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Boeing Record of 767-400 Split Column Ground Test 
December 1999 



FLIGHT TEST ORGANIZATION 
PLAN OF TEST 

----------------------------~--~-------~-----~---------------------~~~~~~~~~ 
TITLE: SPLIT ELEVATOR GROUND TEST 

-----________----------------------------------------------------------~-~~~ 
AIRPLANE MODEL 1 AIRPLANE CUSTOMER & TABULATION NO. 

I 
767-432 ) VQO02 /DAL/769 

--____________--_---____________________------------------------------------ 
PLAN & TEST NO. ( DATE CONDUCTED 

I 
002-08 1 12/08/99 

--___________--------------------------------------------------------------- 
THIS PLAN OF TEST INCLUDES THE FOLLOWING TEST ITEMS: 

EWA NO. T.I. NO. 
------------ ---------- 
DEDICATED 

*V2251-003 &.39.1310 
-CONCURRENT 

V2251-003 N9.02.0491 

TITLE 

767 SPLIT ELEVATOR GROUND TEST 

INSTRUMENTATION HEALTH MEASUREMENTS 767-400ER VQ 
002 



RED LABEL EQUIPMENT LIST 
VQ002 

The list of Red Label (RL) equipment installed on this airplane is extensive. As a cost- 
cuttino effort (e.g., time, paper, . . . ), the customarv RL list was not included in this PL&D. 

The entire RL list is available on FTCS and can be accessed as follows: 

From the FTCS MASTER MENU select 

(8) AIRCRAFT CONFIGURATION 

From the AIRCRAFT CONFIGURATION MENU select 

(6) RED LABEL (RL) CONFIGURATION 

From the RED LABEL (RL) CONFIGURATION MENU select 

(3) SEARCH RL EQUIPMENT INSTALLATIONS 

Once the SEARCH RL EQUIPMENT INSTALLATIONS screen is available, the 

entire RL list can be accessed by entering 

AIRPLANE NUMBER and DATE OF TEST or TEST NUMBER 

Individual components can be searched by entering 

AIRPLANE NUMBER, DATE OF TEST (or TEST NUMBER) and 
PART NUMBER (PN) 

1 Model 767432 I 



Airplane VQO02 
@- 

A,vm.ExNe 

PROPRIETARY 
767 SPLIT ELEVATORS GROUND TEST - FT 

Prep 

T.I. B1.39.1310 

APP 

PURPOSE OF TEST 

The purpose of this test is to demonstrate the forces required to split the elevators during simulated 
high speed conditions. 

RISK ASSESSMENT 

All Test Conditions in the TIP Sheet are considered to be LOW Risk. 

REFERENCES 

(a) Engineering Work Authorization (EWA) V225 l-003, “767 Split Elevator Ground Test” 

CONFIGURATION 

The test aircraft is a Model 767-400 (Airplane VQO02). 

Electric driven pumps are satisfactory for this testing. 

All static ports set to same air pressure (atmospheric pressure OK if SAFT Van is not used). 

SPECIAL TEST REQUIREMENTS 

Configure SAFT van to provide Pitot and Static pressures to Captain’s, First Officer’s, Auxiliary 1, 
Auxiliary 2 systems, and Alternate Static Systems. Requires R-3 110 shop support. 

-OR- 

Alternative means of varying pitot system pressure to control elevator feel pressure. 

DATA REQUIRED 

Data Tapes/FDR - 

Manual Data 
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Last Saved: 12/07/99 1:00 PM 
K:\TIPS\767-400ER\B0EINGiEI1391310 

ON and RECORDING prior to test start 

Test Director: Record events and correlate with IRIG time. 

Analvsis: Record events and correlate with IRIG time, and 
monitor ADAMS for condition acceptability. 

7674lOER 
VQ 002 

&s 
A5?nzzAyB 
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PROPRIETARY 
767 SPLIT ELEVATORS WOUND TEST - FT_ 

TEST CONDITIONS 

81.39.1310 SPLIT ELEV - BASELINE FORCE EVAL 

Initial Setup 

0 Stabilizer set to approximately 3 Units0 

0 Airspeed 420 knots0 
•I Instrumented resistance plug installed on both columns 
•I Hydraulic power L, Cl, C2,RACMPsON 
Notes 

0 Airspeed and/or trim to be adjusted to achieve the requried feel pressure. Stabilizer not to go 
less than 2 units of trim. 

0 If individual column forces are not available via ADAMS, manual force measurements will be 
taken using hand held force meters (fish scales) at the elevator surface positions and feel 
pressures indicated. 

