altitudes,

and after-hours procedures.  The runup areas have signs with special 

instructions for departing aircraft and pattern turn altitude minimums.

The airport lobby will often have noise-abatment diagrams showing routes to use for high sensitivity area avoidance. 



The airport (CCR) is surrounded by noise sensors which can be crosschecked

with a particular time and aircraft on the ATC tapes when someone in the area makes a complaint.  Places like SFO have an automatic alarm system on its sensors where the tower is notified when a certain decibel level is exceeded.



The root problem is the permitting encroachment of homes on airport flying space.  Because of the 'noise' the land is relatively cheap.  Once enough homes are built the 'noise' becomes a political problem.  Pilots who learn to fly at airports where noise is not a problem tend to slow down before reaching the numbers and then descend at the numbers.  This type of pattern is not accepted at airports like CCR.  It is relatively common to be told to extend your down-wind at CCR because of traffic.  For that reason, among others,  The downwind altitude is supposed to be maintained.  (Pattern used to be 800')



A very minor adjustment in landing procedure makes the 1000' pattern

work quite well.  Cruise speed is maintained until the numbers.  Altitude is maintained until deceleration to approach speed.  Interestingly, this sets beautifuly Cessna 45s for the 'key’ position turns to base.  Our local CCR Piper Chief Pilot must be of the old school.  The 'maintain 1000' is ignored by his minions, much to ATC’s chagrin.

Flying the pattern

There is a helpful logic behind ATC always requesting that you report a two-mile final or two-mile base.  A 45-degree entry to downwind to a mile-long runway would allow a mid-field downwind turn 1/2 mile from the numbers.  A 45-degree entry to downwind to a shorter runway should be made at the departure end to prevent the optical illusions that lead to close-in downwind patterns.  With a half-mile to do the pre-landing before reaching abeam the numbers, another half-mile to slow down and reach the key position, still another half-mile base, and a half-mile final we have adapted the ATC two-mile base and straight-in to the basic downwind entry.



In the landing practice pattern the takeoff and climb to downwind can be just a precise as any other part of the pattern.  The lift off occurs at Vso or slightly higher in crosswind conditions.  Climb is delayed until Vy unless Vx is a requirement.  Runway alignment is maintained with crab as appropriate with at least one visual check around 300 feet.  Takeoff ranks #2 behind landings as a source of accidents.  You can’t achieve a successful landing without first making a successful takeoff.



The turn to crosswind is initiated after visually clearing the turn area and selection of a visual or heading reference.  In the turn the eyes and head are not turned but are used to maintain attitude, bank and airspeed until the visual point comes into view.  Very slight forward pressure is used both during entry and recovery from turns if a constant airspeed is to be maintained.  At the thirty-degree point of bank, back pressure is used to maintain airspeed.  All climbing turns are with coordinated controls at altitudes according to local practices at Vy.  Entry and recovery from the turn bank is coordinated with anticipated rudder and aileron as required by the direction.  Begin turn recoveries 15 degrees early.  Left and right climbing turns are significantly different and should be practiced equally.



Just where the turn to downwind occurs is usually determined by wind and

terrain conditions but occasionally traffic may require turns sooner or later.  The width of the downwind must be adjusted wider for any wind that blows the aircraft toward the runway and closer to prevent a wind from blowing the plane too wide.  This downwind adjustment is a critical flight positioning of the pattern which can only be made with repeated exposure to varying conditions.  A short base is a prelude to tragedy.



Leveling the aircraft at pattern altitude and anticipating the amount of trim required must be done according to the downwind speed desired.  There is no one best way to select this speed.  My personal preference is to use level cruise speed for several reasons.  Trainers are the slowest aircraft in the air.  Using a slow trainer speed downwind places unfair hardship on non-training aircraft in the pattern.  The cruise speed is a familiar trim, power, and sound condition.  The reduction of power at the numbers while maintaining heading and altitude gives a relatively constant key position for the base turn.  Most urban airports require (request) that pattern altitudes be maintained until turning base.  This technique allows each aircraft to select its pattern key position according to its performance.

Difficult patterns

I have read that world-wide the average wind has a velocity of about twelve knots.  At each end of this reference are wind extremes that can and do cause pilots pattern and landing difficulties.  One extreme the strong winds are expected while the other extreme, the so called calm wind, has unexpected capabilities.  A student should be exposed early to runways of varied widths and lengths in both left and right patterns  Each of these extremes offer specific problems that can be solved only by a varied exposure.  Once exposed a pilot will better avoid problems by using the skills of anticipation he has acquired.

Light wind pattern

Last week, as I walked up to the plane, I momentarily stopped and felt the wind.  It was very light but could be perceived as a tail-wind for the noise abatement runway currently in use.  I had my student, sitting in the plane, get out and asked him to feel the wind.  What followed was an analysis of what happens when a wind is classified as “calm”.  Even more importantly, we covered all the effects for the even greater probability that the wind would be “light and variable”.  We did some watching of aircraft making their landings.  Landings were consistently long on the 5000’ runway.  Also, the landings were usually off to the side of the center line.



