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AERODYNAMIC RESULTS OF A SEPARATION TEST (CA20) 

CONDUCTED AT THE BOEING TRANSONIC WIND TUNNEL 

USING 0.030-SCALE MODELS OF THE CONFIGURATION 

140A/B (MODIFIED) SSV ORBITER (MODEL NO. 45-0) AND 

THE BOEING 747 CARRIER (MODEL NO. AX 1319 1-1) 

by 

T. Dz;ubala, V. Esparza, R. L. Gillins and M. Petrozzi 
Rockwell International Space Division 

ABSTRACT 

An experimental aerodynamic investigation (CA20) was conducted in the 

Boeing Transonic Wind Tunnel from October 9 through October 16, 1974. A 

Rockwell built O.030-scale 45-0 modified SSV Orbiter Configuration 140A/B 

model and a Boeing built 0.030-scale 747 carrier model were tested to pro­

vide six component force and moment data for each vehicle in proximity to 

the other at a matrix of relative positions, attitudes and test conditions. 

Orbiter model support system tare effects were determined for corrections 

to obtain support-free aerodynamics. 

In addition to the balance force data, pressures were measured. Pres-

sure orifices were located at the base of the Orbiter, on either side 

of the vertical blade strut, and at the mid-root chord on either side of 

the vertical tail. Strain gages were installed on the Boeing 747 vertical 

tail to indicate buffet onset. 

The 747 carrier was varied through angles of attack (measured with 

respect to its FRL) of 0°,2°,4°,6°,8°, and 10° and varied through sideslip 
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angles of 0°, +5°, and _5°. Elevator settings were also varied. 

The SSV Orbiter model was varied through angles of attack of 6°,8°, 

10°, 12°, 14°, 16°, and 18° and varied through sideslip angles of 2.5°, 

Vertical displacements of 0",1",2",3",5",7",9",1111,1311,1511, 

18 11
, and 21.6" (model scale) were tested. Longitudinal movements of 0", 

3.6", and 7.2" (model scale) and lateral displacements of Oli and 3.6 11 

(model scale) were tested to simulate various separation positions. Orbi­

ter elevon deflections were also varied. 

Orbiter support system tare and interference effects were determined 

utilizing various support and image support strut configurations. Carrier 

support system tare and interference effects were determined during test 

CA5. 

The Orbiter tail cone and carrier models were provided by The Boeing 

Company. The Orbiter model was provided by Rockwell. These were the 

same models used earlier in test CA5. 

This report for CA20 consists of three volumes: Volume 1 - data 

fig~res 1 through 25; Volume 2 - data figures 26 through 39; Volume 3 

tabulated source data. 
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~j Plot 

Symbol Symbol Description 

k " b BREF reference span. in 
! 

I( 
, 

BSTA XC 1 ongitudi na 1 carrier station. in 

BWl ze vertical carrier station, in 

- lREF aerodynamic chord, in c mean 

CA CA axial force coefficient 
~:) 

CD CD drag coefficient 

C£'B CBl body axis rolling moment coefficient 

C£,S CSl stability axis roll ing moment coefficient 

Cl Cl 1 ift coefficient 

em ClM pitching moment coefficient 
: 

CnB CYN body axis yawing moment coefficient 1 
j 

Cns ClN stabi 1 ity axis yawing moment coefficient 1 
l 

CN CN normal force coeffi ci ent 

CPBl PBl Orbiter base pressure coefficient for 
orifice no. 1 , see Figure 2c 

CP
B2 

PB2 Orbiter base pressure coefficient for 
orifice no. 2, see Figure 2c 

CPB PB4 Orbiter base pressure coefficient for , 

orifice 4, Figure 2c 
t]' 

4 no. see ~ 

" 

CPCAV PCAV Orbiter cavity pressure coefficient ", 
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l 

Cy 

C.G. 

C.R. 

FRL 

.9.
0 

L8 

MACH 

M.R.C. 

