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Jan 2006                          Standard Cirrus   Pilot Briefing


The Cirrus is very responsive, with lighter flight control loads than the training gliders.

You must fly it very smoothly, especially in pitch, during takeoff and landing.

At high airspeeds, the "all flying" horizontal tailplane (elevator) is sensitive in pitch. 

It has good gliding performance at 36 to 1 at 49 knots.  It thermals very well at 45 knots.

It lands "fast" at 55 knots with 3/4 airbrakes, that are not as effective as other gliders.

It has a retractable landing gear which must be lowered before landing.

A "CG" tow hook is mounted back near the landing gear, which can cause directional control problems on the early part of the takeoff roll, before you have effective rudder response.  If you lose directional control, release immediately.  The CG hook does not assist you on takeoff.   Other gliders with a forward "nose hook" allow the towrope to pull you straight if you get out of alignment.  CG hooks will not help you straighten out. 

If you get pointed away from the towplane on takeoff roll, you will continue in that direction because of the CG hook.   Release if you are not rolling straight.  

CG towhooks on aerotow can cause towplane "upsets", as the glider can quickly "kite" up, lifting the towplane tail and tipping the towplane.   This requires that you fly a smooth, precise tow position and release immediately if you lose sight of the towplane.

Assembly and Positive Control Check:  The elevator must be double checked after installation and a "positive control check" performed.  Check that the single main wing pin is secure.  Check the connections of aileron and airbrake pushrods, out of sight inside the fuselage, behind the wing spar.  Check all of the above before every flight.

Attach canopy lanyard.  Install battery. Turn on master switch.  Install microphone. 

Wing root tape should be tight, or it will "buzz" in flight.   Gap seals must be secure.

Main wheel tire pressure (36 psi) should be checked. 

Ground Handling: 

Turn the glider by lifting the tail by the fuselage, never by the elevator, 

or install tail dolly  (always remove tail dolly when unattended).

Pull the glider by shoulder straps, never by the wingtips.

Do not tow fast behind the car, and avoid taxiing over rough surfaces.

Like all aircraft, this glider is built light and strong.   Every piece contributes to the overall strength of the aircraft.  Handle all aircraft gently and slowly to avoid even the slightest damage.   It is a delicate work of art!

Tail Dolly must be removed as soon as the glider has been placed onto the runway. 

Aerotow and flying with the tail dolly attached may be difficult.   Weight and balance may be too far aft, which is dangerous.   Remove Tail Dolly as soon as practicable, and before the pilot gets in the cockpit.     Stow in crew vehicle / hangar / dry place.

Seating Position:   The pilot seat is reclined.   Make sure you have enough cushions so you can reach the tow release.  Locate the tow release knob and its lanyard.

You sit very low to the ground in the Cirrus.   Look forward – far down the runway before takeoff, to visualize your landing attitude "sight picture".

Rudder Pedal Adjustment.  Push with light pressure with both feet on both rudder pedals while pulling on the rudder adjust "T" Handle.   Rudder pedals will "click" back into a notch.  Make sure you can get full deflection of the rudder before takeoff.  

After release from tow, you may want to move the rudder pedals away from you for more comfort, as you don't need very much rudder, as adverse yaw is minimal in this glider.   

During aerotow, do not adjust anything in the cockpit.  FLY THE GLIDER.  Don't fiddle with rudder adjustment, air vents, water bottles, GPS or vario.  Your inattention to flying the glider will instantly put you out of proper tow position and into an unsafe situation.

Know the difference between the Release Knob and the Rudder Pedal "T" Handle!   Locate the lanyard for the release knob and keep it in reach near your left leg.

Trim Operation.  The green trim knob must be unscrewed a half-turn counterclockwise to unlock, then it slides fore and aft.   Screw clockwise to lock to new trim position.  

Set trim to neutral for takeoff & landing.   (No trim "tab" - it is a spring on the stick.)

Canopy Operation.  Knob on your left must slide fully forward for locking the canopy. Do not lift the canopy by the open plexiglas window - you might crack the canopy again. Lift only by the canopy frame or handle.   Close and lock canopy while away from the cockpit.   As PIC, you are responsible for ALL damage you inflict on this glider.

For best ventilation while flying, slide the window panel forward and open flip-out vent.

Adjust vent before takeoff.   Do not fiddle with anything during the aerotow!

Airbrake Operation:
Takeoff:   To close and lock airbrakes, you push forward firmly into the lock.
Fast Cruise: 
Airbrakes can "suck open".   Hold airbrakes shut at high speed.



Note:  Max Never Exceed Speed (Vne) is 119 Knots.

