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1. Simulator Calibration Flight Test Conditions 

2. 



Airplane PP053 BOEING 81.41.0081 

Rev -C 

737-300 Simulator Data for the J,ateral/Directiopal Axes - fT-B 

App ~a~ AIW~is EngiDeer 
---------

PURPOSE OF TEST 

f:J 'I L;y'r; r . App 
Date 

To gather selected lateral and directional maneuver response data of the 737 for the purposes of 
simulator expansion and validation. 

REFERENCES 

(a) EWA 34-15039F, Rev.C, "Reduced Scope 7271737 Wake Encounter Flight Test", dated 11 
April 1995. 

RISK ASSESSMENT 

AU conditions in this TI are LOW RISK 

CONFIGURATION 

The test airplane is a Model 737-300, Airplane PP053, USAir N533AU. 

-PADDS data recording system installed, including one strip chart recorder, one quick
look video monitor and one printer. Analog measurements to be recorded. 

FLIGHT TEST PREREQWSITES 

The following tests must be completed before testing can begin: 

. 1) Ground test conditions, to validate the proper operation and intended function of the Flight 
Data Recorder, are successfully completed. 

DATA REQUffiED 

PADDS 
Manual Notes 
Control Sweeps 

09/ 15/94 

- ON 
- Correlate events with IRIG time 
- pre and post test 
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Airplane PP053 BOEING Bl.41.0081 

Rev -C 

737-300 Simulator Data for tbe LateraJ/Djrectional Axes -FI-B 

FLIGHT TEST CONDITIONS 

STEADY HEADING SIDESLIPS. 

1) Trim the airplane to the condition specified. Gather "hands-off' trim for 20 
seconds prior to each maneuver. 

2) Perfonn steady heading sideslips at 113, 2/3 and full left rudder (NOTE: Maximum 
or "full" rudder may be limited by lateral control available. Record full rudder 
magnitude.). Maintain heading and airspeed at each rudder setting without 
changing thrust, stabilize and collect trim data for 10-20 seconds at each rudder 
deflection after which and while maintaining the specified rudder position with 
pedal, a wheel release will be perfonned. Allow the airplane to roll until rate has 
stabilized or the condition is terminated at pilot discretion. Rerum aircraft to 
trim. 

3) Repeat Step 2 with the right rudder. 

4) Tum OFF Yaw damper. Perfonn steady heading sideslips at 1/3, 2/3 and full left 
rudder. Maintain heading and airspeed at each rudder setting without changing 
thrust, stabilize and collect trim data for 10-20 seconds at each rudder deflection. 
Maximum or "full" rudder may be limited by lateral control available. Rerum 
aircraft to trim. Note full rudder magnitude. 

5) Repeat Step 4 with the right rudder. 

Initial 
Alt Trim Yaw 

Condition Flaps/ GW CG (1000 Speed Damper Rudder 
~umber ow (1000 Lbsl (Zz MACl mu (KCAS) (Qn!Qffi Ihnls1 Dircctian 

81.41.0081 

.001 1/UP < 120 12-24 6-10 V2 on TLF Left 

.002 1/UP < 120 12-24 6-10 170 on TLF Left 

.003 1/UP <120 12-24 6-10 190 on TLF Left 

.004 1/UP < 120 12-24 6-10 210 on TLF Left 

.005 1/UP <120 12-24 6-10 225 on TLF Left 

.006 1/UP <120 12-24 6-10 V2 on TLF Right 

.007 l/UP < 120 12-24 6-10 170 on TLF Right 

.008 l/UP < 120 12-24 6-10 190 on TLF Right 

.009 1/UP <120 12-24 6-10 210 on TLF Right 

.OllO II UP < 120 12~24 6-10 225 on TLF Right 

.OH 1/UP < 120 12-24 6-10 V2 off TLF Left 

.OE2 1/UP < 120 12~24 6-10 170 off TLF Left 

.on 1/UP < 120 12-24 6-10 190 off TLF Left 

09/15/94 P.l~<· 
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Airplane PP053 IIIIEIND Bl.41.0081 

Rev -C 
737-300 Sjmulator Data for the Lateral/Djrectjonal Axes -FI-B 

FLIGHT TEST CONDITIONS(Con' 0 

Initial 
A It Trim Yaw 

Condition Flaps/ GW CG (1000 Speed Damper Rudder 
IS:umbcr G:w: ( 1000 Lbs) (% MAC) &ell (KCASl (on/off) Ilu:lw llii:c~;tiOD 

B1.41.0081 

.014 1/UP < 120 12-24 6-10 210 off TLF Left 

.015 1/UP <120 12-24 6-10 225 off TLF Left 

.016 1/UP <120 12-24 6-10 V2 off TLF Right 

.017 1/UP <l20 12-24 6-10 170 off TLF Right 

.018 1/UP <120 12-24 6-10 190 off TLF Right 

.019 1/UP < 120 12-24 6-10 210 off TLF Right 

.020 1/UP <120 12-24 6-10 225 off TLF Right 

ROLL RESPOIS:SE WITH WREEL ONLY 

1) Trim the airplane to the condition specified. Gather "hands-off" trim for 20 
seconds prior to each maneuver. 

2) Roll the aircraft to -30 degrees bank (left bank) and stabilize. 

3) Roll the aircraft through + 30 degrees bank (right bank) with the specified wheel 
deflection. Once beyond +30 degrees, gently initiate recovery and stabilize at 
+ 30 degrees bank. 

3) Roll the aircraft through -30 degrees bank (left bank) with the specified wheel 
deflection. Once beyond -30 degrees, gently initiate recovery and stabilize to 
wings level. 

Initial 
Alt Trim Yaw 

Condition Flaps/ GW CG (1000 Speed Damper Wheel 
Numb~[ G.w: (1000 Lhs} (~MAC) m.u (KCAS) (onLoffl .l1mlsl Deflection 

B 1.41.0081 

.021 1/UP < 120 12-24 6-10 190 on TLF 1/3 

.022 1/UP <120 12-24 6-10 190 on TLF 1/3, Repeat 
with AlP 
on and in 
CWS mode 

.023 1/UP <120 12-24 6-10 190 on TLF 2/3 

.024 1/UP < 120 12-24 6-10 190 on TLF Full 

.025 1/UP < 120 12-24 6-10 190 off TLF 1/3 

09/15/94 Page 
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Airplane PP053 IIIIEIND 81.41.0081 

Rev-C 

737-300 Simulator Data for the ytera!/Djrectional Axes -FI-B 

FLIGHT TEST CONDITIONS<Con' t) 

Initial 
A It Trim Yaw 

Condition Flaps/ GW co (1000 Speed Damper Wheel 

Number ~ (1000 Lbs) £~MAC) m.u £KCAS) (Qn/Qff) 1lw1sl Ocflc,tioo 
Bl.41.0081 

.026 1/UP < 120 12-24 6-10 190 off TLF 1/3, Repeat 
with A/P 
on and in 
CWS mode 

.027 1/UP < 120 12-24 6-10 190 off TLF 2/3 

.028 1/UP < 120 12-24 6-10 190 off TLF Full 

.029 1/UP <120 12-24 6-10 170 on TLF 1/3 

.030 I! UP < 120 12-24 6-10 170 on TLF 1/3, Repeat . 
with A/P 
on and in 
CWS mode 

.031 1/UP < 120 12-24 6-10 170 on TLF 2/3 

.032 1/UP < 120 12-24 6-10 170 on TLF Full 

.033 1/UP <120 12-24 6-10 170 off TLF 1/3 

.034 1/UP < 120 12-24 6-10 170 off TLF 113, Repeat 
with A/P 
on and in 
CWSmode 

.035 1/UP < 120 12-24 6-10 170 off TLF 2/3 

.036 1/UP < 120 12-24 6-10 170 off TLF FuU 

B.QI..L B.ESfQNSE WITH EEDAL QNLY 

l) 

2) 

3) 

4) 

09115/94 

Trim the airplane to the condition specified. Gather "hands-off' trim for 20 
seconds prior to each maneuver. 

Input rudder trim to the right the specified amount while holding the pedals at 
neutral. Establish a -30 degree banked (left bank) tum with wheel and stabilize. 

Release the pedals and wheel and allow the aircraft to roll right to + 30 degrees 
(right bank). Arrest roll rate at + 30 degrees with wheel and pedal as required. 
Recover to wings level and return the rudder trim to neutral 

Input rudder trim to the left the specified amount while holding the pedals at 
neutral. Establish a +30 degree bank (right bank) tum with wheel and stabilize. 

Page ~ 



Airplane PP053 IIDEIND Bl.41.0081 

Rev -C 

737-300 Simulator Data for the Lateral/Directjonal Axes -ff-B 

FLIGHT TEST CONDliiONS<Con 'tl 

5) Release the pedals and wheel and allow the aircraft to roll left to -30 degrees (left 
bank). Arrest roll rate at -30 degrees with wheel and pedal as required. Recover 
to wings level and return the rudder trim to neutral. 

Initial 
Alt Trim Yaw 

Condition Flaps/ GW CG (1000 Speed Damper Rudder 

NWDb~r Qw: ( 1 ooo Lbs) (~MAC) mu (KCAS) (Qn/Qft) 1hiust Deflection 
Bl.4L0081 

.037 1/UP < 120 12-24 6-10 190 on TLF 114 

.038 1/UP <120 12-24 6-10 190 on TLF 1/4, Repeat . 
with AlP 
on. Establish 
initial 30 
degree bank 
with AlP 

.039 1/UP < 120 12-24 6-10 190 on TLF 112 

.040 1/UP < 120 12-24 6-10 190 on TLF 112, Repeat 
with AlP 
on. Establish 
initial 30 
degree bank 
with AJP 

.041 1/UP < 120 12-24 6-10 190 on TLF 3/4 

.042 1/UP < 120 12-24 6--10 190 on TLF 112, Initial 
bank angle 
with pedal 
only 

.043 1/UP <120 12-24 6-10 190 off TLF 1/4 

.044 1/UP < 120 12-24 6-10 190 off TLF 1/4, Repeat 
with AlP 
on. Establish 
initial 30 
degree bank 
with A/P 

.045 1/UP <120 12-24 6-10 190 off TLF 112 

.046 1/UP < 120 12-24 6-10 190 off TLF 112, Repeat 
with AlP 
on. Establish 
initial 30 
degree bank 
with A/P 

.047 l/UP < 120 12-24 6-10 190 off TLF 3/4 

09115194 Page 5 
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Airplane PP053 IIDEIND Bl.41.0081 

Rev-C 
737-300 Simulator Data for the Lateral/Directional Axes - ff-B 

FLIGHT TEST CONPITIONS£Con ' t) 

Initial 
Alt Trim Yaw 

Condition Flaps/ GW CG (1000 Speed Damper Rudder 
Numbl:r ~ (1000 Lbs) (~ MACl EWl (KCASl (Qn/Qft) Ihnw Dctl~~igo 

81.41.0081 

.048 1/UP < 120 12-24 6-10 190 off TLF 1/2, Initial 
bank angle 
with pedal 
only. 