MS 

Plot 
Symbol 

LHLS 

RHLS 

PSC 

LHVERT 

RHVERT 

CY 

IORB 

LREF 

MACH 

XMRP,YMRP 
ZMRP 

NOMENCLATURE (Continued) 

Definition 

coefficient of pressure measured on fuselage at left 
side of vertical t~il 

coefficient of pressure measured on fuselage at right 
side of vertical tail 

carrier cavity pressure coefficient 

coefficient of pressure measured on left side of 
Orbiter strut 

coefficient of pressure measured on right side of 
Orbiter strut 

side force coefficient 

center of gravity 

center of rotation 

fuselage reference line 

Orbiter incidence relative to carrier FRL:deg. 

reference body length, in 

Mach number 

moment reference center, in 

model station, in 

base pressure measured at station i, i=1,2,4, psia 

pressure measured on Orbiter fuselage surface on left 
side vertical tail/fuselage juncture, psia 
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RN/ET 

V 

S 

WL 

x 

Xo 

Y 

z 

Plot 
SlfI1bol 

Q(P5F) 

RN/L 

SREF 

Z 

xc 

XMRP 

XO 

YC 

YMRP 

YO 

ZC 

-~,,~~~~.-. T~r~ 

I 

NOMENCLATURE (Continued) 

Definition 

pressure measured on Orbiter fuselage surface on 
right side vertical tail/fuselage juncture, psia 

pressure measured on left side of Orbiter 
strut 51, psia 

pressure measured on right side of Orbiter 
strut 51, psia 

freestream dynamic pressure, psf 

freestream unit Reynolds no., 106 per foot 

mean freestream velocity, ft/sec 

wing area or reference area, ft2 

water line t in 

longitudinal Orbiter separation distance, 
measured from nominal mated position, ft 

carrier longitudinal station, in 

longitudinal location of MRC, in 

Orbiter longitudinal station, in 

Orbiter lateral separation distance, 
measured from nominal mated position, ft 

carrier lateral station, in 

lateral location of MRC,. in 

Orbiter lateral station, in 

Orbiter vertical separation distance, 
measured from nominal mated position, ft 

carrier vertical station, in 
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iJ (Continued) h NOMENCLATURE If .i 
11 

H 
~ 1 Plot H 
if Symbol Symbol Deftnition ti 
~j , H 
:I 

'. t~ 
ZMRP ZMRP vertical location of MRC, in 

l 

Zo ZO Orbiter vertical station, in 
j 

l/(.~Z+lO) l/Z+lO separation parameter, inverse of vertical separation j distance pl us 10 ft, per foot 
j 

a ALPHA angle of attack, deg. I 
ALPHAC carrier fuselage angle of attack, aw-2°, deg. aC ! 

aO ALPHAO Orbiter angle of attack, deg. 

aW ALPHAW carrier wing angle of attack, a + c 2°, deg. 

aWall ALPWAL wind tunnel wall correction to carrier angle of 
attack, deg. 

13 BETA angle of sideslip, deg. 

13C BETAC carrier sideslip angle, deg. 

130 BETAO Orbiter sideslip angle, deg. 

°a AILRON aileron deflection angle, deg. 

°e ELEVON Orbiter elevon deflection angle, deg. 

!SeT ELV-IB inboard carrier elevator panel deflection angle, deg. 

°eep ELV-OB outboard carrier elevator panel deflection angle, j , 
deg. J 

'j 
I 

°ev ELEVTR carrier elevator deflection angle, deg. 
I 
.1 

l 
~ , 
I 

° RUDDER carrier rudder deflection angl e, deg. I 

r 

orL RUD-L carrier lower rudder panel deflection angle, deg. 
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Symbol 

o 
ru 

Plot 
Symbol 

RUD-U 

DCA 

DCD 

DCBl 

DCSl 

DCl 

DClM 

DCYN 

DClN 

DCN 

DCY 

OX 

DY 

DZ 

DAlFA 

NOMENCLATURE (Continued) 