Landing:  The airbrakes are not as effective as other gliders you have flown.

Note that the stall speed increases by 8 knots to 43 knots with full airbrakes.

On short final, you need 3/4 airbrake extended for a stable approach at 55 knots.

With these airbrakes, you get maximum "spoiler" at 3/4 extension.

Approaching too fast leads to a very long landing.   Use no more than 60 knots.

Reduce airbrake slightly during roundout for a smooth landing. If you "play" with the airbrakes when low over the runway, you might induce PIO and land hard.

Be smooth with the stick in pitch, don't hunt for the runway.   You sit very low to the ground, so fly level and let your butt settle gently to the ground.

PRE-TAKE OFF  CHECKLISTS


Before getting into the glider, accomplish the following:



Positive Control Check & Critical Assembly Checks – complete.


Tail Dolly – removed as soon as you are in position.



Master Switch – “on"  (over left shoulder behind seat).



Microphone - plugged in  (jack is over right shoulder behind seat.


Variometer - find volume & sensitivity knobs - set switches on instrument.
Landing Gear Handle – note FORWARD for "gear down & locked".


In the glider,  CBSIFTCBE  checklist:


C
Controls – positive control check of elevator, ailerons, airbrakes


B
Ballast  -  seat weight secure if installed



S
Straps  - tight



I
Instruments  -  set  (vario off until release from tow)



F
Flaps   (not installed)



T
Trim - set to neutral



C
Canopy - locked  (left knob forward)



B
Airbrakes - closed and locked   (push handle forward hard)



E
Emergency Plan  (wind,  PT3 options)

    Add
:
Tail Dolly - OFF!

Release knob lanyard  - in hand or within reach.

Towrope with "small ring" attached to tow hook near landing gear.

Emergency Plan in mind for all phases of takeoff and aerotow.

Note any crosswind for CG hook aerotow.   10 knots maximum.
RETRACTABLE LANDING GEAR OPERATION

The landing gear handle is on the right side of the cockpit.

Pull the handle out of the detent and push forward to lower the gear  (aft to retract).

Push the handle over to the right into the detent to lock the gear down.

"Gear Down" is FORWARD.   Be sure it is locked so it does not retract on landing.
LOOK at the cockpit placards / icons to confirm gear down position  (Forward).

(Note:  This is opposite from the Open Cirrus sailplane!)

A landing gear "warning horn" may beep if you open airbrakes before lowering the landing gear.   It is electrically operated so it may not work if battery is low.

Do not retract the landing gear during aerotow.

During tow, the wind noise around the extended landing gear is noticeable.   Occasionally a gear door may bang up against the fuselage when you are flying a bit sideways on tow.  No problem.   Just remember to lower the gear for landing!

The gear does not have much "shock absorption", so every landing feels a bit hard.

WEIGHTS:

Max Gross Weight

860  pounds



Basic Empty Weight

485  pounds



Minimum pilot weight
154  pounds



Maximum pilot weight
242  pounds

SPEEDS:



Landing Pattern Speed
  55  knots  with 3/4 airbrakes


Best Glide Speed

  49  knots  ( 37 to 1 glide ratio)

Min. Sink Speed

  38  knots  ( 112 feet per minute sink rate)


Thermaling Speed Range
45 to 50 knots     (40 degree bank)



Stall Speed  (no bank)

35 knots (43 knots with airbrakes)

43 knots in rain.
The Cirrus will spin if excessive rudder is applied.   To recover, release back pressure and push opposite rudder.  NO shallow, skidding turns in the pattern or while thermaling.



Maximum demonstrated crosswind
  10 knots



Maximum Aerotow Speed  (Vt)
  81 knots



Maneuvering Speed  (Va)

  92 knots


Max Never Exceed Speed  (Vne)
119 knots


Max Airbrake Extension Speed
119 knots

Pre-takeoff  CBSIFTCBE + "Tail Dolly Off"  checklist must be completed before hooking up the towrope and leveling wings for takeoff.

If radio is available, the radio transmission to towplane will be as follows after towrope slack is completely removed and the towrope is tight:  

“Cirrus tail dolly removed, canopies and airbrakes closed & locked"

The gear is retractable.   Know how to operate it before taking off, and use your USTALL checklist to assure undercarriage down and locked before entering the pattern.

After release from tow, retract and lower the gear several times for practice and to learn how the locking detent works.   Gear handle FORWARD is DOWN.

The Cirrus has a measured glide performance of 37 to 1 at 49 knots.  However, we do not use this sailplane for “cross country” soaring.  Please stay within range of Marfa Airport and return overhead no lower than 6,500’ msl  (1,500’ agl).  Enter pattern at 5,800’ msl.