.049 1/UP <120 12-24 6-10 170 on TLF 114 

.050 1/UP < 120 12-24 6-10 170 on TLF 114, Repeat 
with AlP 
on. Establish 
initial 30 
degree bank 
with AlP 

.051 1/UP <120 12-24 6-10 170 on TLF 112 

.052 1/UP < 120 12-24 6-10 170 on TLF 11~. Repeat 
with AlP 
on. Establish 
initial 30 
degree bank 
with A/P 

.053 11UP < 120 12-24 6-10 170 on TLF 3/4 

.054 1/UP <120 12-24 6-10 170 on TLF 112, Initial 
bank angle 
with pedal 
only. 

.055 1/UP < 120 12-24 6-10 170 off TLF 1!4 

.056 1/UP <120 12-24 6-10 170 off TLF 114, Repeat 
with AlP 
on. Establish 
initial30 
degree bank 
with AlP 

.057 1/UP < 120 12-24 6-10 170 off TLF 1/2 

.058 1/UP < 120 12-24 6-10 170 off TLF 112, Repeat 
with A/P 
on. Establish 
initial 30 
degree bank 
with AlP 

.059 1/UP <120 12-24 6-10 170 off TLF 3/4 

09/15/94 Page:,., 
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Airplane PP053 IIDEIND 

737-300 Simulator Data for the Lateral/Qirectional Axes - f[-B 

FLIGHT TEST CONDITIONS<Con ' t) 

Condition 
~mber 

B 1.41.0081 

.060 

Flaps/ GW CG 
Q.w (1000 Lbs) (%MAC) 

1/UP <120 12-24 

Initial 
Alt 

(1000 

&m 

6-10 

ROLL RESPONSE WITH CROSS CONTROLS 

Trim Yaw 
Speed Damper 

(KC AS) £on/off) 

170 off 

81.41.0081 

Rev -C 

Rudder 
Ih.n.W ~flcctjoo 

TLF 1/2, Initial 
bank angle 
with pedal 
only. 

1) Trim the airplane to the condition specified. Gather ~hands-off" trim for 20 
seconds prior to each maneuver. Insure that the Yaw Damper is ON. 

2) Input rudder trim to the specified amount while holding the pedals at neutral. 
Maintain wings level with .wheel and stabilize. 

3) Release the pedals and simultaneously input the cross-control wheel input specifed. 
Allow the aircraft to roll to 30 degrees bank then initiate recovery to wings level 
with wheel and pedals. 

4) After recovery to wings level, return the rudder trim to neutral and collect trim 
data for 20 seconds. 

Initial 
Alt Trim 

Condition Aaps/ GW CG (1000 Speed Wheel Rudder 
Number GcaJ: (1000 Lbs) (% MACl &W (KCAS) l1mw Dctl~lion Dctl~liQD 

81.41.0081 

.061 1/UP < 120 12-24 6-10 190 TLF 1/4 Right 114 Left 

.062 1/UP < 120 12-24 6-10 190 TLF 112 Right 1/2 Left 

ROLL RESPONSE WITH COMBINED CONTROLS 

1) Trim the airplane to the condition specified. Gather "hands-off" trim for 20 
seconds prior to each maneuver. Insure that the Yaw Damper is ON. 

09/ 15/94 



Airplane PP053 IIIIEIND Bl.41.0081 

Rev-C 

737-300 Simulator Data for the L3teral/Directjonal Axes - Ef -B 

FLIGHT TESt CONDIIIONS(Con't) 

2) Input rudder trim to the left the specified amount while holding the pedals at 
neutral. Establish a +30 degree bank (right bank) tum and stabilize. 

3) Release the pedals and simultaneously input the specified left wheel input. Allow 
the aircraft to roll to -30 degrees bank (left bank) then initiate recovery to wings 
level with wheel and pedals. 

4) Recover to wings level and return the rudder trim to neutral. 

Initial 
Alt Trim 

Condition Flaps/ GW CG (1000 Speed Wheel Rudder 
Numhc[ .Gear (1000 Lbs) (~MAC) mu (l(CASl Dmlst Dcflc~tiao Defle,lian 

81.41.0081 

.063 1/UP < 120 12-24 6-10 190 TLF 114 Left 114 Left 

.064 1/UP < 120 12-24 6-10 190 TLF 112 Left 112 Left 

AUIQEILOI IURNS 

l) Trim the airplane to the condition specified. Gather "hands-off' trim for 20 
seconds prior to each maneuver. Insure thauhe Yaw Damper is ON. 

2) Engage the "A" autopilot and autothrottle to maintain 6000 ft. and 190 kts. 

3) With Heading Select mode disengaged, input a 40 degree heading change and set a 
15 degree bank limit. 

4) Engage Heading Select and perform the tum and stabilize. Collect trim data for 20 
seconds. 

5) Disengage Heading Select. Perform a 40 degree heading change in LNAV mode. 

6) Engage LNAV mode and perform the tum and stabilize. Collect trim data for 20 
seconds. 

09/15/94 Page 8 10 



Airplane PP053 IIDEING 81.41.0081 

Rev -C 
737-300 Simulator Data for the Lateral/Djrectional Axes -FI-B 

FLIGHT TEST CONPITIONS(Con"t) 

Initial 
Alt Trim Yaw 

Condition Flaps/ GW CG (1000 Speed Damper Autopilot 
Numb~[ Qw: (1000 Lbsl (~MAC) w.o (J(CAS) (on/off) Ihnw ~ 

Bl.41.0081 

.065 1/UP < 120 12-24 6-10 190 on TLF Heading 
Select 

.066 1/UP <120 12-24 6-10 190 on TLF LNAV 

SLOWDOWN TURN 

1) Trim the airplane to the condition specified. Gather "hands-off' trim for 20 
seconds prior to each maneuver. 

2) Establish a 50 degree bank turn. 

3) Once the turn is stabilized'at 50 degrees bank, reduce thrust to idle power and 
decelerate with column to maintain 1.5 g's and 50 degrees bank. 

4) Tenninate the condition upon stick shaker activation and recover to wings level. 

Initial 
Alt Trim Yaw 

Condition Flaps/ GW CG (1000 Speed Damper 
Numb~[ Ow (1000 Lbs) (Piz MAC) full CKCAS) (on/off) ~ Qlmm~ot:i 

Bl.41.0081 

.067 1/UP < 120 12-24 6-10 220 on TLF 

09/15/94 Pa~~ •I l I 



2. Wake Vortex Encounter Flight Test Conditions 

12.. 



Airplane PP053 IIDEIND B1.42.0065 

Rev -A 

737-300 Wake Encoumer -fi-B 

Lead Test Ops Eng Date 

App App ~ II~· rJ/_z-
tysis Supe · Date Date 

PURPOSE OF TEST 

To examine 737 response to 727 wake vonex. 

REFERENCES 

(a) EWA 34-15039F, Rev.C, "Reduced Scope 727/737 Wake Encounter Flight Test", dated 11 
Aprill995. 

RISK ASSESSMENT 

All conditions in this TI are LOW RISK 

CONFIGURATION 

The test airplane is a Model 737-300, Airplane PP053, USAir N533AU. 

-Video cameras installed in the following locations: forward looking wing-tip mounted 
both left and right wings, vertical fm mounted with wide angle forward view, cabin seat 
track mounted (both left and right side) with upper wing surface view and two cockpit 
mounted wilh a forward view out the windshield and of flight crew activity. 

-Seperate video monitors, with channel switching, for each of the cameras to be provided 
at a station within the airplane. 

-PADDS data recording system installed, including one strip chart recorder, one quick
look video monitor and one printer. Analog measurements to be recorded. 

FLIGHT TEST PREREQUISITES 

The following tests must be completed before testing can begin: 

1) Ground test conditions, to vaJidate the proper operation and intended function of the Flight 
Data Recorder, are successfully completed. 

DATA lREQJURED 

PADDS 
Manual Notes 
Control Sweeps 

09/08/94 

- ON 
- Correlate events with IRIG time 
- _pre and post test 
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Airplane PP053 BOEING 

737-300 Wake Encouruer - FI-B 

FLIGHT TEST SUPPORT 

1) Boeing T-33 chase to support with aerial video coverage. 

09/08/94 

Bl.42.0065 

Rev -A 



Airplane PP053 IIIIEIIVD 81.42.0065 

Rev -A 

737-300 Wake Encounter -fi-B 

EUGHI TEST CONDITIONS 

WAKE ENCOUNTER TESTING. 

INITIAL CONDITIONS and DEFINITIONS FOR ALL TEST CONDITIONS: 
m m 
-Trim speed: 190 kts .. -Trim speed 190 lets 
-Flaps 1/Gear UP -Flaps UP/Gear UP 
-Intercept angle relative to wake trail 
-Yaw Damper-ON 
-Separation distance 2 to 4 miles. 
-Aitirutde differential is between vortex core and aircraft. 
-Initial offset is the distance between the middle of the vortex pair and the aircraft's 
centerline 

1) Trim the airplane to the condition specified. 

2) Initiate wake encounter as specified. With Autopilot engaged encounters, 
disengage the AlP after exiting the wake. 

3) Recover aircraft to wings level as required. 

Flaps/ GW CG 

Initial 
Alt 

(1000 
Initial Altitude Intercept 
Offset Differential Heading Condition 

Number 
81 .42.0065 

Q.ear (1000 Lbs) (% MAC) m.u ~ ~ <Deirees) Comments 

Direct Intercept: (727 Level Flight) 

.001 1/UP 103-113 15-24 10-15AGL SOOL 

.00~ 1/UP 103-113 15-24 10-lSAGL SOOL 

.003 1/UP 103-113 15-24 10-ISAGL SOOL 

.004 1/UP l03-ll3 15-24 l0-15AGL SOOL 

09/08/94 

0 5 

0 5 

0 5 

0 5 

Airplane Free 
response 
Pillot to control 
airplane 
throughout 
wake. 
Use AlP to 
setup intercept 
and allow A/P 
to control 
upset. 
Use AlP to 
setup intercept 
and pilot to 
control roll 
upset. (AlP in 
CWS mode) 

Page 3 
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Airplane PP053 

737-300 Wake Encoumer -FI-B 

FLIGHT TEST CONDITIONSCCon' t) 

Flaps/ GW CG 

IIIIEIND 

Initial 
Alt 

(1000 
Initial Altitude Intercept 
Offset Differential Heading 

81.42.0065 

Rev -A 

Condition 
Number 

81.42.0065 
Qw: 0000 Lbs) (%MAC) ~ ~ (&.ell (De&rees) Comments 

Direct Intercept: (727 Level Flight) 

.005 l/UP 103-113 15-24 10-15AGL lOOOL 

.006 1/UP 103-113 15-24 10-15AGL lOOOL 

.007 1/UP 103-113 15-24 10-15AGL 1000L 

.008 1/UP 103-113 15-24 10-15AGL lOOOL 

Approach from Below: (727 Level Flight) 

.009 1/UP 103-113 15-24 10-15AGL 0 

.010 1/UP 103-113 15-24 10-lSAGL 0 

.011 1/UP 103-113 15-24 10-15AGL 0 

.012 1/UP 103-113 15-24 10-15AGL 0 

09/08/94 

0 10 

0 10 

0 10 

0 10 

-100 0 

-100 0 

-100 0 

-100 0 

Airplane Free 
response 
Pilot to control 
airplane 
throughout 
wake. 
Use AlP to 
setup intercept 
and allow AlP 
to control 
upset. 
Use A/P to 
setup intercept 
and pilot to 
control roll 
upset. (AlP in 
CWS mode) 

Airplane Free 
response 
Pilot to control 
aiirplaoe 
throughout 
wake. 
Use AlP to 
setup intercept 
and allow A/P 
to control 
upset. 
Use AlP to 
setup intercept 
and pilot to 
control roll 
upset. (A/P in 
CWS mode) 

Page~ 
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Airplane PP053 IIIIEIND B1.42.0065 

Rev -A 

737-300 Wake Encoumer - fl-B 

FLIGHT TEST CONPITIONS(Con' t) 

Initial 
Alt Initial Altirude Intercept 

Condition Flaps/ GW CG (1000 Offset Differential Heading 
~umber G.w ( 1000 Lbs) (% MAC) &U £&cU !E=U <Dcerccs) Comments 

B1.42.0065 

Turn onto right core and approach from below: (727 Level Flight) 

.013 1/UP 103-113 15-24 10-lSAGL 500L TBD 5 Airplane Free 
response 

.014 1/UP 103-113 15-24 10-15AGL SOOL TBD 5 Pilot to control 
airplane 
throughout 
wake. 