On average, landings are made into runways with the twelve knot relatively constant velocity and direction winds.  Most of our practice and landings are into such winds plus or minus a knot or two.  This experience has taught us to make the adjustments to the pattern and aircraft configuration required to produce a satisfactory landing.  “Calm winds” which are more likely to ‘light and variable do not provide the clues the inexperienced pilot has come to expect.    



The light tail wind will increase the ground speed and shallow the approach angle.  The usual changes in flaps, power, and airspeed fail to produce the desired results.  This is caused by the fact that, while the tail wind may

exist from 600 feet down to 100 feet the winds higher and lower will be from different directions and velocities.  Even the tail wind will vary in velocity on final.  The momentary truly calm wind compounds the difficulties.



The solution I offered my student was to extend the down wind leg of the pattern by twenty to thirty seconds any time the ATIS, wind sock, or AWOS indicates a calm wind condition.  This adjustment allowed for the more shallow approach angle caused by the increased ground speed.  The student was on a good approach but a new “calm wind” problem arose. In the flare the aircraft would begin a barely perceptible drift off the center line.  



It seems that the intensity of the landing itself often so focuses the attention of the student that he/she is completely unaware of drift unless it is either pronounced or occurring just before touchdown.  The likelihood or probability of this condition occurring must be pre-registered into the mind of the pilot any time the “calm” condition exists.  With the runway out of sight in a proper flare the pilot must get his clues from the peripheral vision and the horizon.  This takes both practice and experience especially in calm conditions.  A failure to correct even the slightest side load on the landing gear is potentially very harmful to the aircraft since this is the weakest area of landing gear geometry.  The instructor who does not foresee this area of landing difficulty is not properly anticipating an area of difficulty.

Strong wind pattern

A few day prior to this flight another student and I had winds at 23 knots with higher gusts 40 degrees off the runway heading.  Once again I proceeded to talk and walk through the headings for both left and right traffic that would produce an appropriate pattern.  Just to get into the plane and start doing landings in these conditions would have been most inappropriate.  We were transitioning the student from a C-150 to a C-172.  This was his third C-172 flight but his first since getting his license.



In the pattern walk through, I gave the student the needed opportunity to see that some operational adjustments would be required.  The initial takeoff would cause us to gain altitude over less distance so that our crosswind would need to be flown angled well into the wind and extended somewhat to create a wider downwind.  The turn downwind would need to be angled away from the runway since it was necessary to fly a somewhat wider downwind leg both because of being in right traffic and because the wind direction would produce a an effectively shorter base leg due to a higher ground speed. The power reduction would begin before the numbers and even more angle into the wind would be taken to counter the increased wind effect at a slower airspeed.  The wider downwind would give us a base leg sufficiently long to allow adjustments in the length and height of our final approach.  The instructional emphasis here is that the pilot’s control over the final approach must begin on the downwind leg if not sooner.



Under these or similar conditions the landing must be considered an option not a necessity.  The go-around is the first choice option if the stabilized final approach cannot be established.



Flying the same runway in left hand traffic in the same wind conditions requires the pilot to make a shorter crosswind to help counter the wind’s efforts to drift the aircraft away from the runway.  The downwind leg 

must be angled toward the runway.  The base leg again must be sufficient to allow adjustments to the height and length of the final approach course.



The instructional process for landings is not complete unless it exposes the student to the wind conditions described above.  The opportunity to fly both left and right patterns in the same crosswind conditions is essential.  Variety of pattern and conditions can be created by going to controlled airports with multiple runways.  ATC will honor requests for crosswind runways and different patterns when traffic conditions allow.  Changing the time of day is a good way to obtain varied wind velocity.

Seeing what you’re looking for

The pilot seeking a final stabilized approach to landing should develop a program of constants in the airport pattern.  Power is reduced to 1500 rpm.  The aircraft is trimmed for a pre-selected airspeed for every leg.  Flaps are applied in 10 degree increments on each pattern leg according to pilot judgment of wind and pattern.  The use of a consistent size pattern including the planned application of flaps at pre-selected points of the pattern allows the student pilot to develop the necessary decision making judgment. 



The day of just pointing the plane at the runway left with the invention of flaps.  The pattern and especially final is flown at a constant power, airspeed, and glide angle.  Once the constants are set, the pilot is able to determine his relationship to the landing zone.  Finding this relationship visually is just as difficult as finding the ‘sweet spot’ for level flight.  With practice and experience any changes in the visual space between the nose of the aircraft and the end of the runway and any changes it its trapezoidal shape will enable the pilot to determine if the approach is high, low, or O.K.  The constancy of flap/trim application during landings produces repeatable results.  The production of repeatable results during approach, roundout and flare is what produces good landings.