No Aerobatics including spins, loops and stall turns.
Lift the canopy only by the frame and never lift using the plexiglas vent window opening, as this causes stress cracks.   Do not leave the canopy open.

FLYING THE STANDARD CIRRUS

TAKEOFF and AEROTOW:

Tail Dolly OFF     Launching with the tail dolly attached may result in your inability to rotate off the ground.  If you do get airborne, the glider may be "tail-heavy", possibly out of the aft CG range.    This could result in a serious accident.

Canopy and Airbrake closed and locked.  Cycle airbrakes to confirm they are locked.

Tow Rope - Taking Up Slack - Do not let the glider "overrun" the towrope just as the slack is out.   Stop the tow (release the rope) if you think that the glider main wheel rolled over the rope.   The tow hook is mounted just in front of the landing gear, so running over the rope may result in the rope being tangled up around the main wheel, and this would prevent a normal release.   Squeeze your stick-mounted wheelbrake lever to prevent rolling over the towrope as it draws tight, but release the wheelbrake before takeoff.

Tow Release:  Locate the yellow release knob and the lanyard.  Be ready to release early on the takeoff roll if you lose directional control.  Don't pull the rudder adjust "T" handle by mistake.  Your left hand should not be holding the release lanyard - put your left hand behind the blue airbrake handle.

Max demonstrated crosswind component is only 10 Knots.  Expect the glider to yaw (weathervane) into the wind on takeoff and landing.   The short wings (15 meters) and the small ailerons make it a challenge to keep the wings level at low speeds.   You may drop a wing and then lose directional control.  Release immediately if you lose any directional control.   The rudder is not large enough to bring you back straight on takeoff.   

On takeoff roll - stick slightly forward to lift the tailskid.

Do not try to lift the glider off - let it fly off with "neutral stick".  

The Cirrus will lift off later than you may be accustomed to, as it has a higher wing loading.  Avoid  PIO's  (Pilot Induced Oscillations).   Lock your elbow.  Fly smoothly.

Towplane may lift off early due to the low drag of the Cirrus.  Towplane will climb at a higher angle, so avoid flying in the "wake" just after liftoff.   Keep the towplane wheels on the horizon.   Do not "box" the wake as the CG hook will cause the towrope to rub along the glider belly.   Fly smoothly.   If you lose sight of the towplane - release. 

THERMALING:  The Cirrus requires much less "rudder" than most training gliders.

The ailerons are effective - so bank the glider to turn.  It will spin with excessive rudder.

After aerotow, you may adjust the rudder pedals further forward for comfort, as you don't need much rudder to counter the small amount adverse yaw of the 15 meter wings.

Thermal at about 47 knots in a 35 to 40 degree bank with a straight yaw string.   

The electric vario works very well, as it has good "total energy" compensation (eliminates "stick thermals").   Set it to the "LO" position.  Listen to it and look outside!

CRUISING:  The Standard Cirrus Best L/D of 37 occurs at 49 knots.
Pitch Sensitivity:  A high speeds (over 70 knots) the "all flying" elevator is sensitive.  

Do not make quick stick pitch inputs or you may induce Pilot Induced Oscillation (PIO).  

If you do have a PIO, freeze the stick with a firm grip and lock your elbow.

LANDING:  Lower the landing gear well before entering the pattern.  Practice cycling the gear aloft.   If water ballast is carried, all water must be dumped before landing.
Make a radio call 5 minutes before landing – announce gear down & locked.
USTALL Checklist:



U
Undercarriage:  Down and Locked   (Forward into the detent)



S
Speed:  55 knots



T
Trim:  Set trim to hold 55 knots



A
Airbrakes:  Unlock and check both open.  Close but do not re-lock.



L
Look:  At the windsock, the pattern and the runway environment.



L
Land:  No thermalling under 1,000 feet.   Pick a spot to land on.

Fly pattern at 55 knots and 3/4 of the airbrake.  Fly coordinated.  The Cirrus doesn't require much rudder and the stall speed increases by 8 knots with airbrakes extended.  

However, if you carry too much speed on approach, your landing will be very long.

Come in low over the last obstacle (wires - trees - fence).  Slow to 50 knots on final.
Level off and wait.   Land the Cirrus on the main wheel, rather than on the tailskid first.

Steer with the rudder - keep wings level.   Be ready for it to "weathervane" into the wind.

Wheelbrake Lever is on the control stick - extend your fingers and squeeze slowly or the glider may tip forward onto the nose, then drop the tail.   Use the wheelbrake sparingly, but get the glider stopped before dropping a wing and "groundlooping".