Definition , 

carrier upper rudder panel deflection angle, deg. 

spoiler deflection angle, deg. 

incremental axial force coefficient 

incremental drag coefficient 

incremental body axis rolling moment coefficient 

incremental stability axis rolling moment coefficient 

incremental lift coefficient 

incremental pitching moment coefficient 

incremental body axis yawing moment coefficient 

incremental stability axis yawing n,loment coefficient 

incremental normal force coefficient 

incremental side force coefficient 

Orbiter longitudinal separation distance from nominal 
mated position, ft 

Orbiter lateral separation distance from nominal 
mated position, ft 

Orbiter vertical separatiGn distance from nominal 
mated position, ft 

incremental angle of attack between Orbiter and 
carrier FRL, ao - ac ' deg. 
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Symbol 

lltfJ 

4> 

CLC 

CDC 

Cmc 

CYC 

CnBC 

CnSC 

Ctsc 

CtBC 

CAc 

CNc 

t , , 
I ( 

( 
Ii 
fl 
q 

I 
h, 
, 

l ~'i:. , 
" 

'".J 

) 
"1 

n 
,:"\ 

Plot 
Symbol 

DBETA 

DPHI 

PHI 

CL-C 

CD-C 

CLM-C 

Cy-C 

CYN-C 

CLN-C 

CSL-C 

CBL-C 

CA-C 

CN-C 

_. ········--·····r---~· ----

NIDMENCLATURE (Concluded) 

Definition 

incremental angle of sideslip between Orbiter and 
carrier, So - sc' deg. 

incremental roll angle between Orbiter and carrier, 
deg. 

Orbiter roll angle, deg. 

carrier lift coefficient with test mounting 
system corrections 

carrier drag coefficient with test mounting 
system corrections 

carrier pitching moment coefficient with test 
mounting system corrections 

carrier side force coefficient with test mounting 
system corrections 

carrier body yaw moment coefficient with test 
mounting system corrections 

carrier stability ~aw moment coefficient with test 
mounting system corrections 

carrier stability roll moment coefficient with'test 
mounting system corrections 

carrier body roll moment coefficient with test 
mounting system corrections 

carrier axial force coefficient with test 
mounting system corrections 

carrier normal force coefficient with test 
mounting system corrections 

til . .. ~ 
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REMARKS 

The Orbiter axial force, measured during this test, exhibits the 

following trend: 

1) at low angles of attack, axial force decreases with increasinr 
angle of attack, as would normally be expected, 

2) at high angles of attack~ axial force increases with increasing 
angle of attack, contrary to normal expectations. 

Extensive investigations and analysis, conducted during the test, in­

dicated that trend number (2) was not caused by model fouling or other 

test problems and was, indeed, representative of aerodynamic characteris­

tics. 

Vertical tail pressure instrumentation (PEBl and PEB2) was discon­

nected durih9 runs 588 through 599. 

Configuration D (as described in figure 2f) was not at ~ = 90°, as 

planned, because of support system deflections (caused by the Orbiter 

model touching strut S3). 
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CONFIGURATIONS INVESTIGATED 

The Orbiter model was an 0.030-scale representation of the Space 

Shuttle Orbiter VL70-000140A/B lines with modified OMS pods and elevons 

as shown in figure 2a. The basic Orbiter is a blended wing-body design 

with a double delta wing (7S0 and 450 leading edge sweeps). The Orbiter 

model was tested both with and without a tail cone f4iring. Th~ tail 

cone fairing covered the MPS nozzles, OMS nozzles, and base,as shown in 

Figure 3b. The Orbiter model was mounted in the tunnel using several 

blade strut configurations as follows: 

S, = Orbiter support blade strut, upper entry position, 

S2 = Orbiter support blade strut, lower entry position, 

S3 = Orbiter dummy support blade strut. 