 

When the space between the nose of the plane and the end of the runway is decreasing you are too high.  This is NEVER adjusted by lowering the nose with a resulting airspeed higher than normal approach speed.  Flaps may be added, power reduced, or airspeed reduced to short field minimum.  (As a last resort shallow S-turns can be used if altitude and distance allow.  Proceed very carefully as to airspeed and bank.) These three basic options are the only ones available to students.



When the space between the aircraft nose and the runway seems to become larger and flatten, the runway trapezoid lengthens.  You are low.  Do not add a little power, add FULL power.  Hold forward yoke pressure, maintain approach airspeed until the nose of the aircraft visually touches the runway.  Now reduce to normal approach power and proceed.  (See material on the decelerating approach below)  

 

The runway will retain a constant relationship to the nose of the aircraft.  Normally there will be about 100' of space between the nose and the end of the runway.  If the space decreases or the nose visually touches the runway you are too high.  When the space increases or seems to flatten you are low.  Appropriate corrections are called for if high or low.



If high, flaps may be added, power reduced, or the nose raised to decrease airspeed.  The last action, apparently contradictory should be explained and practiced.  The best solution for being low is to apply maximum power for a duration sufficient to acquire the desired glide slope.  This too should be practiced.

Runway lights

		The A/FD has information as to type of system at airports.  Alignment of Elements is an array of three unlighted plywood panels in which the middle panel can be above, in line, or below the two outer panels 

VASI

If you have visual contact with the runway the FAA recommends flying the VASI if it is available.  If there is a visual descent point (VDP)You can descend below the MDA if you have visual reference as required by FAR 91.175(c)(3).  You cannot descend below the MDA before the VDP. 



According to FAR 91.129 (d)(3) a flight into a VASI at a controlled airport with the tower open must remain at or above the glidepath until lower is required for landing.  The rule applies only to a VASI and not to other glideslope light system.  The rule applies only if the tower is operating.  



The three-bar VASIs  has two glide paths.  The far two bars are for large aircraft; the two near bars are for small planes.  Normal glide path is 3 degrees and upper glide path is 1/4 degree higher.  Some locations have 4.5 degree glide path to give obstacle clearance.  VASI is not part of instrument landing system.  An inoperative VASI does not affect IFR minimums.  Obstacle clearance up to 4 miles or less and 10 degrees to each side.

Tri-color VASI

Green is on glide path, white is above and amber/red when below.

PAPI

PAPI stands for precison approach path indicator.  Four lights to left of runway.  4 white for high; 2 white/two red for just right, four red for low.



PLASI is a rarely used single light system where a single white light shows

when on glide path and a red light when below.  You may see a pulsing red and

white light that increases frequency the more off the path you may be.  Can be

confused with nedwer aircraft tail beacons. 

Short approach

The short approach is a pattern landing procedure that may be used by the 

pilot by pilot request, ATC request at controlled airports or when desired at uncontrolled airports.  The purpose may be practice, economy, traffic

or just ‘because’.  In a normal downwind pattern, when abeam the numbers

C.H. is applied and power is reduced to approach power.  Hold heading and altitude until the airspeed reaches the white arc.  As soon as the

airspeed reaches the white arc an immediate turn to base is begun with

simultaneous application of full flaps.  At approach speed the path of the aircraft is adjusted to the threshold of the runway by making the base leg angle toward the runway as required to give alignment for final approach.

For practice purposes it is wise to use 1000’ markers for the threshold.

Short-Short Approach

This is not a recommended landing because it shock-cools the engine.  Downwind prelanding check.  Abeam the numbers power off.  Hold altitude until white arc and put in full flaps.  While flaps are going down make turn to base.  Fly 60 kts.  Trim.  May need to fly direct to runway.  Round out.  Flare.  Touchdown.  Rollout.  Cleanup.  55 kts on short final for short field. Flaps up.  Brakes.

Decelerating Approach

Certain airports and aircraft lend themselves to long, flat and low final approaches.  Such an approach can lead to the "constantly decelerating  approach" due to elevator use or the 'behind the power-curve approach' brought about by gradual increases in power.  The only 'correct' procedure for a perceived low approach is full power applied to attain the normal approach slope and airspeed.  Any gradual application of power or yoke adjustments will only make the aircraft go slower and slower and down faster and faster.  Refer back to the undershoot landing. search

The Calm Wind Approach

One of the most difficult patterns to fly well is the one required by a calm wind.  In a calm wind situation a student pilot anticipates that landings should be easier.  Not so. It is the calm condition at an airport that creates problems.  It is not usual in calm wind conditions to have winds of differing velocities as you descend on final.  During calm wind landings I suggest that you allow a slightly larger pattern to allow for such variations.  If you use the standard landing procedures, suggested elsewhere, you will probably be high on final in calm wind conditions.  The airplane is configured for a steep approach but does not come down.  Even with full flaps, power off, and short field approach speed the airplane does not come down as expected.  Even a well planned approach under calm surface wind conditions can result in a go around.  A second approach may have the same result.  The fact is that the calm wind at the surface may well be a tail wind  500' above the ground.  