Do not “taxi” the Cirrus off the runway.  Stop in the middle of the runway, get out, check final and pull the glider clear by the shoulder straps - aircraft may be landing behind you.  Never pull a glider by the wingtips!  Do not leave the glider – wait for the crew car.
Leave the radio “on” to hear landing aircraft.   Close the canopy.   

SUMMARY: Remove the tail dolly before takeoff.   Be aware of the CG towhook “problem” on takeoff – wing may drop so be ready to release.  Fly smoothly at high speeds to avoid “PIO”.  Lower the gear before landing, and enjoy the Standard Cirrus!
From www.standardcirrus.org
Assembling the Elevator
Note: This page applies to early model Standard Cirrus gliders with T-fitting(1) Elevator attachment mechanisms, as pictured here. (Click the image for a larger view.)

Assembly Procedure
(Flight and Service Manual, pg. 19)
It is advisable to mount the Elevator by one person only. Lock the trim in a front position first. Put the Elevator onto the top of the vertical tail plane with the nose about 45 degrees down. Keep it in this position, holding it with the left hand. Insert the hook of the push rod(4) between the ball bearings of fitting(3) and push it forward. Drop the trailing edge of the Elevator until the lower end of the T-fitting(1) is sitting on the locking bolt(8). Push the locking handle(9) forward, using a bar of about 8 to 10 mm, 3/8" dia. The plane drops when moving it slightly forward. Insert the two short pins on fitting(1) into their bushings on fitting(6) by rocking the plane gently back and forth. The plane drops again about 5 mm, 3/16". Pull the locking handle(9) fully back, where it is held in place by two separately acting springs. 

Comments
It is important to follow these steps exactly if the elevator is to go on without problems. I have spent as much as half an hour in the hot sun without success, only to discover that the trim was all the way back rather than forward. If the control stick is not far enough forward, the hook will not reach high enough to properly mate with the two ball bearings. 

On my ship, when I retract the locking bolt(8), it remains aft, despite the springs pulling against it. So I usually retract it before setting the Elevator on the fin. In that case, the T-fitting(1) falls in place in one step, rather than first resting on the locking bolt(8) and then falling in place when the locking bolt(8) is retracted. 

Caution!
Your life depends on getting this right!   You can easily secure the T-fitting(1) without engaging the ball bearings.   This is extremely dangerous!   A Standard Cirrus pilot was killed on August 10, 2002 for this very reason.   See the NTSB report. 

	A Look Inside (Stefan Melber)

	


Access Holes

	


Spar Connection

	


T-Fitting


Checks
Every owner of a Standard Cirrus occasionally assembles the Elevator incorrectly. They know from experience what to look for. It is very easy to spot the error. They never attach the Elevator without immediately checking their work. The risk is for new owners, who have never seen it done incorrectly and indeed may assume that if it went together, it must be right. If they are not careful, they will accept any response of the Elevator to the control stick as evidence that they got it right. Always perform the following checks to ensure proper assembly: 

· Use the inspection hole (window) in the elevator to verify that the hook properly mates with the ball bearings. 

· Swing the Elevator through its full range of motion. It should move smoothly, without rattling or the sound of the hook rubbing inside the faring. 

· Move the control stick fore and aft, from stop to stop. Do this slowly and rapidly while watching the elevator. The elevator should follow every movement of the control stick smoothly and exactly. It should be evident that the control linkage is both pushing and pulling the elevator. 

· Notice the angle of the Elevator with the control stick fully aft. The fairing should be fully concealed within the vertical fin. If the hook is not properly mated with the ball bearings the leading edge of the Elevator will not dip far enough. 

· Perform a positive control check! This will confirm that the hook is both pushing and pulling the nose of the Elevator. 

A Message from Tom Knauff (26 Aug 2002)
Yesterday, we intentionally incorrectly installed the Elevator on a Std Cirrus. It's not too difficult to do, however, once installed, it is very obvious it is not correct. When the control stick is moved back and forth, the push rod makes a lot of noise as it bangs around inside the Elevator. There is no movement up. The fairing on the bottom, leading edge of the Elevator is well above the normal position so you can see the bottom of the fairing. 

Doing a positive control check, if you hold the Elevator in one position, the control stick can feel as though it is connected when you pull or push, however, there is a lot of slop when you switch from pull to push. A slight jiggle cases the elevator push rod to make a lot of noise. 

If your clear vision disc is no longer clear so you can see to inspect the connection, consider removing the disc and taping over the hole until you replace the disc. 