Figure 2f shows the strut arrangements. Orbiter elevon and aileron de­

flection angles were varied. The Orbiter was tested both isolated and 

in the presence of the carrier at various separation locations. The 

following Orbiter configurations were tested: 

01 = 826 Cg E43 Fa M16 Wl16 TC 5.1 

O2 = B26 Cg E43 Fa M16 N2a N24 Wl16 (with strut S,) 

03 = B26 Cg E43 Fa M16 R5 Va Wl16 TC5., 

04 = B26 Cg E43 F8 M'6 W'16' TC 5., 

05 = 826 Cg E43 Fa M'6 N28 N24 Rs V8 W"6 

06 = 826 Cg E43 F8 M'I6 N28 N24 RS V8 W116 MPS cover plate off 
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CONFIGURATIONS INVESTIGATED (Continued) 

07 = B26 C9 E43 Fa M'6 N2a Rs Va Wl16 strut, S2 cover plate #1 off MPS 
base pla te off 

0a = B26 C9 E43 Fa M16 N2a RS Va Wl16 strut, S2 cover plate #2 off MPS 
base plate off 

09 = B26 C9 E43 Fa M16 N2a N24 Wl16 (with strut S2) 

where: 

Component Description 

Orbiter fusela~e per Rockwell lines VL70-000140A/B~ 
model drawing SS-A01360 

Orbiter canopy per Rockwell lines VL70-000l40A/B, 
model drawing SS-A01360 

Orbiter full-span, unswept hingeline, 6" gapped elevons 
per Rockwell lines VL70-000200, model drawing SS-A01360 

Orbiter body flap per Rockwell lines VL70-000200, model 
drawing SS-A01360 

Orbiter OMS/RCS pods per Rockwell lines VL70-000203A, 
VL70-00a40l, model drawing SS-A01360 

Orbiter main propulsion system (MPS) nozzles - VL70-
0001 40A , VL70-00S030A, model drawing SS-A01360 

Orbiter OMS nozzles - VL70-000l40A model drawing ss­
A0l360 

Orbiter rudder per Rockwell lines VL70-000l46A, model 
drawing SS-A01360 

Orbiter tail cone fairing which covers the MPS nozzles 
and the OMS nozzles and base, built by the Boeing 
Company, also used in CAS 

Orbiter centerline vertical tail per Rockwell lines 
VL70-000l46A, model drawing S$-A01360 

Orbiter double delta wing per Rockwell lines VL70-
000200, model drawing SS-A01360 
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CONFIGURATIONS INVESTIGATED (Continued) 

Effects of simulated attach hardware were investigated using the 

following model components attached to the carrier. 

Forward attach structure between the Orb'iter and carrier 
model used for io of 3 to 10 degrees for 6Z = 0 fe6t 

Aft attach structure between the Orbiter and carrier 
model for 6Z = 0 feet 

The carrier model was an 0.030-scale representation of the Boeing 

737-100 aircraft with surface contours built to represent the 747 under 

loads it would experience with a 600,000 pound gross weight flying at Mach 

0.86 at an altitude of 35,000 feet. The model also had a built in 0.64° 

leading edge up wing tip twist to compensate for model aer('\&:>l~sticeffects, 

which are estimated to produce a 0.64° leading edge down twist. The 

carrier had 200 square foot tip fins on its horizontal tail. Spoilers 

'were deflected to 45° and flaps were retracted during most of the test. 

Several runs were made with spoilers retracted. Elevator and rudder de­

flections were varied during the test. The carrier was tested both iso­

lated and in the presense of the Orbiter at various separation conditions. 