If you experience such an approach, advise the tower to  consider changing runways.  Even at tower airports it is not unusual to have a wind shift occur well before the runway is changed.  Sometimes the runway will be retained because of local noise-abatement requirements.

Approach (instructor)

The older technique of power off had some inherent dangers.  Power off landings can shock-cool the cylinders.  Carburetor heat will become ineffective as the engine cools.  Full power will need more careful  application to prevent loading up the engine.  I very much recommend that the landing approach and flare be made with power.  There is usually a decrease in the wind near the ground.  This causes an increased sink rate.  By carrying power this increase in sink rate is not a problem.  Power allows you to raise the nose with the added elevator authority provided by prop wash over the control surface.  At 1500 rpm considerable float is available in ground effect.  Reducing the power in increments of 100 rpm can be used to control the float and touchdown point.  Leaving the power on allows a very controlled soft-field landing.  



From level cruise in the C-150, if power is reduced to 1500 and speed reduced to 60 kts, three full downward turns of trim will hold that speed after deceleration in descent.  (The same procedure will trim out the C-172 at 70 kts.)  Ten degrees of flap will cause the nose to pitch up and speed go to 50 kts.  One full upward turn of trim will return you to 60 kts.  If you hold the nose down while putting in ten degrees of flap and then trim up one turn the airspeed will remain constant.  The same process holds true when an additional 10 degree increment of flap are added. 30/40 degrees of flap requires only one turn.  



This engineering of the flaps is essentially why a C-150 can be flown without using trim.  And why it is possible to find (poor) instructors who teach flight in the C-150 without the use of trim.  If you don't trim for slowing down you don't need to trim for adding full flaps.  Thus the short approach procedure does not require trim.  If you do trim for slowing down and add flaps you must retrim and you are back to where you started--trimmed for level flight in the C-150.  The student who does not trim for every configuration will be severely handicapped in transitioning to higher performance aircraft.



Starting at an even hundred within 3000' of terrain and on a cardinal heading have the student pull carb heat and reduce power to 1500 while holding heading and altitude.  (This should be easily done since it conforms with many of the previous entries) Move the trim wheel from the top button down three full turns for a trimmed speed of 60 kts. Check the trim by letting go of the yoke.  (Be sure to let the student knows that you are setting up a descent.) Make successive left and right 30 degree banks to 90 degrees.  (Of course, we clear before every turn!).  Have the student anticipate the need for forward yoke pressures when entering the bank.  Lead with right rudder in right turns.  Apply slight back pressure when in the bank and slight forward anticipatory pressure when coming out of the bank.  Lead with right rudder coming out of left banks.  We are working for accurate airspeed control at 60 kts.



Once reasonable proficiency is acquired making these descending turns without flaps we are ready to add flaps.  On a cardinal heading and descending at a trimmed 60 kts have the student add a count of 1-2-3-4 with the flap switch.  Dampen the pitch up with the yoke and allow the speed to stabilize.  It should be at 50 kts descending.  Move the trim wheel up from the bottom button one full turn.  Dampen the pitch down with the yoke and allow the speed to stabilize.  It should be at 60 kts again.  Show that there is a one-to-one relationship between 10 degrees of flap and a full turn of the trim wheel.  Trimmed without flaps at 60 kts and 1500 rpm you can hold the nose with the yoke while putting on 10 degrees of flap and taking off one turn of trim and maintain the same speed as trimmed hands off.  (It may be necessary to climb back to altitude several times during this procedure.)



At altitude again, repeat the process from a cardinal heading.  Reduce power and trim for 60 kts.  Make left and right banks as before without flaps.  Add 10 degrees of flap and trim for 60 kts.  Again make left and right 30 degree banks to 90 degrees.  (The student should be advised that as the flaps are added a slightly greater anticipation and pressure is required both with rudder and yoke throughout both turns and leveling out.)  Add 10 more degrees and trim again for 60 kts. (One turn of trim.)  Again make left and right turns.   When we first slowed up we trimmed down three times.  Now as we put in the remainder of the flaps we will take off (up) one full turn.  The trim is now back as though at level cruise but with full flaps.  We make left and right 90 degree turns and are given a 'go-around' altitude.  There are no dumb go-arounds



This suggested landing procedure is only one of many.  It has, however, some inherent advantages.  A constant air speed that is obtained, with very small variations, by a set pattern of trim and flap positions that will carry over to all Cessnas.  Good trim skills will readily transfer to high-performance twins.  The use of a count, where indented flap positions are not available removes the flap indicator watching otherwise called for.   In addition to well planned/flown landings the student should be exposed to errors of planning and the acceptable corrections.  The ability to correct mistakes is even more important to landings than having everything go smoothly.  The safe correction of a planning error requires greater skill than does doing it right in the first place.

Instructor Information

Students should not read instructor material.  The hazard lies in a possible reduction in instructor prestige.