81.39.1310 SPLIT ELEV - BASELINE FORCE EVAL 

Sweep the column from neutral to full forward, to 
neutral and then full aft. Conduct sweep for each 
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PROPRIETARY 
767 SPLIT&EVATORS GROUND TEST FT e 

B1.39.1310 SPLIT ELEV - SPLIT COLUMN 

Cond Elev Impact 
Zisk No Feel Airspeed Press Operation 

Press (KCAS) (psf) 

- - 

L .lOO 770 420 -165 Engage the elevator system overrides by pulling the 
Captain’s control column full aft while simultaneously 
pushing the First Offker’s control column full forward. 
Reverse direction of deflection for each column. Repeat 
as requested. 

L .lOlQ 770 420 -165 Engage the elevator system overrides by pulling the 

/ Captain’s control column atI to achieve a left elevator 
/ surface position of 

-3’ (TEU) and pushing the 1” offker’s control column 
forward to achieve a right elevator surface position +l” 
(TED). Repeat as requested. 

,L .1020 800 420 -175 Engage the elevator system overrides by pulling the 
Captain’s control column aft to achieve a left elevator 
surface position of 
-1 O (TEU) and pushing the 1” offricer’s control column 
forward to achieve a right elevator surface position +2’ 
(TED). Repeat as requested. 

L .103Q 820 420 -175 Engage the elevator system overrides by pulling the 
Captain’s control column aft to achieve a left elevator 
surface position of 
-4” (TEU) and pushing the 1” officer’s control column 
forward to achieve a right elevator surface position +3” 
(TED). Repeat as requested. 

RISK ALLEVIATION 

None 
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TIMDIS * * * * AIRPLANE AND TEST ITEM TIME * * * * 
AIRPLANE VQOO2 TEST TITLE 767 SPLIT ELEVATOR GROUND TEST 
TEST NO 002-08 TEST DATE 12/08/99 
START TIME 0001 FLT TIME OO+OO NO OF FLTS 0 TOTAL FLTS 16 
F/STOP LDGS 0 T/GO LDGS 0 ACCUM FLT TIME 70+03 ACCUM GND TIME 55+00 
ENGR TESTS OO+OO SPRT TESTS OO+OO C TRNG OO+OO GND TEST 03+00 

TIME SUFF TI CODE TEST ITEM TITLE 
03+00 G Bl.39.1310 767 SPLIT ELEVATOR GROUND TEST 

Pl Press ENTER to continue ===> 

767~4OOER 
VQ 002 

D6Tl1767-0769P 



woo2 
GROUND TEST ATTENDANCE RECORD 

SHEET / OF 26 TITLE 767 Srdit Elevator GT MODEL 767432 

I &!BSS 3. AIRPLANE VQ002 

TEST NO. 002-08 DOC. NO. D6T11767-0769P 

DATE 121 8 I99 

John J O'Callaghan




woo2 
GROUND TEST ATTENDANCE RECORD 

SHEET L OF L 

TEST NO. 002-08 

DATE 121 8 I99 

TITLE 767 Sdit Elevator GT 

fi BUEfNZS’ 

MODEL 767-432 

AIRPLANE WOO2 

DOC. NO. D6T11767-0769P 
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OMRDIARYDIS * DISPLAY DIARY ENTRY * 

AIRPLANE NO: VQOO2 
TEST DATE: 12/08/1999 
TEST NO: 002-08 

FLT HRS: o+oo GND HRS: o+oo 
CUM: 70+03 CUM: 52+00 

PREFLIGHT: 

12/08/1999 21:03 TEOGAG 

FLT QTY: 0 
CUM: 16 

RELEASE: 

TEST DESCRIPTION: 
.INSTRUMENTATION UPDATES 
.AIRPLANE UPDATES 
.MAINTENANCE 
.ELEVATOR SPLIT INVESTIGATION G.T.-B 

.COMPLETED ELEVATOR SPLIT CONDITIONS WITH 8 DIFFERENT FLIGHT CREWS. 