Carrier configurations investigated were: 

where: 

Component Description 

fuselage 

all flaps retracted 
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CONFIGURATIONS INVESTIGATED (Concluded) 

horizontal tail (H15 ) with 200 ft2 tip fins 

inboard (M2S ) and outboard (M26 ) nacelle struts 

inboard (N57 ) and outboard (N5S) nacelles 

12 spoiler panels located on wing upper surface, all 
deflected 45° 

flap track fairing 

vertical tail 

wing 

Orbiter base pressures were measured, for configurations without tail 

cone, at locations as shown by figure 2e. Pressures were measured on both 

sides of Orbiter support strut when Sl was used and pressures were measured 

on the fuselage near the vertical tail when the vertical tail was installed 

as shown by figure 2d. Pressures were measured in the Orbiter and carrier 

balance cavity. 
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TEST FACILITY DESCRIPTION 

The Boeing Transonic Wind Tunnel (BTWT) is a continuous flow, closed 

circuit, single return, atmospheric facility with the following character­

istics: 

Test Section Flow Parameters 

Freestream Condition Range 

Mach number o thru 1.15 

Dynamic pressure, psia 0 thru 6.3 

Static pressure, psia 15 to 5.4 

Stagnation pressure atmospheric 

Maximum unit Reynolds 
number, per foot 4 x 106 

Maximum total 
temperature, OF 160 

Test Section Dimensions 

Description 

Cross-section (minus 

corne"r fi 11 ets), ft. 

Length, ft. 
2 Area, ft. 

Value 

8 x 10 

14.5 

88 

The test section can be operated with either solid or slotted walls. 

The slotted wall configuration consists of 16 slots which can vary wall 

porosity from 3.5% to 11%. 

Test data acquistion, recording, computations, and display are done 

by an XDS-9300 computer and Astra data sub-system. 
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DATA REDUCTION 

Force and moment data were reduced in both body and stability axes 

using standard Boeing data reduction procedures. The following data re-

duction constants were used: 

Carrier Orbiter 

Model Full Model Full 

Symbol Description Scale Scale Scale Scale ---
S reference area, ft.2 4.950 5500 2.421 2690.0 

b reference span, in 70.441 2348.04 28.100 936.68 

c reference mac, in 9.833 327.78 14.244 474.81 

MRC moment reference center, in 

XC or XO 40.197 1339.90 33.270 1109.0 

YC or YO 0.0 0.0 0.0 0.0 

ZC or ZO 5.723 190.80 11. 250 375.0 

No base or cavity corrections were applied to the data. 

Wind tunnel data were interpolated versus the applicable separation 

parameters (ao,t:;Z, t:;X, aw, M, So. Sc. and </» as summarized by Table VII. 

These interpolated data were used to compute interference increments by 

subtracting isolated data from interference data as summarized by Table 

VIII. A special interpolation routine was used for datasets with simu­

lated attach hartlware as summarized by Tables IX and X. Interpolated 

carrier data were corrected for support strut tare and interference using 

corrections obtained during test CA5 3S summarized by Table XI. Basic 

data, interpolated data, incr~mental data, and carrier data with tare and 

interference corrections, are presented in this report. Tables IV through 

VI describe data presentation formats. 
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TABLE I 

TEST: CA20 I IDATE: 11-20-74 
, t 

TEST CONDITIONS 

REYNOLDS NUMBER DYNAMIC PRESSURE ~TAGNATION TEMPERATURE 
MACH NUMBER (per unit length) (pounds/sq. ft . ) (degrees Rankine) 

0.3 1.93 x 106/FT 126 548 

0.48 2.81 x 106/FT 293 559 

0.50 2.94 x 106/FT 315 555 

0.60 3.30 x 106/FT 422 563 
, 

., i 

Orbiter: BTWT #660F 2.074 inch d;a. 

BALANCE UTILIZED: 
Carrier: BTWT External Balance 

CAPACITY 
COEFFICIENT 

Orbiter Carrier TOLERANCE: 

NF 1780 lb. 10,000 1 b. 

SF 1335 1 b. 5,000 lb. 

AF 301. 5 1 b. 1,000 1 b. 

PM 4266 in.-lb. 100,000 in.-1b. 

RM 2014.5 in.-lb. 25 1 000 in.-lb. 

YM 2014.5 in.-lb. 25,000 in.-1b. 