Traffic Patterns (Instruction)

Take two separate pieces of papers.  Draw to scale a runway 1 mile in length on one and a 1/2 mile runway on the other.  Draw a 45 degree entry lone to both runways and the downwind turn point at mid field for both.  What we are trying to illustrate is why the inexperienced or unfamiliar pilot is usually too high at a small airport.  A two-mile straight in approach should  be drawn and divided into four 1/2 mile segments. Use this  to show how the sequencing of events of the normal 45 entry is related to the straight-in.  Additionally, inexperienced pilots become tense at small strange airports and tend to fly closer tighter patterns due to failure to compensate for the perceptual differences.  



On the larger diagram, the midfield turn to downwind give a half-mile for prelanding to the numbers, a half mile extended downwind to the key position, a half mile base leg, and a half mile final.  This pattern, straightened, is the same length as the 2-mile straight-in approach and the 2-mile base call often requested by ATC. 



The same approach used at a smaller field results in only a one mile pattern and an approach too high to land.  This is a frequency occurring illusion at unfamiliar small airports.  The solution I suggest is that, when entering downwind at a small or strange runway, you should fly twice as far out from the runway on downwind as seems optically correct.  This is particularly important if right traffic is required.  the desire to keep the runway in sight.   When the downwind is too close the desire to keep the runway in sight causes the pilot to keep the right wing low and to gradually turn ever closer to the runway.  This can lead to a short base leg and a stall/spin while turning final.  By flying twice the perceived distance on downwind at small airports you will be about right.



Using the same runway patterns, now draw a wind arrow at right angles.  Draw in a number of small airplane to illustrate the required headings and the degree of turns necessary to keep the aircraft the normal distance from the airport.  Draw the patterns in both left and right traffic so as to illustrate the effect of the downwind turn on base and crosswind turns.  Emphasize that the turns to final between the left and right requires a completely different application of rudder and aileron to set up the half Dutchroll cross wind correction.



Draw additional patterns (red) to show how failure to maintain downwind lateral distance can result in getting too close and tight to the runway prelude to a spin entry.  This is most likely to occur at a strange, small airport where visual references have not been established.  



At CCR the noise abatement landing procedure is that no descent from pattern altitude (1023') be made until turning base.  While slowing an aircraft prior to downwind entry may be initially beneficial for instructional purposes, it creates attitudes and habits that are both inefficient, expensive and lacking in flying courtesy.  Don't slow down the system by flying inefficient patterns.  Instructional procedures that force higher performance aircraft into inefficient flight maneuvers is detrimental to flying.



The more variations in departures and arrivals the better.  This will serve to familiarize the student with identifiable ground points known to ATC.  It also helps analysis of the reports of other aircraft and their relative importance.  (More on this later)  Failure to offer and discuss arrivals and departures severely limits the development of competency.  The prelanding process should be a routine ground pre-flight instructional procedure.  All of the foregoing is taught with the expectation that it will carry through to more complex aircraft.



In time, each pilot will develop personal preferences and standards for pattern procedures.  The ideal is to give other pilots the maximum opportunity to see and hear about your arrival, entry, and plans.  Being accurate in giving your position helps ATC and other pilots.



Most mid-air impacts occur in the pattern.  How you arrive at pattern altitude is partially determined by your aircraft.  Low wing aircraft are well advised to arrive at or slightly below pattern altitude.  High wing aircraft see better when descending.  If you fly a very wide pattern it is likely that some aircraft closer in may unintentionally cut you out on final.  Fly the pattern so you are where you are supposed to be and where others will be looking for you.

Pattern Diagram (Instruction)

The following diagram is a worthwhile exercise for a combined student and

instructor lesson.  This is especially true for the student who is learning

at an uncontrolled airport with limited approaches and departures.  At

a controlled single runway airport all of the arrivals and departures

would be possible in a calm-wind situation.  It is important for a student

to be exposed to all of the possibles both as flight procedure and radio 

procedure.  
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The radio advisories (uncontrolled) and requests (controlled) will vary

for every arrival and departure.  The 45 degree sight lines have been 

extended inside the pattern to illustrate selection of the ‘numbers’  as

your entry aiming point for downwind entry.  This works very well when

used on a 5000’ runway.  You get 1/2 mile to the numbers, another 1/2 

mile downwind extension, a 1/2 mile base and a 1/2 mile final.  By unwinding this you also get the two-mile reporting point usually requested by ATC.  



The same diagram  depicted for a 2500’ runway presents an optical illusion

that creates a very compact pattern that is most likely to place the pilot

too close and too high on the final approach.  Again, a relatively slight adjustment to the visual planning will resolve the problem.  You must 

visually pre-plan a wider and larger pattern that on a downwind 45 entry

will make the turn to downwind not at midfield but at the departure end

of the runway.  the general rulse is to stay farther away in the pattern

that you think is required (about twice as far) and you will be about right.  Adjusting to airport size is most difficult for those pilots

who have nevery been subjected to the visual differences. 