OMROl VALID KEYS: ENTER(PROCESS), PF3/15(END), PFl2/24(RETURN). 
DOMRDIS PROD PAGE 01 OF 01 

767~4OOER 
VQ 002 
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ABNORMAL EVENT SUMMARY 
( include both planned and unplanned events) 

AIRPLANE MODEL 
767432 

TEST DIRECTOR 
Gary Gross 

TAB # TEST NUMBER 
VQOO2 002 - 08 

STRUCTURES TOL EXCEEDANCES(Analysis focal: > 
IRIG IRIG 

Overweight Landing 

Overweight Takeoff 

Nz Exceedance 

High Alpha (>ss or ib) 

Vmo/Mmo exceedance 

CALMS (>lOO%) 

VfcMfc exceedance 

VdlMd exceedance 

QB exceedance Vfe exceedance 

OTHER EVENTS OF INTEREST TO STUCTURES 
IRIG 

Tail Strike 

Unusual Vibration 

High AVM 
Hard Landing (>6fps) 
High Derotation (>6 deg/s) 

IRIG 

Lightning Strike 

Unusual Noise 

Turbulence > light 

RTO/Max Braking 

PROPULSION (Analysis focal: > 
IRIG IRIG 

Engine Surge 
Engine Limit 
Exceedance 

Unplanned Shutdown 
Unplanned EEC Mode 
Reversion 

FLIGHT CONTROLS/NAV COM (Analysis focal: 
IRIG 

Uplanned Control 
System Event 

> 

GPWC Warning 
IRIG 

OTHER EVENTS 
IRIG 

Description of event 
Other 

P = PLANNED EVENT 

@- 
Bm!YHN&” 

No. D6T11767-0769P 
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VIDEO LOG SHEET VQ002, 767-400 

Test No: 002 -08 Test Date % B 7 
LL!-?- 

Camera Definitions 
Recorder 

# 
Recorder Title Comments 

FILENAME: Z:\VQ002\Forms & Logsheets\Video Log Sheet VQOO2 Standard.vsd 



QL VQZPA 
\ 9800030 
G 9800040 
3 9853285 
Y 9853286 
C 3060107 
& 3064204 
3 3060225 
f 3060226 

m- 2222969 
950100 
950201 

46017 

3 2221964 2222964 

t 2221701 2222701 
f 2221702 
1 2222702 

f jff 71441008 7441007 

PAGE I OF 
KNOTS 
DIM 
PSID 
PSID 
LHS 
LDS 
DEG 
DEG 
GPM 
E3 LB 
PCT 
G 
GAL 
GAL 

I VQ002 PANELS LIST UPPER 
vc 500.0 
MACH NUMBER 1,0000 
L SYS DELTA FEEL PRESS 1500. 
C SYS DELTA FEEL PRESS 1500, 

STICK FORCE PILOTS 155.2 
ELEV STICK FORCE COPLTS 155.2 

CONT COL POSPILOT (PROD) 12,50 
CNTRL COLUMNPOS F/O PROD 10.22 

FUEL FLOW RATE E2 55.30 
GROSS WEIGHT FOR PANELS 2000,00 
COMPUTED CG SELECT FM 100,00 
NORMAL ACCELCG I.5 FILTR 3,005 

El FLMTR A FUEL TOTLZER 10114. 
E2 FLMTR A FUEL TOTLZER 10114. 

PERCNT NIACTIND El GEEiOCFAl 256,O 
PERCNT NIACTIND E2 GEHOCFAZ 256.0 
PERCNT NZ ACTSELEI GEHOCFAI 256.0 
PERCNT N2 ACTSELEZ GEEIOCFAZ 256,O 
PSI El OIL PRESSDPCLH7 317 0. 
PSI E2 OIL PRESSDPCLH7 317 00 

&UML.POS#,'P#'. (DN).(UP),(INCR).(DECR), 
Gore 
t ---MESSAGES--- 

MT:STARTING RECORDER #2... 
? l-@-u 

MT:STARTING RECORDER 81,. . (3 rc @-@ 
Ml:STARTING RECORDER #4... 
MI:STARTING RECORDER #3.. u 
MI:USING RECORDERS: ti3 #4 

,L / “YI  I ,  IY.Yll.L,,” 

F'-LOWER SP COUNTS 
0.0 

0.0000 
0. 
0 I 

-155.2 .pP 
-155.2 PP 

-6.80 PP 
-7.04 PP 

-.30 PP 
0.00 
0,oo 

-1.005 PP 
-114, PP 
-114. PP 

-256,O 
-256,O 
-256.0 
-256.0 

0, 
0 I 

VQZPA 

CPU:FSA 84 APA 91 APM 73 43 I00 100 DISK:FSA HO VERSION:v3,32c 
\ W/S 06 APA 97 APM El7 100 El6 100 WI s 

AIA 97 DPU 88 99 MNDEJ 95 
4 GC COMP 'VQZ 204 MT VQZI,VQZZ 1004 Ml VQ21,VQZZ 1004 QL VQ22A 
I QL 600 I 

0 

767~400ER 
VQOO2 

D6T11767.0769P 



EgyptAir 990 Simulation Demonstration Schedule 
at The Boeing Company, Seattle, WA, December 8, 1999 

(1O:OO PST) 

Simulator Group #l: (1O:OO - 10:40) 
Name Organization Pilot # 

Capt. PD Weston 
Capt. Bill Tafs 
Capt. Mohsen El Missiry 
Capt. Othman Nour . 