.015 1/UP 103-113 15-24 10-15AGL 500L TBD 5 Use AlP to 
setup intercept 
and allow AlP 
to control 
upset. 

.016 1/UP 103-113 15-24 10-15AGL SOOL TBD 5 Use AlP to 
setup intercept 
and pilot to 
control roll 
upset. (AlP in 
CWS mode) 

Turn onto right core: (727 gamma=-3 degrees) 

.017 1/UP 103-113 15-24 10-lSAGL SOOL TBD 5 Airplane Free 
response 

.018 1/UP 103-113 15-24 10-15AGL 500L TBD 5 Pilot to control 
airplane 
throughout 
wake. 

.019 1/UP 103-113 15-24 10-15AGL 500L TBD s Use AlP to 
setup intercept 
and allow A/P 
to control 
upset. 

.020 1/UP 103-113 15-24 10-15AGL 500L TBD 5 Use AlP to 
serup intercept 
and pilot to 
control roll 
upset. (AlP in 
CWS mode) 

09/08/94 Page 5 
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Airplane PP053 

737-300 Wa1ce Encoupter -FI-B 

FLIGHT TEST CONDITIONS(Con' t} 

Flaps/ GW CG 

IIDEIND 

Initial Altitude Intercept 
Offset Differential Heading 

81.42.0065 

Rev -A 

Condition 
Number 

B1.42.0065 
~ (1000 Lbs) (% MAC) 

Initial 
A It 

(1000 

mu !&.cO. !E=U (Dearees> Comments 

Approach from Below: (727 gamma=-3 degrees) 

.021 1/UP 103-113 15-24 10-15AGL 0 

.022 1/UP 103-113 15-24 10-15AGL 0 

. 023 1/UP 1 03-II3 15-24 10-lSAGL 0 

.024 1/UP 103-113 15-24 10-15AGL 0 

09/08/94 

-100 0 

-100 0 

-100 0 

-100 0 

Airplane Free 
response 
Pilot to control 
airplane 
throughout 
wake . 
Use AlP to 
setup intercept 
and allow A/P 
to control 
upset. 
Use AlP to 
setup intercept 
and pilot to 
control roll 
upset. (AlP in 
CWS mode) 

16 



Airplane PP053 IIDEING Bl.42.0065 

Rev -A 
737-300 Wake Encoupter - Ef-B 

FLIGHT TEST CONDlTIONS(Con't) 

FOR THE FOLLOWING CONDITIONS: 

-Autopilot OFF 
-Yaw Damper ON 

Trim the airplane to the condition specified. 1) 

2) Initiate wake encounter as specified and attempt to keep the aircraft within the 
wake for at least 10-20 seconds .. 

3) Recover aircraft to wings level as required. 

Flaps/ GW CG 

Initial 
Alt 

(1000 
Initial Altitude Intercept 
Offset Differential Heading Condition 

Number Ow ( 1000 Lbsl (% MACl mu .(EWl !feW (Dearees) Comments 
B1.42.0065 

.025 

.026 

.027 

1/UP 
1/UP 
1/UP 

103-113 
103-113 
103-113 

15-24 10-lSAGL 500L 
15-24 10-lSAGL SOOR 
15-24 10-lSAGL 40R 

FOR THE FOLLOWING CONDITIONS: 

-Autopilot ON-CWS Mode 
-Yaw Damper ON 

1) Trim the airplane to the condition specified. 

-100 
-100 
-100 

0 
0 
0 

Rt. wing in left core 
U . wing in right core 
Vert. fm in right ~:nrc 

2) Initiate wake encounter as specified and attempt to keep the aircraft within the 
wake for at least 10-20 seconds. 

3) Recover aircraft to wings level as required. 

Condition 
Number 

Bl.42.0065 

.028 

.029 

.030 

09/08/94 

Flaps/ GW CG 

Initial 
A It 

(1000 
Initial Altitude Intercept 
Offset Differential Heading 

Qw 0000 Lbs) (%MAC) &ell .(EeC1) (Eeell <Dcerees) Comments 

1/UP 
1/UP 
1/UP 

103-113 
103-113 
103-113 

15-24 10-15AGL 500L 
15-24 10-15AGL 500R 
15-24 10-15AGL 40R 

-100 
-100 
-100 

0 
0 
0 

Rt. wing in ldt • . •c 
U . wing in n~hr . •: 
Vert. fm in n~ ht . . ,. 



3. Boeing Engineering Work Authorization (EWA) 
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FR0~1 II=! I R SI=IFETY I NV TO :20238210 33 

i . 
BOEING COMMERCIAL AIRPLANE GROUP 

AIR SAFETY INVESTIGATION 

T<f>: 

' 
i I 

F~OM~ 
i : 
' ' . 

T~m, 
i 

Tom Jacky 
NTSB 

Rick Howes 

RAJPIDIF AX lLlEAD SHEE1' 

/ LEAD+ 19_ Page(s) 

DATE: 30 Aug 95 

Fax: 
Phon 

Fax: 

Home· 

I i 
A~fererce: Our telecon August 30, 1995 

PJr yo~r request this mornrng, I have enclosed a copy of EWA 34-15039F 
revision C. This revision was written under the assumption that the wake 
vortex testing would be done in Seattle. Cost Information will be submitted by 
olir contracts department to Craig Keller for remote testing in Atlantic City. 
Please~ provide a copy of this EWA to Tom Haueter, Greg Phillips, Jim Cash, 
Craig fV1artln and others that you believe should have access to this 
infprm~tion on a need to know basis. · 

o I 
: ! . 

Plt ase! contact me If you have any questions. 

T~ank ~ou, 

;;'f}&j#~u 1 . 

Ri~kH~wes 
i 

/ 

2.1 



1995.08 - 3 0 11 144 #008 P.02/ 20 
FROM :RIR SAFETY I NV TO 2023821033 

I l•w• To~• 1

, EWA REVISION REC0~~2 N~M~f.ET 
f / ,,. Redu¢ed S~ope 727/737 Wake Encounter Flight Test 34-15039F. 

OAT~ t FFECTEO 
"I:VI~O PAGES DESCRIPTION OF CHANGE 

1 i Cl . 
7 /24) 95 !1 ,2,5 

i 
I 

REVISION C 
Revi sed purpose and procedure of test to eliminate 
r udder control system measurements. 

IS/ 

81 OF) 

APPROVAL 
ANDOATE 

JE Wilborn 
9U-UH 

i2,5 Revised instrumentation list to reflect use of the /S/ 

! 
FOR and PADS system for data measurement . JW Kerrigan 

'1 · 9U;UH_.~ -,h_..,j~ 
t,2 ,3,6,7 Added details of procedure for proof-of-concept fJight ,t:. ; ?JBIS " 
· testing of smoke generators on the 727. KO Thoreson 

I 
' 

I 
I . 
I 

i 
i 

· rb,8,9 Miscellaneous administrative changes . 
lC.ll.lla 1 

llb,llc. 
l id 

/S/ 
.JA McGrew 

cc: All holders 
' i 
I 

i 
I 
I 

I 
·. ! 

i 
I 
I 
I 

I 

l 
I 
I 

I 
I 

I 
l 
! 
I 
I 

i 
' 
l 
I 

I 
I 

! 

I 

1 
! • 
I 

t 
I 
i 

l 
· j 

! 
. ~ : . 

I 
! 
! 
I 

I 
I 

! 
' 
' l 
: 

1 
I 

! 
\ 

I 
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FROM l~lR S~FETY INV TO Z023621033 1 ggs .121s- 30 11:45 #~9 P .03/20 

I 
---~--~~~~--------------------------------------~ REVISION RECORD SHEET 

·5/19/95 

7/7/95 

f\1, 
1~ 2.5 

Scope 72 737 Wake Encounter 
Test 

DESCRIPTION OF CBANGE 

---====---- --==- ---

Revised purpose and procedure of teat to include rudder control 
m.asurements 

: 
21. 6, 1o,ll!la , 
lOb 

Added alltopik?t turns, wheel & rudder combined rolla to condtions 

Updated instrumentation 6st to include use ot ADAMS system and 
adcfrtlonal parameters to support rudder control system testing 

2~ 4.6 

1: A~ low spe.O condition 1o steady heading sideslips 

2j 7, 8 Revised procedures to include yaw damper OFF oondlllona 

2 

Change Gparge No. to: 5-R9775-5421-15039F 
(FLT TEST SALCOI 7~28320) 

Add procedures for proof-of-concept testing of the 
727 win~tip-mounted smoke generators. 

Change EWA Coordinat or to: Mike Schultz, 
237-7394, M/S 70-47 

I 

cc: all 
holders 

IS/ 
J.Metzer f 
J. McGrew 
7/7/95 

IS/ 
J.E.Wilbo 
7/7/95 

cc: 

23 



FROM :~IR S AFETY ! NV TO 20238 2 103:3 1995.09-30 11a45 M008 P .04 / 20 

I 

ROUT I r'!G ! DATE 
WRITE IN NAMEi . EWA t.MJMBER I D~H NOT INI IALS I MIS 

J . I= 9U-UH NO'S. 
737 ENGINEERING WORK AUTHORIZATION NO. 34II5039F 

Wll~.c- ....,/ i '1/z>1Cf:5 PAGE 1 of 1A ·~\; 

J . W.( il ... 9U-LfH-
TO: A. J. Halvarson & G. J. Zanatta DATE 

I X 

KernoiiifW; F"" J'. "7/l.,..('/ff 
4111195 ·. 