Note: Unable to reduce to scale due to ignorance.
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A flight training program should provide the new student with opportunities to develop the needed pattern adjustment and orientation skills.  Extensive pattern work at the home field is not the thing to do.  Make flights to nearby airport for development of skills required in airport arrival, pattern entry and approach adjustments.   

Wind

An airplane moves in an air mass whose movement affects the ground speed of the aircraft.  In every landing the pilot should be aware that airspeed and ground speed are not the same.  Regardless of groundspeed the required airspeed must be flown.  The landing ground speed in a 90 degree 30 knot crosswind will closely approximate that of a calm wind landing.  Regardless of the wind direction and velocity a minimal ground contact speed is desirable.  The pilot must exercise his best judgment in consideration of conditions, POH recommendations and his own abilities in deciding how to apply flaps.  If you are undecided or affected by unfamiliarity, turbulence etc, get further instruction to improve your decision making ability.  As with any landing, do not add flaps within 200' of the ground since configuration changes are likely to have significant influence on your airspeed control.  The removal of flaps should only be incorporated into a go-around.	



Wind often is very stressful to the pilot.  Takeoffs and landing techniques

require greater skill under the influence of wind.  even the light and variable wind adds complexities that are difficult to plan for.  Having specific wind information can either add to or subtract from a pilot’s stress.  Runway selection is primarily based on wind direction except where noise abatement rules prevail.  Acquiring wind judgment skills is a prime

reason for flying in different conditions.  A pilot has no way of knowing

how the wind will be on a particular leg, at a particular runway, at a 

particular time or hsow it will change without notice.  You must always

fly in ancicipation of the wind never being as forecast, stated or expected.  Use the wind to stretch your skill limits.  



With experience a pilot learns to read winds from water, dust, DME, GPS, the windsock and weather forecasts.  Regarding the latter, one thing you can be certain of is that the winds will NOT be as forecast.  It is not a good idea to read the wind from a tetrahedron.  Most tetrahedrons have locks that allow them to be positioned for the preferred runway without regard to wind direction.  The windsock is the best wind indicator at an airport and should be noted on downwind and especially on final.  What you see on downwind will enable you to make a wind adjusted pattern.  A disproportionate number of landing accidents are caused by a pilot’s failure to adjust the pattern for wind direction and velocity.



The FAA wind cone (sock) can be of several colors but usually orange and either 8 or 12 feet long.  Wind socks are fully extended in 15 knot winds. 

I make a practice of having students practice reading windsocks by comparing ATIS or tower wind directions and velocities with their guesses from the windsock.  At one time Concord, CA had five windsocks.  It was not unusual to have them all showing different direction and velocity.  There is no record of the first windsock, however, the first lighted windsock was

sold in 1928 by the Heath company.

Crosswind Leg 

Crosswind heading/course skills are required in every airport take off where there is anything other than a calm wind.  If the wind is right down the runway then the wind effects on heading/course occur on the crosswind and base leg.  Just as importantly, the wind speed effects occur upwind and downwind.  The ground speed of the takeoff and landing are as slow as the differences between Vso and wind velocity allow.  If the upwind is not angled far enough away from the airport you are apt to have a very short and fast downwind.  If the speed of the downwind is not anticipated in the turn to base the downwind may be excessively extended.  Failure to correct heading in the crosswind and base legs makes the pattern a trapezoid (wrecked-angle) not a rectangle.  The incorrectly flown crosswind leg can greatly reduce the separations normally allowed for 45 degree entry of arriving traffic.  Draw it out and see the effect.



The 90 degree crosswind to the length of the rectangular pattern requires that the crosswind be adjusted.  The crosswind leg will be affected by the wind. The groundspeed may be either fast or slower depending on the direction of the pattern.  Adjustments to the leg length must be made in anticipation of the base leg requirements.  The wind effect on the base leg ground speed will be opposite to that of the crosswind leg.  Draw it out and see the difference the pattern direction makes.
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Turning Downwind in a Crosswind

I believe that shallow banks are more likely to result in a skidding turn and a stall with the ball to the outside (high).  This is a prelude to a spin.  Better to always make 30( banks in the pattern and adjust where you roll-out.  This bank reduces the “blind” time in the turn.  Pre-decide how you are going to correct for the crosswind.  Put the plane where you want it on downwind to give a base leg length sufficient to allow corrections. 



Skill in performing crosswind patterns is directly related to ground reference skills.  The turn to the crosswind part of the pattern also requires awareness as to the wind's effect on speed and ground track.  At 90 degrees the crosswind leg will be either a tailwind or a headwind.  There is an illusion of speed that occurs during these turns.  Rely on the indicated speed and not the perceived speed from your peripheral vision.  Without conscious awareness this side vision will give the pilot a sensation of speed or lack of it while in a turn. 