Simulator Group #2: (lo:40 
Name 

Capt. Harold Simpson 
Capt. Paul Remington 
Mohamed A. Hamid Hamdy 
Maher Ismaiel Mohomed 

Simulator Group #3: (11:20 
Name 

John Neff 
John Swanson 
Alan Brantly 
Luke Schiada 

NTSB 
Boeing 
ECAA 
ECAA 

11:20) 
Organization 

FAA 
FAA 
EgyptAir 
ECAA 

12:OO) 
Organization 

FAA 9 
FBI 13 
FBI 14 
NTSB 8 

5 
7 
10 
12 

Pilot # 

6 
11 
3 
4 

Pilot # 

767~4OOER 
VQO02 

76790769P 



FLIGHT NOTES SHEET Write clearly and assure good contrast for reproduction! 

C = Comment _ D = Delay 
Sheet I of T Title 

Recorder 

Test No. 002-08 1 Stall) 

Date December 8, 1999 

E = Exceedance 
767 Split Elevator GT 

F = Flight Deck Effect P = Problem 
Model 767432 

Airplane woo2 

Dot. No. D6T11767-0789P 
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FLIGHT NOTES SHEET Write clearly and assure good contrast for reeroduction! 

TIME COND. cm -I% 

C = Comwt _ D = Delay 
Sheet of ,3 Title 

h 
Recorder 

Test No. 002-08 1 Sta.m 

Date December 8, 1999 

E = Exceedance 
767 Split Elevator GT 

F = Flight Deck Effect P = Problem 
Model 767-432 

Airplane woo2 

Dot. No. D6T11767-0769P 
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FLIGHT NOTES SHEET Write clearly and assure good contrast for reproduction! 

TIME 

C = Comment - D = Delay 
Sheet 3 of Title 

Recorder 

Test No. 002-08 1 Sta.m 

Date December 8, 1999 

E = Exceedance 
767 Split Elevator GT 

@-- 
uu.Ez~U” 

F = Flight Deck Effect P = Problem 
Model 767-432 

Airplane woo2 

Dot. No. D6111767-0769P 
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FLIGHT NOTES SHEET Write clearly and assure good contrast for reoroduction! 

TIME 

C = Commept J3 = Delay 
Sheet SC of s” Title 

Recorder 

Test No. 

Date December 6, 1999 

E = Exceedance 
767 Split Elevator GT 

@- 
HnzxwlE” 

F = Flight Deck Effect P = Problem 
Model 767-432 

Airplane woo2 

Dot. No. D6T11767-0769P 
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FLIGHT NOTES SHEET Write clearly and assure good contrast for reproduction! 

TIME 

C = Comment _ D = Delay 
Sheet of 5 Title 

Recorder 

Test No. 002-08 1 Sta. m 

Date December 8, 1999 

E = Exceedance 
767 Split Elevator GT 

a- 
mnJEi#l~~” 

F = Flight Deck Effect P = Problem 
Model 767-432 

Airplane woo2 

Dot. No. DGTl1767-0769P 
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FLIGHT NOTES SHEET Write clearly and assure good contrast for reproduction! 

TIME 

3x13 
-3xL 
33L17 
fY14 
-zcluf 

SYO 3 
34057 

301 I - 
\ 

303 
- 

= DelaL E = Exceedance F = Flight Deck Effect P = Problem 



FLIGHT NOTES SHEET Write clearly and assure good contrast for reproduction! 

TIME 

-5i232 
rS! 
rqoo XY 

@OYL 

O/r Y 

0, 
a209 

0233 

-s$ 
OS/7 

2 = Comment D = Delay E = Exceedance F = Flight Deck Effect P = Problem I 



FLIGHT NOTES SHEET Write clearly and assure good contrast for reproduction1 

TIME 

C = Comment D = Delay E = Exceedance F = Flight Deck Effect P = Problem 

Sheet 3 p’ Y Title I?& !&-&p ~A)-&?AJ &” t&- Model 767400ER 

iecorder 
V,' I 

Airplane VQOOZ 

rest No. oOz-(J 9 Sta. Doc.No. “T)l,n(7C7--07bq[ 
Date 1% lo%/+4 Page cJfQ,=;L-o3-t.Ia 



FLIGHT NOTES SHEET Write clearly and assure good contrast for reproduction! 

I C = Comment D = Delay E = Exceedance F = Flight Deck Effect P = Problem I 