COMMENTS: 
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TABLE II. 

trEST: CA2.0 DATA SET IRUN NUMBER COLLATION SUMMARY 
[GATE : ,. ,~-'/. I / , S/-'5 

I ". 
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06 t S 0 0 0 580 S7~ .. 
'" 
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til .... 
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TEST: C A2.0 

O A T A SET co .... FIGURA "ON 
IOE N TIFIER 

PGNOl9 02.. S, 
Z.O O~ 52 
21 

22-
2.!- if 

~ .;.. . 0.:; S? 
-

2.5 

2.b if 

2.7 0,- 52-
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2CJ 0, s~ 
30 
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\ ~3 Oc; S z.. 

I 7 13 19 

• I • . t . l • • I 

a OR /l 
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.. ~ ,--- ..... . --" ... , " ""' --

DATA SET/ RUN NUMBER COLL ATION SUMMA RY 

ORl3 l re~ 
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5 0 0 0 0 
5 0 0 0 0 
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... 
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.... 
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TEST: ~A2 0 
. 

DAT A SET 
COIolFIGUR A ':"ION 

IDENTIFIER 

RG-N03+ '14-7/1 
35 
3 (, 
-:.t .. ~ 74-7/1 at b, 
:,"') 
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1/ 
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I, 7 13 19 
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TABLE II. (Continued) 

DATA SET I RUN NUMBER COLL A TlON SUMMARY 

CARR/Eft OIeEJI rl!le 
Lcte i(!C ~eV' $-.. ~e ~Q. 0(0 J:tO (/JO LlX Jl'( 

~ -s 0/3 0 - - - - - - -
0 0/3 0 - - - - -- -- -
5 Cf'3 0 - - - - - - -

4. 0 'Y3 0 ::, 0 4 0 0 0 0 

+ A 0/3 0 5 0 10 0 () 0 0 

4- t 0/3 0 5 a /0 0 0 0 10 

. 
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TEST: C/1 2..0 

OATA SET 
CON F IGURA TlON 

IOENTlFIER 

RGtlO+o 7 47/0 O/S/A~ft~ 

+1 
+2-
+3 
+4- '?Info ~S,tfr~iA'!'3q 
45 '7+7/{ O,S,h'~A'39 
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TABLE II. - DATA SET/RUN NUMBER COLLATION SUMMARY 
(Continued) 

Symbol Definition 

Orbiter 

a, = Vertical tail 
Tail cone on 

off 

O2 = Vertical tail off 
Tail cone off 
with strut $1 

= Vertical tail on 

(V~) 05 = Vertical tail on 
(T 5.n Tail cone off 

(V8) °6 = MPS base plate off 
Vertical tail on 

(V8) = MPS base plate off, 

('18) 

(V8) 

03 07 Tail cone on (TC5.l) S2 cover plate #1 off, 
Vertical tail on 

04 = Tail cone on (TC5.l) MPS base plate off, Vertical Tail °8 = 
simulating dummy 52 cover plate #2 off, 
strut Vertical tail on 

°9 = MPS ba~,e pl ate on, 
Vert; Cf"j tail off 
with strut S2 

Orbiter Support Strut 

51 = Orbiter support blade strut, upper entry positi!)n 

52 = Orbiter support blade strut, lower entry position 

S3 = .~rbiter dummy support blade strut 

Carrier 

747/0 = Carrier with spoilers and flaps retracted 

747/1 = Carrier with spoilers deflected 45° and flaps retracted 

a, S, and ~z Schedules 

.Lt. Cl
C 

= 0°, 2°, 4°, 6°, 8°, 10° 

~ Bc = -10°, _7°, _5°, _3°, _2°, _1°, 0°, +1°, +2°, +3°, +5°, +10° 

.& ao = 6°,8°,10°,12°,14°,16°,18° 
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Table III. - MODEL DIMENSIONAL DATA 
A. Carrier Model 

,- J 

MODEL COMPONENT: BODY - B27 .8 
--~~--~~~--------------------------------

GENERAL DESCRIPTION: Body 74-7 Project with A.P.V. 