  

The downwind leg of the pattern requires that crab be held into the wind.  The pattern should be maintained regardless of the wind. This applies either for takeoffs or landings.  In a crosswind, the pilot must depart upwind with sufficient crab that the track of the plane will not conflict with the straight out path from a parallel runway.   The turn from base to final must be flown so as not to conflict with the final approach of a 

parallel runway.
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Left downwind leg has dangerous effect if wind allows a short base leg.



Should you find that your patterns are getting tight because of wind,

the cure is to do some 700’ ground reference practice in the worst

wind you can find.  Go with an instructor if you can, solo if you

must.  The closer you are to the ground the better you will be able

to judge the required correction.  Once you have the required correction climb back to pattern altitude and fly the wind correction there.  The

idea is to develop the sight lines required.

Base Leg Turn with a Tailwind

The greatest hazard on such a base leg turn occurs when the wind becomes a tailwind.  This increases the aircraft ground speed by the wind velocity.  If the pilot has not correctly anticipated the increased ground speed with an early turn to final several problems arise.  As the pilot becomes aware of overshooting the final turn to runway, he senses (peripheral vision)that he is moving much faster than usual.  The approach and glide angle is much flatter than usual.  To lower the speed he raises the nose, to correct the overshoot he wants to increase the rate of turn most often this is accomplished by additional rudder.  Here we have the classic stall-spin entry in the downwind (tailwind) turn.  Basic procedure if the wind is

blowing you towards the runway on downwind would be to double your distance

from the runway on your downwind.

Right Patterns

As mentioned above, the best and only preventative for getting into a situation where the base leg is too short, is for the pilot to have corrected for the crosswind on the downwind leg so as to fly a wider pattern that will give a longer base leg.  This is most easily accomplished in left patterns because the runway is easier to see.  The potential problem worsens in right patterns.  The pilot is apt have difficulty in seeing the runway.  Several dips of the wing to bring the runway into view will cause the plane to gradually move closer to the runway.  This can drastically shorten the base leg and lead to a stall-spin situation. If a crosswind is moving you closer to the runway, get much further out (away from the runway) than seems appropriate and you should be about right.  In this situation further away from the runway is much safer.
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Tailwind Final

The turn into a following tailwind raises the ground speed.  The pilot who reacts to this ground speed and not the indicated speed is likely to increase back pressure on the yoke to lower the speed.  A no! no!   You must understand the relationships between indicated airspeed, ground speed and relative wind.  In a downwind landing your approach will be flatter, faster (ground speed) and higher. The main difference between a headwind landing and a tailwind (downwind) landing is the angle of the approach and the ground speed at touchdown. Do not increase airspeed downwind.



The downwind rollout distance difference from a no-wind landing can be figured by finding the "square of the quotient of the actual touchdown speed divided by the normal touchdown speed" .  If you normally touchdown at 40 kts and are landing with a 10 kt tailwind you will first divide the normal speed 40 + 10 = 50 by 40  = 1.25 x 1.25 (squared) = 1.56 which means that you will require 56% more landing distance with a 10 kt tailwind.
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A tailwind will increase the groundspeed and make ithe approach shallow as diagramed.  The amount of tailwind varies with the relative angle of the wind.

Headwind Final

The turn into the head wind is not as likely to create a problem since the reaction is to lower the nose.  These perceived speeds become critical in landing.  A strong headwind to the runway will, however, cause a relatively steep and unfamiliar glide angle.  Do not let this steeper approach cause you to raise the nose.  Maintain normal indicated airspeed and do not be concerned about being too high, on a short runway, or even landing long.  Keep the normal approach speed regardless of the approach angle. 



Winds of 15 kts or greater will give very steep full flap approaches.  Barring gusts, this is no problem as long as the correct approach speed is maintained into the roundout and flare.  The angle of the approach angle gives the illusion that the descent is actually faster.  Such is not the case.  If the nose is raised to slow the descent it can actually increase the rate of descent while decreasing the airspeed.  Under such conditions, a stall can occur unexpectedly without the exaggerated nose-up attitude of the typical stall.  By maintaining the proper approach airspeed we will have the ground effect cushion required during flare.  Under gusty conditions it is well to add 5-10 kts to approach speed, use less than full flaps, and maintain power into the flare.  



Very strong winds 18 kts up require special attention. The crosswind turn made after takeoff may not be 90 degrees to the runway.  Rather a heading must be selected to give a 90 degree ground track allowing for the wind.  The same procedure must be followed on downwind and base.  It is not necessary to worry about being too high in strong winds even with no flaps.  To avoid being carried too far away from the runway on your downwind, you should proceed with minimum delay to your base with a crab toward the runway. 
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90 Degree Crosswind

At the multiple runway airport a 90 degree crosswind is a relatively unusual wind.  For this reason some pilots may lack sufficient experience to deal with 90 degree crosswinds of any velocity.  If the crosswind is blowing so as to move you closer to the runway, double your downwind distance from the runway.  Choose a heading that will make the desired correction and fly the heading.  With a longer base leg you can start your turn early and allow the wind to blow you over to the final approach course.  You will already have the proper wing low so all that is needed is to punch in opposite rudder and lower the nose for approach speed.  You should draw this out in both left and right patterns around a runway until you understand what safety requires.