( ENGINEER RESPONSIBLE FOR PROGRAM) REVISIONS 
R. S. ~ V>l! 9lJ..UH REVJ AUTH LlR DATE 
Brauhaus 

I I~ ~~~:·1 A. J . VsL l 9U·UA 
Halvarson 
A.A. 115/ : 74-38 7124195 

Woodling TITLE: REDUCED SCOPE 727 I 737 WAKE ENCOUNTER FUGHT TEST 

s . ih/' 6X-3R 
Pennington i ! PURPOSE: 

J . /S/ . 9U·RF The purpo58s of the teating are: 1) to determine the magnttuda and severity of en upset 

Kirk 
to a 737 due to an encounter with the wake of a 727 for the purpose of validating and 

r Improving the wake encounter simulation mode~ and 2) to evaluate the 10unds associated c 
with a wake encounter for comparison with aoundt on the Cockpit Voioe Recorder on 
USAir 427, Mel 3) to obtaiA ~~~~• eA •• ~al:la•lo! of ~a Mlclar GGAtiiDI.ayata~ dvr!Ag c 

! 
I AQFRlal fllg~ vpara*iaA c 
' 

I I PRIORITY: 
' 

I 
URGENT ' l 

: I 
I 
I GENERAL DESCRIPTION 

A 727 wDI be equipped with smoke generating devices near the wingtips to mark the wake 
vortices. It wBI be flown In descent configuration In calm air. A/a41altf ~IINMeMed 737 c 
equipped with a modified Right Data Recorder ~FOR) conflg ure apeclfically for the wake I anc:ounter test program wll tolloW at distances between 2 and~ miles and penetrate the wake 

JB Ballas VOft!ces from various angkas. The dynamlc response of tho 737 wlH be measured tor tree c 
W. K. Castelluccio 70-47 . responses. autopilot rnponsea and pilot controlled responses. Cockpl aounds wll ba 

Return Origilla l To: 
retrieved from lhe Cod<pll Voice Reoorder. A chaso plana wttl flm the oncounters. 

Test lntearakion · 7o.47 The data wDI be used to determine the qualitative characteristics or a wak..v.duoed u~et. 
lnfo copies ~: and to validate the CUIT8nt 737 wlmulalor wake encounter model Cata VA 1he Ndliler IIOAhal c 

cycte~ dwliAg M~al fig~ opa,..loA wll •• li»e g~ered, c 

~--! . . ~:~.fAA _CONFORMITY INSPECTION REQUIRED: NO X YES -~ iM,v·~~~~'f.~;~ .. :u ;.~@ ~~iM-!M ) ' , ~,o):R. --oATE 
J ~ ( ....... ...!:". '14"U ;o ... ,. ··~ t I 
n?~i;:.w_y."i:J •.• 1:.-.·->¥ \'~··-·"l..'IA...C ' . is ltiiS TEST PROPOSED AS A OER PROJECT? NO X YES 
o.w. ! 1W-<>3 El:iASf. tiAMe QE fl:J!SE L!tiiTS QQW WQRK SEEf~ES 
Boston ~ 

~ & 
B. 6X·KU l Smoke Gonerator Concem Tesll~ B-154R 7 c 
Predmore II Wake Encounter Tasting B-154R 8-10 c 
E. 9U-RF 111 Simulator Flaps 1 Database Correlation B· t54R 11·15 c 
Langhout EWA PREPARED BY: James E. Wlbom, 237-9393, MIS 9U·UH:B-154R 
R,. 1W-03 CONTRACnJAL AlfrnORITY R>A (SAL CO NUMBE~) 
Crater ' i EXPENDITURES : 3167062 

; EWA Mlke Schultz, 237-7394 c 
: COORDINATOR: 

' 0 

SCHEDULE ANO COST ESTIMATE AUTHORIZE~ 
BY: 5-R9775~5421~15039F FLT TEST SAltOI7328320) A 
CHARGE NO.: ~~={ft.:j-i-eJ-~--sM:t-9t-?49Qivst 

i 

: / SCHEDULED ACTUAl 
: lUTALCOST$ 
; ~-

MFG. ~CHE~OR AUTHOR 
' I 

MFG. MGR. AUTHORIZATION 

24 



FROM :~[R S~FETY I NV 
i 

TO :20239:21033 1995.09-30 1:2: 17 tl010 P.06/20 

; 
i 
i . 

ENGINEERING WORK AUTHORIZATION NO. 
. I ; 

DOCtJMENl' NO ....J4-1503 9:t...._ 

34-15039F 
(THIS PAGE jo BE itJSED WHEN ADDITIONAL SPACE IS REQUIRED FOR BASIC EWA 
INFORMATION)[ ! 

0. 

F. 

H. 

i : 7/24/95 
i 

P.EV. c 
i l 

TEST ~BOCEDUBE (qmf'gl 
' ! 

P~ase Ill; Sjmulatgr f]ap$ 1 Database Ya!fdat1ao 
I i · 

-~me m'neuvers will be flown tn order to expand the c:urrent flaps 1 llmulator database. The maneuvers to bG flown 
aria: 

! 
I 
I 

! 
! 

j 

R~ using wheel at thn2a roll rates (yaw dam!)9r ON and OFF) 
~ using rudder at three !Qfl catee (yaw damper ON and OFF} 
RoD~ using wheel and rudder .II! two roD rares (yaw damper ON and OFF) 
Sta-fiy sideslips to left and right using rvdder and wheQJ (yaw damper ON and OFF) 

, Autopilottums 
I I . 

P~urits for the m.neuvers are provided to Attachment 2. 
I i · 

Ja:st Enyjmnmant Begylremems 
I : 

Phases I !and II requite oalm, stable air ond good visibility. Light, steady Winds of speeds be!OioV 15 kts are 
acjeeptable. Criteria for atmospheric lapse me wlU be determined fOf the test. 

UN riC~! BESrwS!BlE FOR TEST 

Aentot Aerodyn«mics Start: Stabirrty & Control R.S. Breuhaus 

OBSeaWBSlBEQWBEQ 
I I . 

Thre• ,_erC.dyparnies St&baity & Control Staff members and one Noise Staff m~mber are r111quired for this testing. 
! . 

lEST eeeoaTs 
! ! 

All mahual notes and PL&D's wm be pmvlded by F=llght THt soon after the completion of ~ng. No formal flight test 
reporu ar• required. Data should be made available as soon IUJ.il reasonably JXI"Ible after each flight for analysis. 
AnaiY!is of the A1ghl Da\a R9CIOTder will be done by the Stabll'ay and Contro\ group. 

JEST ~SPE4JJON REOUIReQ 
I 1 No·.,aa flight~ inspeeti;m prooedures will ba required. Prior to flight testing, the airplanes will be shown to satisfy all 

functional requirements as well as any supplementary inspections nte$$$italed by eonfiguration and hardware changes. 

c 

A 

A 
I 
A 

c 

c 

A 

1. SPECI~l CO~SIPEBM!ONS 
. . . 

The Fi.A own~ a 727 tha.t has bMn used p~viously in wako mQ:lSUt"Cimant flight tests, al'l<l at one ~me may Mve had r.mok~ 
generatlng d~vlces mountod for visualization. Consideration should be giVen to parformlng I his testing jointly wfth the FAA in 
order ti> shar~ the burdens ol •xp«lSe and to take adv&nt~o of aD available rosoLJroRs. Use of the FAA n7 wft1 pn:cludo the 
neecl to teaae:or pur~hase a 727 from the fleet. 

: 
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FROM l ~tR ~FETY !NV TO 2023821033 1995.08-30 12118 M010 P, 07/ 20 

I : 
ENGINEERING WORK AUTHORIZATION NO. 

('l'BIS PAGE: ro BEj tJSF.D WHEN ADDIT!cmL SPAa:: IS :REQUIJI.ED FOR BASIC Eta\ 
XNFO~'l'I~) 

' I 

AlTACHManj 1. IN~UMENTA-n:>N REQUIREMENTS 

7?7 lnJtrymoabztion• i 
I ' 

lhe following r~•ra ~kf be recorded as specified on 1M 71:1 FOR (If possible): 

A1tlruM ~ i 1 SPS 
Airspeed I i . 1 SPS 
Plldl ~(I~~) 4SPS 
Bank angle (I ~able) 4 SPS 
Hading- I I 4 SPS 
Normal~~ 8 SPS 
Latitude (Gf'S If ~i~) 1 SPS 
Longitude ~GPS 'I poH!ble) 1 51'S 

The following ~~r• may be hand recorded and comtlsted wMh IRIG: 

Flap hand~ postdon or Uap paaition 
Gear hancOe or gear position 

. Airplane g~ .. weight 
C.ruor-of~ravkyl 

I ' 

137 lnmume.J,mn I -

DClC.'IHM NO 34-1S039F 
34-15039F 

PAGE 4 

DATE .Sa9/95 
RBV. A 

.....::. ___ _ 

I I 
The following ~!Mt~ should be r-.eorded on the Flight Data RaoDrder Ill the apeclf'-d minimum sample rates: 

: . . . 
.... . 

Alr!peed i i 2SPS 
1 SPS 
-48PS 

\ 

~~de~\ . 'l· Heading 
Bankang 
Nannai!Otld faclo 
Longlwdin&l aec81eration 
Lateral aocl.lef'lltion 
Control co ... mn pOsition 
Elevator djJflectlon · 
Pedal posiJion I 
Audd•r~io,J. 
Control wh · I ~ion 
An.rort ! . 
Stabiflzer position 
N1, left •n~ right I 
L.atftude~PS IT P.OUillo)· 
longlludt PS ~possible) 
Oustlde · t•mpVr-sluna 
Auropllot a ~~twhch positions 
Heading lod ~sh button 
Level~~ button 
Allluee hold putti button 
t.HAV +AV push bwons 
MCP sa heading 
MCP selet;ed aldJudt 
MOP Ml~t<f alrapeed 
Autathrottie swtch position 
AUiopilot oamrnar1ded column force 
Autopilot *nmvldecf wheel fofw 
Autopilot cbmrnar1ded stabinzer trim 

I I 
I I 
\ I 
I ! 

I I 
I 
I 

-4SPS 
4SPS 
8SPS 
8SPS 
BSPS 
-4SPS 
4SPS 
-4SPS 
4SPS 
-4SPS 
4SPS 
1 SPS 
1SPS 
1 SPS 
1SP$ 
1 SPS 
1 SPS 
1SPS 
1 SPS 
, SPS 
tSPS 
, SPS 
1 SPS 
1 $P$ 
1 SPS 
1 SPS 
1 SPS 
1 SPS 

A 

2b 



FROM l ~lR S~FETY I NV TO 2023821033 1995.09-30 12:19 11010 P.08/20 

: ! 
ENGINEERING WORK AUTHORIZATION NO. 

('!'HIS PAGE !TO m:l USED WHEN ADD!TIONAL SPAC£ IS RZQU!UO Fort IUI.S!C ZWA 
INFOruiATI~l 

OOCUMEN'l' NO 34-1S039F 
34-15039F 

5 

7/24/95 
c 

! 
ATTACHMeNt 1. IN~TRUMENTATION REQUIREMENTS (oont'<l) 

+U 'nrtrumoA~a!loe ~ooA!'sll 
~ I 

:r:Re tollo"~Ai aA~t;g para.MfiOAa ellewld le ,eoorctea •~~~"' Aishl ta•t IA84Mflei'Mii9A ''4iAII tl.e AOAtA$ cyattm at 20 $Pi: 

¥a~e •••~' pec~ioe . 

~=~~~=~t::;::::=ICCYf'QC lA PCIJ 
~ . ! 

The following ~arame~ers may be hand recorded and correlated with IR!G: 
' 

Flap handle or f~ position 
Gear hant• or gear pos~ion 
Airplane $s weight 
Contor·c rovft)i 
Airplane njlomtn~-of.joel'!ia 

! i 
Any digital parameterS sl'lculcl alto be recorded at 20 aampte:; per scccnd using the PADS Instrumentation system. 