Model Scale: 0.03 
--~~-----------------------

Drawing Number: 

Dimensions: 

Area 

Length, in 
Max. Width, in 

Wetted, ft2 

65-69716 

38 

Full Scale 
2702 

Model Scale 
81.06 

7.66 

12.71 
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Table IlIA - Continued. 

MODEL COMPONENT:_~F 0=--_________________ _ 

GENERAL DESCRI PTION_~C-,-l e.:;;.:a.;.:..n,--",-Wl.;..;..· n;.&9 _______________ _ 

Flaps Up 
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Table IlIA - Continued 

MODEL COMPONENT: Horizontal Tail H15.6 

GENERAL DESCRIPTION: Horizontal Tail with Vertical Fins on each 

Tip at Body B. L. 12.82 

Model Scale 0.03 
,--~---------------

Drawing Number 1319-55 1/2 - 60 

Dimension: 

EXPOSED DATA (one side) 

Area-ft2 

Full ·Scale Model Scale 

200 

40 
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CI) Table IlIA - Continued. 

MODEL COMPONENT: __ M...;:2=5 ________________ _ 

GENERAL DESCRIPTION: Inboard 747, JT9D nacelle strut 

Model Scale: 0.03 
~~----------------------------------------------

Dimensions 

Wing B.L. of nacelle CL, in. 
Cant angle deg. inboard 

41 

Full Scale 
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Model Scale 
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TABLE IlIA - Continued 

MODEL COMPONENT : __ M=2..::..6 __________________ _ 

GENERAL DESCRIPTION: Outboand 747, JT9D 

Strut 

Model Scale: 0.03 --=-:.-=-=------

Drawing Number: 937-590 

Dimensions 

W L of CL, in 
Cant angle, deg inboard 

42 

Full Seal e 

2 

Model Scale 

25.020 

2 
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Tah.l e II I A - Conti nued. 

MODEL COMPONENT : __ N-=5:..:..7 ________ ---------

GENERAL DEseRI PTI ON,_-=I:..:...:n.::..bo::..:a:.:.r..::.:.d.....;F:.....:a:.:.:n:....C.::..o:..:.w:..:.1_a=..:n:.;;;.d=--:...Pr:....i:..:.:.m:.=.a:-.ry~7...:..4 7~N:.:;:a..::.ce.::..l:....;1..::.:.e..!.., ----

Flow Through Type 

Mode 1 Seale :_---=0;..,:. • ..::.0.::..3 ___ _ 

Drawing NUmber: S.O. 1007-96-97 
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Table IlIA - Continued 

MODEL COMPONENT: N58 
----~-------------------------------------------

GENERAL DESCRIPTION: Outboard Fan Cowl and Primary 747 Nacelle, 

Flow Through Type 

Model Scale; 0.03 
,----~~------------

Drawing Number S.O. 1.007-96,-97 

44 
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Table III A - Continued. 

MODEL COMPONENT: Spoilers Sl-12 

GENERAL DESCRIPTION: Multi-panel flight spoilers. Four outboard and 

two inboard spoiler per side. Subscript denotes sp@iler P?ne1 Sl is 

the most outboard L.H. panel and S12 is most outboard R.H. panel, 

747 Model Scale: 0.03 Model: 1065 . .-:...::..=-=---
Drawing No.: 65-71450, S.p. 1065-51, -59, -81, -173 

Dimensions: (One panel) 

Outboard S'_4 and S9-12 (Ft
2

) 

Span (equivalent) 

Chord 

Inboard 55_6 and S7_8 (Ft2) 

Span (equivalent) 

Chord 

45 

Full Scale 
Ft. 

21.48 

6.25 

3.44 

35.31 

7.50 

4.71 

Model Scale 
IN. 
0.019 ft2 

2.25 

1.238 

2.70 
1.696 
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Table IIIA- Continued 

MODEL COMPONENT : __ T..:...19=---_______________ _ 

GENERAL DESCRIPTION: Flap Track Fairings, 

4 on each side 

Model Scale: 0.03 

Drawing Number: S.O. 1007-403 

DIMENSIONS Full Scale Model Scale 

WBL of Track no. 1 , in. 235.3 7.06 

2, in. 353.0 10.59 

3, in. 652.0 19~ 56 

4, in 743.6 22.31 

Distance from wing 50.0 1.5 
Trailing edge to: 
Track Trailing 
edge, in. 