45 Degree Crosswind

When the crosswind is less than 90, each one of the pattern legs requires a heading /course adjustment.  Prior to takeoff you should make a tentative heading selection and flight lines that will give the desired crosswind ground track for each leg.  Allow an extra 30 seconds or so of time when flying against the crosswind.  If the wind is a partial tail wind you might turn downwind sooner than usual.  It is more likely that you will unintentionally stay too close to an airport in windy conditions.  By staying further away and keeping a somewhat longer final, you allow yourself more time to make adjustments.  Draw a pattern around an airport in both left and right traffic and a wind at 45 degree crosswind.
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Crosswind Procedures

The crosswind landing requires crossing the controls, not what you have normally striving for.  It feels funny (read bad)  You fight the effects on crosswind, downwind, and base by turning the aircraft into the wind in coordinated flight.  On final, the rules change and the effect of the wind is corrected with wing low and opposite rudder.  1/2 of a Dutch-roll.



Winds are not usually steady and stable.  They will vary in direction, velocity and change with altitude.  A constant adjustment of rudder and wing is required to compensate for these changes.  If the pilot persists in holding a tight grip on the yoke he will be unable to sense the corrections required.  



When you first fly downwind you must start making your adjustment for the wind.  The wind is never exactly as given on the ATIS or the AWOS.  The wind be it calm, blowing a gale, 90 degrees cross, down the runway or any combination thereof, will require the pilot to adjust, plan, re-adjust and re-plan the pattern required for a given wind.  Failure to anticipate and make the required corrections in a timely manner can lead to an accident.

If you have not made a pattern that allows a smooth transition to final, go around. 



The base to final (key position) turn is the critical point in the pattern.  You can correct for being high or low by correcting the angle and by flap application.  You need practice to make this determination of being high or low.  Regardless of the wind you should fly a constant airspeed since this will give a relatively constant angle on the approach.  Learning to judge the angle commensurate to the wind direction and velocity takes practice and experience at a wide variety to airports.  



Problems with crosswinds are directly related to basic flying skills.  Ground reference, trim, airspeed, Dutchrolls, and light touch come immediately to mind.  You must be able to make the required runway alignment adjustment to counter any unexpected wind change instinctively.  There is no time for complex thought processes close to the ground.  The need for drift correction can occur even in "calm" conditions.



Every aircraft is certified has having a demonstrated crosswind capability.  This is determined by the winds available at the time of certification.  An average pilot should be capable of landing in such conditions.  As crosswinds exceed this demonstrated minimum a pilot should minimize flaps and increase approach speed.  The maxim aircraft capability is exceeded when full control input is not capable of maintaining directional control even at increased speeds.  



The cross-control slip method of crosswind landings utilizes the lift forces of the wings to counteract the drift effects of the wind.  The wind is countered by varying the bank (read lift-turn) effects of the wing.  Any turn is countered by opposite rudder.  A crosswind landing is possible as long as there is sufficient rudder power to keep the nose aligned with the runway.  Additional rudder power may be obtained by increasing airspeed.



Properly performed, a crosswind landing will touchdown on the upwind main wheel first.  On touchdown the yoke should be moved into the wind to keep the downwind wheel off the ground until the aileron ceases to be effective.  As in other landings the nosewheel should be the last to touch.  In this configuration you now have the yoke correctly positioned for taxiing.

Extreme Crosswinds

More aircraft are damaged by poor crosswind landings than from any other single cause.  Ability to land in a crosswind depends upon the aircraft capability and the pilot’s ability to use that capability.  Crosswind landing skills require constant rejuvenation.  The complexity of skills used in making crosswind landings are not exceeded by any normal flight maneuver.



Addendum

If a 30 degree bank is safe, 20 is safer.



Is a limit of 20 degrees in the traffic pattern being over cautious?  There is no significant increase in load factor at 30 degrees, you still have sufficient of margin for error, and you will soon become comfortable with that bank. 



While 45 degrees coordinated bank has no basic problems you are not leaving enough margin for error.  Should a distraction occur that causes an additional bank increase and possibly a slowing or lack of corrdination. The stall speed in a 45 degree bank is only slightly less than a normal approach speed.  Not much less, but less.  Stall speed is unpredictable in a skid, and it is very likely that only the trailing wing will stall. When the wing drops, instinctive use of the aileron to pick it up will only aggravate the stall and most likely turning it into a spin. 



It is far mor important in the pattern for the student to maintain airspeed and coordination. Banking more or less than 30 degrees is accepable as long as excess rudder is never used to increase the rate of turn.  This is an IFR standard rate turn device on instrument approaches sometimes known as ruddering it around. 
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