: 
1 i ' 

A forwatd-tooking Vidto Qrnet~ will be mounted In thll cookpil which prav;daa a view af both pilots and the view out the from 
windoW1i. II pc:Ssi)le, eamaras will *so be mounted on the 737 wtngtlps and on th•lip of the vemc.J tall. AI video wll1 be 
$Ynchrona.d ~ FoR time to enable correlation of thQ wuka's posltlon with the aireraft•s time history roiJ)Onse. Pilot 
CXJmmants and CXJciql!t arN t10unds witt be roc:crded In ~Junction With the c:ockplt vtdeo S)'Stem. If possblc. the Cockpit 
Voloe Recorder Information for 'lh• v.il91e flight 5hoWd be avallabta, H provisions can be made to exchange ~rd«w in-llight 
or download~ 1nlorr!tmion from ~he raoorders In some Qther way. 

~ i ; 
lA aUiliOIII •• ~IIIJ orr;. a .. "'iA ~· ,.OU~td iAttMally IR tbo uonlcal 'all 'orq• '8 bo)'( liMA • tioW4f "~SI ... ODCOq!pUe:iRg1f:le rudder 
PC\J1 JWdGia( Rleils Wi~PCU \ApiA r.oclc aRd aw~~~gl~. 

/ I ~ 
I 

Chau Plano r"''"f""""" 
Vldao aqulpm ;nt ~ 

c 

l 
c 

c 
0 



:.. ··==:;, • o(..c -..J<.. : . ...::.; :.: , :,~u <£. - . ,:/ .Jt:. ' . 
I 
i ; 34-l5039F 

ENGINEERING WORK AUTHORIZATION NO. 
(THIS tAG£ ~0 BJ; USED WHEN ADOITIONl\L SPACE IS ~OIREO FOR BASIC EWA 
INFORMATION)~ 

ATTACHMENTt TEST coNomoNs AND PROCEDURES . ' 

J,4-J5039F 
PAGE 6 

7/24/95 
c 

The teet CXlnditl~ns an~ procedures for the 3 phates of thls test are outlined in the following aoctlona. All 737 configurations C 
will be nown at ~aps 1, ;mid C. G. with the gear retracted. All 727 conligurations will be flown at flaps up wilh the gear retracted. 

Section ~o. 

1 

1 

2 

3 

4 

5 

' 

PHASE 1: SMOKE GENERATOR CONCEPT TESTING 

Man ewer 

Smoke Observotion from Ohasa Plane 

PHASE II: WM<E. ENCOUN'l'ER 'TESTING 

Wake Enc:oun1ers 

PHASE Ill: SIMULATOR FLAPS 1 DATABASE CORRB.ATION 

StQdy sideslips 

Ron response using whoa! 

Roll msponse using rudder 

Agn response U!lng wheel And tl.Jdder 

Autopilot Turns 

Pwge(s> 

7 

8-10 

11 

12 

13 

14 

15 

c 

c 

28 



F ROM :~IR S~FETY !NV TO 2023821033 1995.08-30 12:20 • 010 P. 1 0 /20 

ENGI~EERING WORK AUTHORIZATION NO. 
(THIS PAGE ~ BE; 'O'SE:D WHtN ADDITIONM. SPAC£ XS ~P..EO FOR BASIC EMA 

DOCtH:Nl' NO ~4-l5039F 
34-15039F 

INFO~TIO~) I 

' 

PAGI; 7 

DAn: _l/24/95 
REV • ........:;c ____ _ 

; 

AlTACHMENT, 2. TE$7 CONDITIONS ANO PROCEDURES (cont'd) 
~ . 

PHASE I: 

Test Title: 

Objective: 

i 

SE¢TION 1 

i 
Sm~ke Observation from Chase Plane 

Oet~rmlne maximum following distance behind the 727 at which the smoke adequalely hlghRghts 
the wake voztices; determine which luel{s) can be used 1or combustion In tho smoko ganerators to provide 
adejq\late smoke for tast purposes. 

I 

U.Z QszcfiSDltaliszo;! ' . 
' ' 

COnd 
I I e.G. Flaps/ ·Altitude Trim i Welgt\t 

~ :JbU f%MAQ) Gear IhWI1 _em_ Y£ ; : 

j i ,go 1 !Option~l Mid 1JP /UP llF 6K 
! 

2 X X X X 10K 1510 

Proc-dure: · (a) : For .ad~ oondhlon, trim tilt 727 in ~ralght and JevelllighL Using TCAS at ground basad rudar, position 
the chase plane 2 mil&lS behind 1he 727, on th• sem•ftlgtrt track. at an •ltltude 500.1000 feet below thal 
indieattd tor the 727. Th• pilot shoukl use discretion in tho .Jtitudo aatup; the Intention Is to be )USC 

. below the wako of the 727. 
' 

(b) · Onoe the ai:roraft holvo been posllloned prop.rty. engage both smoke generators on the 727. Allow the 
: smoke to n~n for four minutes, than disengage. During smoke emiselon maintain the trim speed and 
:altitude. 
: 

(o) : The chase plane pDat should cbteln a gMd 'MUal contaCt with the smok•highlightod wake vortices. 
and then begin ~nlng the following <115tanoe hom the 7Zl. Oistanoo maacur~~mGnls should be 

. obtai nod tram TCAS or ground based radar end ~d With Wilke visual dalfty. The pilot should al$o 
make commen1S on any ditf~nce• between the left and right vartox visuaf1Zatlon, as GOh side will be 

· generated using dlllercnt conlbustion (uets. Continue wldan\ng the to&lowtng dlttance up to ti'Ve tn\~$. 

(d) : Next. fly to a follo~ing distanc. along tht tr8ll when~ the pilot hu a good vlsua!lza1ion of the vortices, 
and note tll.e following distance. The pilot may then. at his discretion, attempt to pen.rtrate the smoke 
trail to locda the wake corN •nd assess the relative difficulty of flying In various points in the wake, as 
well as to confirm thit the wake effects are measurable when the visuellza!Jon appears adequate. 

(e) : Olscontfnue when the smoke vi!'ualization trail tormlnates, or a1 any point if the pilot foet. t~ 
: maneuvering may become hcardous. 

c 

c 



FROM t~IR SRFETY !NV TO 2 0 2382103:; 1995.08-311l 12:21 lt010 F'.11/ 20 

I i 
ENGI~EE~ING WORK AUTHORIZATION NO. 

(THIS PAGE iTo BEi USED WHEN ADDITIONAL SPACE IS REQUIRED FOR BASIC tWA. 
INFO~TIOI-(l 

DOCUrQrl' NO 34:-l5039F 
34-15Q39E 

PAGE 8 

7/24/95 
c 

r j 

ATTACHMENl! 2. TE?T CONDITIONS AND PROCEDURES (cont'd) 

\ 

i ; 

PHASE II: 

Test Title: 

Objective: 

Cond. 
& 

1 
2 
a 
4 
s 
6 

7 
8 
9 

Conditions 1 k 
i 

Proeedure: 

SE¢TION1 c 
i 

W~e Encounter Testing c 
I 
I 

Me~ure the dynamic response of a 737 ern:ounter with a 727 wake C 
I 

All ~· penetrations wm bo flown heading d!(edly upwind or downwind. The 727 wPI be at flipS up and the 737 at 
flaps 1. Both aircndt will have tho gear retraeted and will fly at 190 KOAS. The 737 wiP .ttempt to maintain a 
separation af 2 to 4 mUa:: bsahtnd tne 727. Stt-Up posltlon and intercept paramators ara dCJ&eribed In F'IQure 1 of 
thisi attachment. 

I . 

As * safety guideline. WBk8 enooun~M~ will flrst be flown at a minimum of 10.000 fl above the terrain until more 
und•rstan<f~ng of the wake •ffee(t on the aircraft Is available. Lator fDghts will be flOWn at lower altitudes to 
btbr simulate 1he atmgspherio ccndltlon~ of the ~~a;ldent scenario. if it is delermln9d by the pllata that aueh 
flyi~ wUJ not impose any huards. 

ThJ following pm;~meters are for pilot mertnQe only as guidefmcs for sattlng up various entry tcenatioa Ulrough 
the wake. Pitoted sitnuiBior sessions win be c:onduc::ted prior to the testing to determine the feasbt1ity of thMe 
sa.t~p scenarios. 

I 
No~•: The random nal.ura of the W3ke and the difficulty In flying 1he enc:ountets may naCJH~Sltate sevora1 

aitampts tor elich condition to achlwe a sB.tisfadoTY· a~oounter response. 