After installing the Elevator correctly, consider painting two thin lines on the rudder to show the normal travel limits of the elevator. This may become an FAA recommendation as well. 

Thomas Knauff 

Worst Case Scenario
This scenario is offered to help you recognize your error quickly in the unlikely event that you improperly attach the Elevator and then fail to perform the required checks. 

Disclaimer:
I must plead ignorance of the geometric relationship between the Elevator pivot and the center of lift, as well as the aerodynamics needed for a proper analysis. So, the following analysis may be flawed. But I am confident that you will agree with the main points. 

The Problem:

	

Correct and Incorrect Assembly 
Click for larger image. 
Drawing by Bob Kuykendall. 


The T-fitting(1) is secured by the locking bolt(8), but the hook does not engage the lower bearing. So the hook is free to move about laterally. The lower bearing rests on top of the hook pushing it against the forward edge of the bearing access slot, and the front of the Elevator is abnormally high. Perhaps the hook engaged the edge of the access slot, so that there is some control in both directions. The front edge of the access slot is not strong stuff, and the fiberglass will break when aerodynamic forces on the Elevator jam the hook between it and the bearings. 

With the control stick fully forward, the front of the Elevator will be forced up; however, if the access slot is not hung up on the hook, it is free to go still higher since the stop is located at the control stick, not in the Elevator. On the other hand, with the stick fully aft, the hook will be at its lowest position and the Elevator, if the edge of the access slot is not hooked, will be free to swing down as far as the hook allows. 

If the glider is in motion, you can expect the Elevator to flip from one limit or the other. Either the leading edge will be up (pitching the glider down), or it will be down (either pitching the glider up or reducing the downward pitching, to some degree, depending on the position of the stick and the damage to the bearing access slot). This is not a pretty picture! 

The Ground Roll:
For a normal launch, the trim will be in a forward position, anticipating the airspeed on tow. The stick will be somewhat forward or will be moved forward, as airspeed builds, to lift the tail, giving the ship a proper attitude for a gentle lift off. This action forces the front of the Elevator high, although it is free to move yet higher. So, the tail will lift off as expected, but you may be surprised that it stays high even though you have pulled the stick back to a center position. When the tail stays up, you continue to pull the stick aft. ... Airspeed is building as are forces acting on the Elevator. 

The Decision Point:
You're getting concerned (or annoyed) because you have enough airspeed to lift off, but the tail is too high still and it isn't responding even with the stick farther aft than necessary.   Perhaps the tow plane has lifted off and you're still on the ground. At this point you are well behind the curve!  Already, you should have seen the signs, pulled the release, pulled the airbrakes, and squeezed the wheel brake for all it's worth!   But, you're not inclined to panic, nothing bad is happening and instinct urges you to pull the stick all the way...and you do. Now the push rod(4) is fully down and the Elevator has maximum freedom. 

The Launch:
Now the tail wheel runs over a bump, and the Elevator decides to swing the other way, all the way the other way! The leading edge flips down as far as the stick allows, considering the rigging error. And with all that airspeed, the glider shoots up into the sky. Now you panic! Now you shove the stick all the way forward, forcing the front of the elevator up. If you were quick enough, the glider heels over, and you pull back on the stick to control your rate of descent. But the elevator stays up and the glider noses down too steeply. If you're lucky, on the way down, the elevator decides to flip, leading-edge down, and recovers from the dive. By then, however, you've pulled the stick all the way back again, so the the Elevator swings too far and you go shooting up into the sky again. ... You get the idea. In all the panic, you completely forget to pull the release. 

The Crash:
On the first or second up swing (if you get that far) the rope breaks because it has a proper weak link. Perhaps this saves the tow pilot and tug, since he didn't have time to pull his release because everything happened so quickly. Now the glider has an extremely nose high attitude and you are forcing it down with full forward stick, shoving the front of the Elevator up. It may heel over, or it stall and fall nose down, or it may tail slide. Most likely you will hit the ground at a very steep nose-down attitude, perhaps past vertical. ... The rest you can imagine. 

The Moral:

· Love your wife! 

· Install the Elevator correctly! 

· Perform the assembly checks and a positive control check! 

· Release at the very first sign of something unexpected! Don't think! Don't wait for trouble! Just release! 

Conclusions
· The Standard Cirrus is a good bird. Nearly seven hundred have been flying for over thirty years with an excellent safety record. 

· Even modern gliders sometimes launch with improperly attached tail assemblies. The Standard Cirrus is no worse than others in this regard. 

· The elevator is the most critical control on your aircraft. Get it wrong and your chance of survival after lift off is nil. 
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