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Information from the  
 

Canadair Regional Jet Series 100/200 Airframe/Engine Maintenance 
Training Manual: 

 
The following pages pertain to the stall protection system and are taken from the 
Canadair Regional Jet Series 100/200 Airframe/Engine Maintenance Training Manual: 
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Information from the  
 

Pinnacle Airlines Flight Crew Operating Manual: 
 

The following pages pertain to airspeed and attitude indication and are taken from the 
Pinnacle Airlines Flight Crew Operating Manual: 
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Information from the  
 

Flight Data Recorder Group Chairman’s Factual Report: 
 

The following page  contains the FDR parameters related to airspeed, attitude, and the 
stall protection system, with highlighting added when both stick shaker and/or pusher 
channels show “ENGAGE.”  Note that the parameters labeled AOA (Angle of attack) are 
recorded from the angle of attack sensors, and that input for the parameters labeled 
PITCH [degrees] is from the attitude and heading reference system (AHARS).
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Yellow areas depict when both stick shaker channels show “ENGAGE.”  
Red areas depict when both stick pusher channels show “ENGAGE.” 
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Information from Bombardier Engineering: 
 

Bombardier Engineering provided the following data about the Basic 
Functionality of the CRJ-100/200 Stall Protection System (SPS). 
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The Stall Protection System (SPS) comprises a dual channel digital Stall Protection 
Computer (SPC), two AOA vanes mounted on the left and right forward fuselage sides, a 
shaker motor on each control column and a pusher motor connected to the right side 
elevator control system. There is an SPS disconnect button on each control column. 
 
Implemented within the SPC are look-up tables, which define the AOA firing angles for 
the “auto- ignition”, “stick shaker” and “stick pusher”. The RJ-100/200 SPC look-up 
tables are functions of Mach number and flap angle. The shaker, pusher and associated 
aural and visual warnings are disabled with a valid weight on wheels (WOW) signal. 
 
To reduce sensitivity to gusts and turbulence the vane AOA signals are filtered. The SPC 
compensates the measured AOA for the cross-flow induced effects on the windward and 
leeward AOA vanes in sideslip. The SPC adjusts the left and right vane AOA signals to 
compensate for the sideslip effects using lateral “g” from the IRU/AHRS as a 
programmed substitute for sideslip angle.  
 
To protect the aircraft from inertial overshoots during accelerated stall entries at low 
speed the SPC incorporates an AOA phase advance function; see figure below. This 
function reduces the shaker and pusher AOA firing angles in proportion to the rate of 
increase of AOA, up to a pre-set maximum. The CRJ-100/200 phase advance on the 
shaker is not enabled until three seconds after weight-off-wheels during take-off, and is 
then phased in progressively over one second. The pusher retains its phase advance 
throughout the take-off. The phase advance for shaker and pusher is disabled above a pre-
set Mach number (M>0.52). 
 
Cancellation of the stick pusher occurs at a lower AOA than the tabulated stick pusher 
firing angle (hysterisis) to ensure that the push is of sufficient duration. However, to 
minimize negative “g”, in for example recovery from high speed or high altitude pusher 
stalls, there is a phase advance term applied to the basic stick pusher cancellation 
hysterisis term. The phase advance reduces the basic cancellation hysterisis term as a 
function of the AOA rate on recovery; see equation below.  
 
If the signal from one of the AOA vanes exceeds the programmed “auto- ignition” firing 
angle, it will cause the activation of both engine auto- ignition systems. At a higher AOA, 
and if the signal from one of the AOA vanes exceeds the programmed “shaker” firing 
angle, it will cause the activation of the stick shaker motor on that side, and if the 
autopilot is selected it will be automatically dis-engaged at this time. Both the pilot and 
co-pilot’s sticks will shake because they are mechanically connected. If both AOA vanes 
exceed the “shaker” firing angle, both stick shaker motors will be activated. At even 
higher AOA, and if the signal from one of the AOA vanes exceeds the programmed 
“pusher” firing angle, it will trigger the “stall” aural warning and the onside flashing red  
“STALL PUSH” warning light. If both vane AOA’s exceed the “pusher” firing angle the 
stick pusher motor will be activated. The stick pusher motor will apply an approximately 
80 lbs forward force to the control columns. The motor will cease to be active, and the 80 
lbs push force removed, once the AOA of the aircraft reduces below a preset value below 
the pusher threshold. 
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The SPC also provides normalized AOA data for other aircraft systems e.g. the “green 
line” (FAA aircraft only), the barber pole low speed cue, and the Windshear detection 
and guidance systems. 
 
The SPC converts the “filtered” stall vane AOA into body AOA for output to the DFDR; 
see equation below. The AOA recorded on the DFDR is not compensated for sideslip.  
 
Figures showing the firing angles and sideslip compensation are provided below: 
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Equation for conversion from AOAVane to AOABody(Fuselage) 
– valid for all flap angles, Ref. FSW/91/601R/073/VT; 
 

αFUSELAGE = 0.845 + 0.602 * αSTALL VANE 

 

------------------------------------------------------------------------------------------------------------------------------------------------ 

 
Pusher Cancellation Term, Ref. MAA-601R-325: 
 

αCANCEL =  αF PUSH – hysterisis  
 
Where: 
 
 hysterisis = 5.5° + 0.75 ∗  δα/δt 
 
δα/δt is the rate of change of angle of attack. 
 
------------------------------------------------------------------------------------------------------------------------------------------------ 
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CRJ-200 SPS V9 Firing Angles - Flap 0
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