. i Initial Altitude lntarc~pt 
727 Flight Offset Dlfferential He.adlng 
~~~ ....!ffi.... fED lDEG) Comments 

I 

l.~vel SOOL 0 5" Direct intercept 
x· 1000L X '10" Direct Intercept 
X 0 ·100 0" Approach from belOW 
X SOOL iBD s- Tum onto right cona 

-3• SOOL TBO s- Tum onto right oore .a· 0 ~100 0" ~roach from below 

l~vel .. SOOl ·100 0" Ai~ht wing In left core 
X SOOR ·100 ()t Left wing in right cor. 
?< 40R ' · 100 0" Vertical tall In right COR! 

I 
I 

(f.) :set up the :aircraft at the specified position relative to the waka. Y'llW damper ON. ~erferm tiM first wak• 
:encounter by flying the aircralt Into the Mike u speelfied ancl1hen raleuinv tho conlrala UJ"IM ttntaring tho 
:wake. Racord the free respon .. of tha aircraft. 1\ftcr cxfting the wake. fe\Um to straight and ievel fr~g"'. 

(b) lAepeat step (a) without releasing the centrale upon entering the wake (I.e •• contralthe aircraft throuoh the 
:encounter). After exiling the wake~ return to slraight Dnd ,level flight. 

(c) lRepMt step (a) using the autopilot to sat up the lmcm:vpt. Allow tho autopilot to autmpt to control the 
;aircraft roll response through the man~Juver. After exiting the wake disconnecttha autopibl and tl11um to 
,straight and level !light 

(d) \Rfilpe&t &tap (a) using thR autapllot to tet op tne inte~ept Upon entering tho wake, centro! the elrcmlt roll 
·umpanse without disengaging the autopilot (I.e .. in CWS mcde). After exhlng the wake disconn.et the 
;autopilot and rolurn to str.light and tev•l flight. 
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ENGINEERING WORK AUTHORIZATION NO. 
(THIS PAGE to BE :USED WHEN .ADDI'l'ION<\L SPACE IS. REQUIRED FOR BASIC ZWA 
IN!"O~IONl ~ 

ATrACHMENT~ ~~CONDITIONS AND PROCEDURES (COI'It'd} 

i : 
PHASE II: 

Test Titie: 

I 
I 

Qpndttlons Zf 

se$oN 1 
' 

Wa~e Enc:ovntar Testing (oont'd} 

Procedure: ' {a) 
i 
~rim the aMaft 8t the specified condition. Yaw damper ON. 

• • ...::. • .t::,. _ 

DOCUMtNT NO• 34-l.503tt 
34-15039F 

PAGE 9 

DATE 7(24/95 
REV. c 

' (D) Wrt!'l the lU'te>pltot OFF, approach tho wolca from the •peelfied d!Nctlon and attempt to hold the aircraft 
&toady in the wake as specified, using all control$ as neONS&r)'. 
' . I 

(c) ~epea! with tha mrtopllot ON and the airplane In CWS mode. 
! 
' 
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FROM : 1=1 I R SI=IF=tTY I NV TO 2023821033 1995·08-30 12:22 ~10 P.13 / 20 

, I 
ENGINEE!RING WORK AUTHORIZATION NO . 

(THIS PAC£: "1:0 B£ US£0 WREN AODI'l'IONJI.L SPACE IS QQIJIIW) FOR BASIC £WA 
INFORMATIO~) . 

I 

AnACHME~ 2. $TCONOmONS AND PROCEDURES (oortd) 

PHASE II: ; S~CTION , 
i : 

Test Titla: · Wake Encounter Testing (cont'd) 
! . . 

Altitude 
Differential 

Left Vortex 
Core 

DOCtJMENT ., 

~~-lSO~~F 

RightVor~ 
Core 

PAGE 

DAm 
nr;v_ 

----~.t_--f-8---+------4--E) 

' . . 

~Of~t~ 

Intercept 
Heading 

FIGURE 1. Intercept parameter definitions 

~4-1SQ3~F 

10 

7/24l9~ 
c 

-

c 
c 
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FROM : ~tR S~FETY !NV TO 2023821033 1995.08-30 12:22 U010 P,14/20 

I 
i ! 

DOal'Dfl' NO 34-l5039F 
34-15039f ENGINEERING ~ORK AUTHORIZATION NO. 

(THIS PAGE~ BE: USED WHEN ADDITION]U, gACE IS Rr0:1IREO rat BASJ:C DOl 
~ ~~) . lOa = -A=S/ ...... 1=9~/9=5'----"' .~ 
,l 

.. ---

... 

. ) . './ 

. l 

ATTACHMENT 2. TE$T CONDmoNS AND PROCEDURES (CIOI'Il'd) 
; : 

PHASE 1: 

TestllUe: 

Obieetfv.: 

Oond 
.Jig._ 

1 

2 

; : 

SE$nc>Ns 

x ! 

C,G, 
(%MAC) 

Mid 

X 

1/UP 

X 

1lF 

X 

Alfltude 
___Jft)_ 

6K 

X 

Tdrn 
l£Q 

1~0 

X 

Autopilot 
Ml* 

Heading 
Seleet 

LNAV 

Proceduro: · (a) :For condition 1 1rlm the aiR.:raft in hands-off straight and level flight as tpd'..d. ~ Ulm data tor 20 
jHCOnds. 
i 

: . . 
(o) I Eng• tiNding Seloct and porfcrm 1t1 autcpibt tum. End condldon 20 MKlOOds after llirplanv has 

:stabilized en Its new headirg. 
. . 

(d) :Disengage Heading Select Dial in an addalonai4W heading change in the .-na dlrac&n as u.e fust 
.1um. If airspace m1d ATC albw • 

(e) :Engage the LNA V mode and perform the autcpllot tum. End c:ond"dion 20 118C0nds after airplane has 
:stabiliz~ on b new headtng. 

A 

A 
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ENGI~ERING WORK AUTHORIZATION NO. 
(THIS PAGE To BE !vsm MBEN ADDITICIQL SPACZ IS RF.QtT.tQD I'Oa BASIC EllA 

DOOH:N'l' NO 34-15039[ 
34-l5039F 

PAGE lOb INFOIOOU'XON1 ; ' 
I . • 

; 
m:rs: -s:::-/-:o::I~-9~/9=-"'s--
lt!lV'. __ .... A ___ _ : 

i 

i i -
. I 

AirACHMENT~ l'E~T CONOmoNS AND PROCEDUAEs (a>rrt'd) 
! 
I l 

PHASE II: tAKE ~R "J'E.S"mG 

All wake penetrations wll be flown heading ~ upwind or downwind. l"he 127 w\11 be at a. up Mel 1he 7S7 at ftapc 1. Both IIITa1dl 
will h:a\10 the ge;ar Nllolded and wil fly at 1 ~ KCAS. The 737 wlllatlempt to malntakt a sepetlllion ol2 to 4 miles behind th• 727. Set-up 
position and ~ j::latllnKiha~ ara ~ In Figure 1 of this attachment. .. 

! l 
As a safety g~Tine, iwalce encauntara 11111 first be flcwn c a mtnlmum ot 10,000 ft .txwe lha1atraln unt1 rnmr und.aandlng of the 
wake .ctoc::ts ori the ~ 18 ~able. l..ldw ftlghta will be flOwn Ill lower allftudes 1o beaer sfmUI.se th• U1oeph•rl= amcllons of lh8 
accident eoenatio, if it is determil\ed by the pilots thai such flying WI .. not Impose any hiiQI'da. 

I I . 
Tht followin; ~'" are for pilot reference ontt 3S guidelines for Hlting up various ..u.y ecenarfos through th• wlb. Piottd 
sinluletor sess-.,na WI,. be conducted prior to 1he testing to detennino the feaslbl8ty cl.lhese H1Up .cenario1. 

Note: . Tho ~m l.mra of the wake and tha difficulty In flying the enc:ounta111 may necee•lllll• ..vera! attempts for each condlbn 
to adiJave a ~isfacaory encounter n.sponse. · 

1 
2 ' 
s 
4 
5 
6 

! r Initial Altltud e Intercept 
! 7'D ~ight Off$et Dlfferantial ·Hewfing 
• frtlde ..JED... lED IJJfG) 

I 

' Le!•' 
~ . X 
4• 
..s• 

SOOL 
1000 L 

0 
500l 
SOOL 

0 

0 
X 

·100 
180 
'TBD 
-100 

-100 
-too 

Cqmm9Dfs 

.. · 
7 
8 
g 

I 

s;smaa~ons 1 ~ 

SOOL 
SOOR 
.teA -100 

Proeedur.; · (a) Set up th11 aircraft at the spaclflad position relative to the wakt. Yaw dlmper ON. ~nn the fim wake 
itnoounter by flying the llircnlft Into the wllka • trpaelled and then ,.....mg the control$ upon entering the 
~. Re<:ord the ~ *POl'" of the alrcniL Attar BJCiing the wlilke r~ to snlght and lwol flight. 

(e) Rep4lat awp (a) withou1reltuiog the conltols upon entering tha .-. (I.e., control the aircraft through the 
!'ncounter). After exiting the wake ~um to straight and level flight. 
! 

(d) Repeat step (a) using the autopilot to S9t up the lnteroept. Allow the autopilot to attempt to CXIntrol the alreratt 
roll.-ponse through the m.n•uver. After exiting the wake dlsc:onnect the &Utoplbt and return fD straight and 
level flight. · 
I 
i . 

(e) Rclpeal stop (a) using the autopilot to scrt up the Intercept. Upon emring the wake, oontrol1he alrcrd roll 
~esponse 'Without dlseng'!Jfng the autopilot ('u•., In CW$ mode). Aller exiling the wake disconnect the .utopllot 
~ mum to straight and laval flight. 

i 
coad;tiQo:s z-p 

PRJcedure: 

i 
I 

' 
(a) il"rim tho aircraft at the Sf'eCif~~td oondltlon. YeN damper ON. 

I . • I . 

(b) Wrth the autopibt OFF. appn>acn the wake from the 8P8dfled dnaion and ctampt lo hold t.he aln:rd steady fn 
~he wake as specified, u.lng all controls as n~. . 
( 

(e) R..,eat wiltl the autopilot ON and the airplane In c:NS mode. 
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ENGI~EE~ING WORK AUTHORIZATI ON NO. 
(THIS PAGE to m: ~ USED MH!N ADDrTIONAL SPAC& IS RF.QUIR£0 FOR BASIC EWA 
lNTOIIMP.TION! ! . . 

DOCCHENT NO 34- 15032[ 

34- 15039F 
PAGE 11 

OM'& 7/24/95 
REV . ..£_ ----

; i 
ATTACHMENT~ TEST CONOIT10NS ANO PROCEDURES (con!'d) 

. I 

·; 
PHASE Ill: seqnoN 1 

Test Title: 

ObjecUve: 

C<>nd 
..!Q..... 

f 

2 

3 

4 

5 

Procedure; 

I 

Stoady haooin!l sideslips 
I 

. I • 
Evafua1c cross-oomrolled fhght c:haracteri51ios. 

I . ' iweight O.G. Flaps/ Attitude Trim 

~ O'MAC> Qw Illaw ___j'ft)_ ~ 

¢,ptlor.~l Mtd 1/UP 1lF 6·10K V2 
: ! 

X ! X X X X 170 
I 

X I X X X X 190 I 

X ! X X X X 210 
i 

X i X X X X 230 

(a) ~reach condition, trim the ~ in hand:M)ff straight and le'(el fijght a epeefied. Record trim data 
~or 20 seconds. · 
I . 

(b) Partorm st•ady 8tate SJdosfips to the left using 1/3, 213, and full rudder (or use tha mralmum rudder that 
C8n ba amtrolled Wllt1 full ViM•~ if appi!Oable). Trfm with wheel and bank angle fO maintain a constant 
~adlng an<i cii'IPQd without changing thrust. Stabilize at each rudder dellaclion and riiiiCOrd data for 
~ 0·20 seconds. 
I . 

(c) Retum ta straight and l~.t fll;ht. Repeat cond'!Uan to 1he r1ght. 
! 

(d) Retum to the hands-oft trlm ln. {a). Record trim data for 20 aaoonds . 
• 

(e) Repeat oach condition with the yaw damper OFF. 
I. 
I ~ 

c 

A 

A 
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ENGINEERING WORK AUTHORI ZATI ON NO. 
DOCllMENT NO 34-15039£' 

34-15039E 
(THIS PAGE 1.%'0 as: USEO Wfl.tt' ADDITIONAL SPACE IS a&Qt1IRED FOR BASIC EWA 
INFORMATI~ . . lla 

7/24/95 
c --=- -.......-

ATTACHMENT 2. "TEST CONOlTJONS AND PROCG:DURES (oont'd) . ' 

PHASE Ill: 

Test Title: 

Objective: 

Cond 
...l:ia-, 
2 

3 " 

' ; 
i : 

S~N2 
Rol( re!pOnses using wheel 

; 

Eva~uate lateral control powar. 
; 

i Weight e.G. 
;~ O'.MACI 
I 

I 
Pf>tion&l Mid 

X X 

X X 

Flaps/ Altitude Trin 
iiw Ihrlli1 _mL '!k .wbii.l 

1/UP 'T\P 6-10K 1&0 113 

X X X X 213 

X X X X Ful 

P~ure: (a) ;n:,r e~ oonarl.ion, trim the ain:raft In handsoQff IU'alght and level flight as apecif!C!d. Aaccrd 'trim data 
;for 20 seconds. . . 

(b) !With the yliW damper ON, ron the a1rcratt Into a~ bani< to the left Md atabilir• wing the wheel. 

(c) 1Ro11 the aircraft from 30• Iaft lo so• right bank usll"'!llhe speellod amount of wheel for tho oondition • 

(d) 'Rou back to -so• right bani<. and stabiriZe. lnput th~ speelfted amount of wh"l tor the condition in the 
:o~lt• dlrecnon and rob the aircraft from ~o- right to 60"'Ieft bank. Roll the~ b«r,;k to wings level 
,flight. 

(e) !Return to the hands-off trim speefled In (a). Rtcotd trim data for 20 seconds.. 

(0 jRe.,.az tad! condition With the ynw.damper OFF, 

. . 
' 

• i 

c 

A 
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ENGINEERING W'ORK AUTHORI~ATION NO. 

(THIS iAGE: tO B£ iuS£0 HH&N ADDITIONAL ~ACt lS ~IRED FOR SASIC PA 

DOC.iH:NT NO ...14-1S039F 
34-15039F 

INFO~ION)! . 

7/24/95 
c 

: i . 
ATTACHMENT 2. iESjT CONDJTJONS AND PROCEDURES (cont'd) 

' ' 

PHASE Ill: 

Tast Title; 

Objecslve: 

Cond 
..l:h2... 

1 

2 

s 
4 •• 

' 
' i 

SE9TION3 

flQll MPQnHS using rudder 
! 
i 

evat~ate rvdder power and roll-<luG-~~5llp Characterlstlcs. 
: . 

Weight; C.G. Flaps I 

~ f%MAC> ~ IhDm 
i i 

1/UP q.ptio~t Mid 11F . ; 

X X X X 

X X X X 

X X X X 

Altitude Trim 
____!1lL J£Q Budder• 

6-10K 190 1/4 

X X 112 

X X 314 

X X 1/Z 

Proc.dure: (a) For eaoh oondition trim the aircraft in hands-oft straight and 19vel1'1ighl as 6peoified. Rccxnd tr1m data · 
for 20 ~eonds. 

I 

i 

! 
(b) Make •ure the yaw damper is ON. Using the wheel to maintain WiRgs I8Yel and while holding the pedals 

centarad with the faet.lnput the amount cf rudder~ to 1M right for 08Ch condhion using the 
rudder trim knob. After stabiltlng, uso whHI to roll thv ~ into a 30" bank to tho loft and ctablllze. 

(c) )\then ~. ralease the pedals and roll the 'a~rctatt from 30"' 111ft to 30" right bank. Allow the aircraft to 
roll through 30• ~ht bank, and then stop the roU using wheel and p.dalc ac noodad. ~r recovery, 
and with the pedals eentefed, retum rudder trim to neutral and roll ttw airplane to wings lev•l fflghl 

(d) · Repeat steps (b}o(c) for a letl ruddco:rlnput and ro!Rna from 3o- rfght bank to 30• t.ft bank. Again use 
wheel and pedals to recover after pass~ 30"' left bank. and retwn nl:fdot trim to neutral after eenterfng 
lh• pedals, 
I 

(e) ~~turn to the hands-off trim In (a). Record trim data far 20 seconds. 

(f) Rt~at st~s (a)- (o) for each condition, tumlng the yaw damper OFF lftor :ttabllllng at the Initial soo 
l'&nk in (b) or (d) before releasing the pedals_ 
. . . 

(g)••l=or c:ondition -4 only, roll the alrcraft by using the rudder onty to establish the initial 30• bank before oach 
~edal reluse. 

I ' 

• Use the mair,imum ~udder determ inad In Phase I Section 1 purt (b) as th& valua for "'fullrudd•r• Wh•n determining the 1/4, 
112 and :31-t!Ndcler, tnputs. 

c 
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ENGINEERING WORK AUTHORIZATION NO. 
(THIS PAGE ro BE~ USED WHEN ADDITIONAL Si'ACE IS ~ FOR BASIC EKA 
INFOIU-!ATIO~ 

DOalHDn' NO 34-l5039F 

34-15039E 
PIIGE llc 

. 
DATE _]}').4/95 

Rl:.v. ..£...._ ·---

An"ACHM~2. TE$T CONOmoNS ANO PROCEDURES (1Xl11t'd) 

! 
PHASE Ill: ~ 

Test Title: 

Objective: 

Cond 
~ 

1 

2 

3 · 

4 

SE<}'l10N4 

' Roll!responsGS using wheal and rudder 

' Evaluate roll r.ue due to wheel and rudder Input combinations. 

X 

X 

X 
I 
I . 

C.G. 
(%MACl 

Mid 

X 

X 

X 

Flaps I 
~ 

1/UP 

X 

X 

X 

n.F 

X 

X 

X 

Altitude 
....JDL 

101< 

X 

X 

X 

Trim 
~ 

190 

X 

X 

X 

1/4 Right 114 L.ft 

112 Right 112 ltrft 
' 

· 114 Lett 1/4 L8ft 

112 Left 112 Left 

Conditions 1 ~z~ c;ro$$ op!l!!'OII~ roll @le 
: i 
• I 

Procedure: · (a) :For condition 1 trim the ain:nlft in hands-off straigh1 and level flight a speo&d. Reeard trim data fot 20 
1seeon~. . 

(b) !Maf<e sur. 'the yaw dam pat 1$ ON. Using the wheel to malrdaln ~level *nd while ho~ the pedals 
centered with the feet. input the amount o1 rudder tpee!Hed for udl condition using the rudder trim 
.knob. 
I 

(c) :Release the pedals and slmuftalleously lnp,ut the spec:if'..! •IJIDU!l' of Wheel and allow the airawft to raU 
'to 3o- of left or ~ht bank. depending upon the oon1tollnput c:onfGlll'*lbn. AAM rolllno through 30•, 
C4tnter the pedals with the feet and arrest the roD with wheel. 

{d) ~Retum to level flight, maintaining wings level wJth wheel and holding tho rudder pedals cantered. Repeat 
:steps (b) and (c} using the amount of wheel and ruddtr .pec:IJed for cond"ltion 2. . 

(e) :When oom.plete, return the rudder trim to neutral and trim the air:cnft as speoitlod in (a). Reeol'd trim 
'<l.ta for 20 seconds. . 
: . 

! I 

P.andhlont 3-4: I Whtoi and Ndder comblnad roll rpls 
I ; 

Procedure: (a) :For condition 3 trim the aircraft In han<ls-off straight and level fllght u apeclfled. Rec:on:! 1r1m data lor 20 
.seconds. 
I 

(b) Make sura tht yaw damper is ON. Using tho whoot to maintain wlngc level and whllo holding the pedals 
centered wittT the feet. input the amount of rudder specified 1or tNICh COC\dition using the rudder vim 
. knob. RoD tho lliraaft using the whoa! to a 3~ right bank and stabiiza. 

(c) Releue the pedals and stmultanaoualy Input the •JW':ified amount of wheel and allow tho alrern1t to roll 
~ 30• of left bank. After rontng through 30", center the pedal$ with tho fm .and arreSt the roll with 
ttmeel. 
I 

(d) Return to level fright, millntalning wings level with Whtll and holding thB rudder pedals centered. R11p81ll 
steps {b) and (c) using thet amount of wheel and rudder specified for condition 4. 

(e) When complete, return the rudder trim to neutral and trim the alraatt as specified in (a). Record trim 
!(lata lor 20 seconds. 

c 
A 
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i I DOCUMENT NO 

34-15039F 
34-15039F 

E~·GINiEE:E,t:ING WORK AUTHOR:tZATION NO . 
l'ld ('l'HIS PAGE fO BE jUSED WK!:!N ADOI'l'I ONAL SPACE: IS REQUDU:D FOR BASIC !wA 

INFO~TION i 
' . ----7/24/9!:) 011.1:!: . . 

RI:.V. 

\ I 
ATiACHMeNTj2. TEST CONDITIONS AND PROCEDURES (cont'd) 

I . 

PHASF. Ill: 

Test Title:· 

Ob]ee1fve : 

Oond 
..,!o!Q._ 

, 
2 

Procedure: 

SECTIONS 
I 

Aut9pifot turns 
I 

PI"Q~id~ autopilot tum data for eompal'i$on wilh \hg aocldent alreraft. 

~eigh~ C.G. Flaps I Altitude Trim Autopilot 
~ tYoMACl Gm llm!!1 _....liD_ ~ ~ 
i : 

Q>ptional Mid 1/UP ltF 8K 190 Heading 
: l Selec:t 

I 
X J X X X X X LNAV 

I 
I 

(a) For condition 1 trim the alrcnft in hands-off straight and level ff.ght as sp.cifsed. Record trim dala for 20 
seconds. 
I 

(b) ~sure~~ yaw damp.ar i5 ON. Engage th •A· autopilot and the autothrcttle to maintain 6000 ft end 
~90 knots. Wrth Heading Seled mode disongaged, dial in a~ heeling change. Set the autopilot bank 
limrtatts•. 
I 

(c) Engage Heading Select and pelform an autopilot fum. End concfltlon 20 aeoonds after airplane has 
~bifl%.ed o_n its naw heading. 
l 

(d) Oisengage Headl09 Select. Dial In an additional40• heading ohange In the same dirvation as the first 
turn, if 8if'3P8C8 and ATC allow, 
I 
I 

(•) J?lgage thelNAV mode and perfonn the autopt1ot wm. End ccndition 20 seconds after airplan~ has 
stabili:tad on its new hhding. · 
! 
' 
i 
i 
i. 

' : 

c 
A 
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Federal Aviation 
Administration 

Transport Airplane Directorate 
Aircraft Certlhcation Service 

1601 Lind Avenue, S.W. 
Reo1011. Wa.shillgton 98055-4056 

Page 1 of 2 (9/18/95) 
BOEING COI\1MERCIAL AIRPLANE GROUP 

EXPERIMENTAL OPERATING LIMITATIONS 

These operating limitations form a part of the Special Airworthiness Certification issued 
for the aircraft described below, and must be displayed in the aircraft in accordance with 
14 Code of Federal Regulations (CFR) part 91.203(b). 

MAKE: Boeing MODEL: 737-3B7 SERIAL NO.: 24515 REG. NO.: N533AU 

1. No person may operate this aircraft for other than the purpose of: 

RESEARCH and DEVELOPMENT 

to accomplish the test (s) outlined in Boeing Program Letter B-XF04-WMB-077 dated 
September 15, 1995 describing compliance with 14 CFR part 2Ll93(d), and made 
available to the pilot in the aircraft. Additionally, this aircraft shall be operated in 
accordance with applicable air traffic and general operating rules of 14 CFR Part 91 , and 
all additional limitations herein prescribed under the provisions of 14 CFR 91. 319( e). 

2 When conducting the flight test, the airplane may be deployed anywhere within the 
Continental United States and adjacent coastal waters, but operation must be limited to 
areas consistent with the purpose of the flight in accordance with the Operating 
Limitations. Except for takeoff and landing, this aircraft shall not be operated over 
densely populated areas or in congested airways. 

3. The pilot-in-command of this aircraft must, as applicable, hold an appropriate 
category/class rating, have a large multiple jet aircraft rating, or possess a "Letter of 
Authorization" issued by the FAA Flight Standards Operations Inspector. 

4. This aircraft shall not be flown unless it is maintained and operated in accordance with 
the appropriate Boeing Maintenance Instructions. 

5. Day/Night VFR and IFR Operation is authorized. 

41 



Page 2 of 2 (9/18/95) 
BOEING COM:MERCIAL AIRPLANE GROUP 

EXPERil\.fENTAL OPERATING LIMITATIONS 

MAKE: Boeing MODEL: 737-3B7 SERIAL NO.: 24515 REG. NO.: N533AU 

7. This aircraft shall contain the placards, mar kings, and flight manual required by 14 
CFR part 91.9. 

8. The cognizant FAA Manufacturing Inspection District Office must be notified and 
their response received in writing, prior to flying this aircraft after incorporating a major 
change as defmed by 14 CFR part 21.93. 

9. If aircraft, engine or propeller operating limitations are exceeded, an appropriate entry 
will be made in the historical records. 

10. The aircraft does not meet the requirements of the applicable comprehensive and 
detailed airworthiness code as provided by Annex 8 to the convention on International 
Civil Aviation. Tills aircraft may not be operated over any foreign country without the 
special pennission of that coWltry. 

11. The pilot-in-command shaD read and understand the operating limitations 
specified for this aircraft and make an entry in the aircraft flight log signifying 
compliance with this limitation. 

12. These operating limitations expire concurrently with the Special Airworthiness 
Certificate on October 31, 1995. · 

} ;~jgg_j{;\;,1 
Name 

September 18, 1995 
Date 

ANM-108S 
Designation or Office 
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... 

September 15, 1995 
B-XF04-WMB-M95-077 

Boeing Commercial Airplane Group 
P.O. Box 3707 
seattle, WA 98124-2207 

Department of Transportation 
Federal Aviation Administration 
1601 Lind Avenue SW 
Renton, WA 980554056 

Attention: ~IPlke.~ager 

'!IDEING Manufacnning Inspection District Office 

Subject: Application for Special Airworthiness Certificate -
Model737-3~7. PP053 

Reference: FAR 21.193 

Gentlemen: 

Enclosed. is a completed FAA -Form 8130-6, Application for Special 
Airworthiness Certificate, for the following airplane: 

Model SIN. . . Registration 
737~3B7 - . . _:; 24515 N533AU 

.: .. ·-:.: .··: ::·~ ~· ~ --.. -;· ~·~· .:~?~:·:~~~-~- . " . ~. ~ ~- ., .. •; : .. _.:·.:- ·: ~~-:·::. . . . .: .. 
The following information is submitted in accordance with the referenced FAR. 

. :< ~noted; ._. . _.-: :y -~- - _· . . .. :_ .· . ·: :. .- :_~_. . . . . .. 
.. ··.1:ff ·. : • • •: ,.:,.,. - • ·.~:"·;~~·: -~· ... ~ =.: • ·-~ : .• - ~. ':..; •,."" . .' • • '." ·:= t·~ ~ '• --~~~· • ./ •' • • ' ·• ., 'I 
.'<. ·. : :_. · . -- Thec~ca~ls~f~-~ep~eR~~~De_vel,apme~t-_ ;: . . :·:· ... . " ·· · ·--:~,--~ _· . .. _-
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The aiiplane is a Bdeing model 737, as listed in Type Certificate· Data Sheet ··, · 
No. At6WE: [FAR 21.193(b)] .· ~, · .. 

< • • 

The ai.Iplane will be used for t!te purpose of wake vortex encounter flight 
testing. Approximately 10 flights are currently planned During conduct of 
this testing the airplane may be deployed anywhere within the continental 
United States and adjacent coastal waters. Rights into foreign airspace will 
_be with the specific approval of the foreign government [FAR 21.193(d)] 

Records of the persons carried will be maintained and made available to the FAA 
upon request. 
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The airplane is owned by USAir, but will be flown by Boeing flight crews under 
contractual agreement with USAir. 

The certificate is requested to be issued effective September 18, 1995, with an 
expiration date of October 31, 1995. 

VOEING · The airplane is located and is based at Boeing Field and will be available for your 
inspection at a time convenient to you and your staff. 

,._, -~ ~ 

Very truly yours, 

FLIGHrlEST 

A. 6. •J ~· f>' r~.~ Bro . urst 
~ 

FAA Coordination 

GEW:IaD 
... . " • 
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!b APPLICATION FOR 
AIRWORTHINESS 

CERTIFICATE 

0 M B No. 2t20-o018 

tNSTRU.C TIONS - .Print or type. Oo not write on shaded areas; these lire for FAA 

use only . Submol Oflgonal only to an autl'lonzed FAA Representative. 11 additiOnal 

sr.ace ,5 <eQvored. use an attachment. For spec•al t11gh1 permots compteteSe-ction 
11 and VI or VII as applicable. . s 
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I.REGISTRATION ... ARK 2.ArRCRAFT BUILDERS NAME t>A•••• fAA COOING 

N533AU Boeing 
S. AIRCRAFT SERIAL NO 6. ENGINE 0UOL Q[ R $ Nl.l,lf.. 1.1,, , , . , 1. £NGIN( MODEL OESIGNA T ION 

24515 CFM International CFM56-3 
I . NUMBER OF ENGINES 

2 
t . PROPELLER BUilDERS NAME •Md•<·· 

N/A 
j11. AIRCRAF T IS tCntc~ oi•U>I•c~bl~l 10 PR0PHLfRU00EL DESIGNA110N 

N/A I I•MPORT 
Al'f'LICA TION IS HEREBY MADE FOR: tC,.,c4 •ppl<coOoe or ems , 

A 1 STANDARD AIRWORTHINESS CERTifiCATE o~naoe••• c•••9<>'YI jNOAMAt I UTILITY I I ACROBATIC! J TRANSPORT j j GliDER I ·1 BAlL OON 

8 t<x SPECIAL AIRWORTHINESS CEATIFICAT€.rCM:c> •PP:OIJ,.•tt •ltmSI 

2 liMITED 

1 C\.AS$1 
PAOVtSIONAl rlno,catc c~u, 

2 CLASS II 

1 AGRICUt TUAE AND PEST CONTROL 2 AERIAL SURVEYING I 3 I I ~RIAL ADvERTISING 

3 ilESTRICTED III>C•CII• OMfii•O••s . :o 
bt Cont!UC l#!t1 J 

PATROLLING I I I lwEATHERCONTFI<X 

1 CARRIAGE Of CARGO 0 OTHER IS~J«olyJ 

EXPER1UEt<4TALtlt1QIC~IB O~Mf•Oif'llo . 
10 De conaucte<~r 

1 f'\x RESEARCH ANO OEVELoPMENl 2 A&.IATEUR BUll T .. I J I I EXHIBITION 

• XX 4 RACINC; $ CREW TRAINING J I l~otKT. StmVEY 

0 TO SHOW COMPt.IAtfCE WITH FAR 

I FERRY FliGHT FOR REPAIR!> ALTERATIONS. MAINTENANCE OR STORAGE 

EVACUATE FROM AREA OF IMPENDING DANGER 

• 3 OPERATIQH If< EXCESS OF MAXIMUM CERTiftCATEO TAt<E.()FF WEIGHT 

SPECIAl fLIGHT PERMIT olooao<:~'<· 
OPel.ltOI' 10 btt COIWSIJCI«<. IM-n 

C~lt Stell()<> VI OK 1111 u 
•ODitt:~Oie on "''t~Wrs• S1t11 ~ DELIVERING OR EXPORT 5 PfiOOUCTION FLIGHT TESTING 

c • I 

lAME 

Wilmington Trust Company Trustee 

• CUSTOMER OEMONSTRA TION FliGHTS 

IF DEAL£11. CH£CIC HER£ 

AOORessRodney Square North 
Wil mi ruiton _DE _19890 

I 

AIRCRAFT SPECIFICATION ORTYP( C£ATIFICATE OAT A SHEET tG••t No 

.rw:~,_ • .,.,. NO I A16WE 
AoRWOIUHINESS DIRECTIVES <Cftec4 ,,.,,.PfJIOUO<t A()·s CO"'I>hfll,.oon """ g
,.rwAONol 

94-21-.05 Rev .• 1 
AIRCRAFT liSTING IG""' ~ _,,, 

N/A See Attached 
C. AIRCRAFT OPERATION AND MAINTEN#.NCE RECOAOS 

CHECK IF RECOAI!>S IN .l!IA.) TOTAl A IRfRAME HOuRS 

f~~~~CEWIT><gl.41JV-~ . 20,994 + 22 

0. CERTIFICATION - 11 ne-tmv ce''''Y tnat • • .,.. the '1:9''~N uvwttc:f cu , lh:t ;t9ttn11 ut u-.· oaM<.:t~11 OC.<;e,;rtt,.."'CJ oitlbc.J¥t·. Ut.\1 rne o~•tcao~U .s. u.'gtSt~~ w11n •ne f-t"Oero~:t -"~hOf"' 
Admrn.strahon an accoraanc~ w1lh S<.oc11on ~' of tnt' FC<Mttll •~·•<~1•0•' Ac.t "' •9~. ano ~~~~~bl~ fc."Gc. .. at A""''"'-"' A..~u~t.ua•s. ilnO tn.at 1~ attct.l.fl 1'\.as bee-rlanspec:ted a no ..s. 
affwOOr..y and ekg•bte tot tl'\e Auwor1h.nes,s ce'"'•cate •eoQuestCO 

OATE Of APPLICATION 

September 15, 1995 I 
NAMl AND TilL~ ,p,,,.,.., '"'fAA .C00rdi nation 

G. E. W1ngo Boe1ng Fl1ght Test 
l;;IG't'J.URI~ I. I 
~~- ....... -. .. 

ll THE AIRCRAFT DESCRIBED ABOVE HAS BEEN INSPECTED ~ .. D fOUNO AORW()ATHY ev ''·~·~"""' ~· ,., .... , ·' 'AR 1• 18Jon. ~'"""''' _( 
2 ~I-.,.-T.F:-:A:-:R:-::P-:-A::R':'~-:,:::2-:-I-::O:-:R~•2:::7~C;::E;::R;:-T~l~F-::IC::-A:-:T:::E:-H:-:::O::-L-:D:::E:::R:-r:::G:-•• -~--·, 3-rl -,-:c:-:E:-:R:-:T:-IF:-1-:CA~r-:E-:o-:u~E=-c=-H-.A~<:-:':":IC::-,-:G:-.-.,-.------r I•_,.-.. Cf::-:=:R:::T:-:,:-FI:::C:-:A-:T:::E:::O:-R::=:EP::A7 1:::R:-S:-T:-A:-T:::,:::O:::N:-,-::a:-• .,.7.c:::.::,:::,,:-,<:•::,:-.--1 
::; 0 ~ , C•ri•/IC~Ie N o J c~,,(,c .• ,c Nl) , /110 • 
... z c 
~w~~-+~~~~~=-~--=-~-=~-=-------------L--1--~---------------------------------~~--~-------------------------------t ! ~ i' AIAC RAFT MANUFAC TURER lG#d t~;nte; ot huu, 

> ~ s 

DATE SIGNAT~E 

1 Cn•c• A(.l. •w'..c•c~ woe• ~ ·II ,,.,.,) A ;,,td 8 , ~THE CERTi flt.."TE REQUESTED 

A_ I t•l'd tnat tne a•rcf•tl dcscubf.o<J .n ~CttOn 1 ot V'fl ~~s tel(\utf'mc..,•s fu• j AMENDMENT OR MODtFICA'TION Of CURRENT AIRWORTHINESS CERTIFICATE 

8. ln$4)f~Cteon lor a spec•al twgn: ~m•\ vnoer S«tJOn v u 
was conducte<l t>y· 

[)<ATE OISTRIC T OrFICE 

FAA Form 8130·6 t11 · 881 SuPERSEDES PRtv10us EDITION 

fAA INSPE:CTOR I fAA DESIGNEE 

ceRTifiCATE HOLOER UNDER jFAR65 1 1 fAR 121. 121 0< 1351 I FAR ••s 

OESIGNfE S ~IGNA TUAl AND NO 

/ 45 



Enclosure to B-XF04-WMB-M95-077 

Supplemental Type Certificates applicable to USAir aircraft N533AU 
(SIN 24515) 

... · ~-:-: .. . ·:·-. ... 

SA2725SO 
SA553NE 
SA6081NM 
SA2065SO 
SA3443NM 
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