46 
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Table III A - Continued. 

MODEL COMPONENT: Vertical V9.1 

GENERAL DESCRIPTION: Swept Vertical Tail 

Model Scale: O.Ol 
--'----.:..:;I~-

Drawing Number: $'5-6.9716; 1007-26,-610; 937-319 

Dimensions: 

TOTAL DATA 

Area (Thea) Ft2 

Span (thea) - In. 
Sweep-Back Angles, Degrees 

Leading Edge 

Chords: 

Root (Theo) WP-in. 
Tip (Theo) WP-in. 
Cus. Sta. of .25 MAC 

47 

Full Scale 

630.0 
386.5 

50.12 

461.67 
157.0 

2529.6 

Model Scale 

.567 
11.595 

50.12 

13.85 
4.71 

75.888 
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Table IlIA - Continued. 

MODEL COMPONENT: WING-W44.1 
--~~~~~-------------------------------

GENERAL DESCRIPTION :_...::.S.:..:..we=.J:p:...:;t......;7~4:..:..7~W.:...:i.:..;.ngiL--_____________ _ 

Mode 1 Sca 1 e : __ ...---:0:.:. • ..::.03=--_____ _ 

Test No; DWG. No. 65-89585 

Dimensions: Full Scale Model Scale 

Total Data 

Area (Thea.) Ft2 
5500 4.95 Planfonn 

Span (Thea In. 2348.04 70.441 

Aspect Ratio 6.96 6.96 

Incidence Angle, degrees 7 7 

Chords: 

MAC 327.78 9.833 

Fus. Sta. of .25 MAC 1339.90 40.197 

W.P. of .25 MAC 190.80 5.723 
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TABLE IlIA - Continued. 

MODEL COMPONENT: ATTACH STRUCTURE - AT38 

GENERAL DESCRIPTION: Orbiter to carrier forward attach 

struts. 

MODEL SCALE: 0.030 

" DRAWING NO.: BOEING 1319-43 

DIMENSIONS: 

A'l' '·38.1 

AT 38 .2A 

49 

SCALE 

FULL MODEL 

15. b; 0.465 

91. 67 2.75 

75.00 2.25., 

75.0 2.25 

ROD ROD 
REMOVED REMOVED 
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TABLE IlIA - Concluded. 

MODEL COMPONENT: ATTi\CH STRUCTURE - AT 39 

GENERAL DESCRIPTION: Orbiter to carrier aft attachment, pitch 

adjustable from 0 to 10 deg. 

MODEL SCALE: 0.030 

DRAWING NO.: Boeing 5D 1319-37. 

DIHENSIONS: FULL SCALE MODEL SCALE 

Pivot location: 

In., Xc 400,.0 12.0 

In. ~ Zc 160.7 4.821 

Equivalent Span (At 0 deg i orb ): 

Centerline orbiter 521.0 15.63 
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TABLE III MODEL DIMENSIONAL DATA 
B. Orbiter 

MODEL COMPONENT : __ B_O~D __ Y_-__ B~2~6 ________ . ________________ __ 

GENERAL DESCRIPTION: Configuration 140A! B orbiter fuselage. 

NOTE; ~~ is identical to B~4 except underside of fuselage has been 

refaired to accept W 116. 

MODEL SCALE: O. 030 MODEL DWG: SS-A00147, Release 12 

DRAWING NUMBER: VL70-000143B, -000200, -000205, -006089, -000145 
VL70-000140A, -000140B 

DIMENSIONS: FULL SCALE 
Length (OML: Fwd Sta ~ =235), In. 1293.3 

Length (IML: FwdStaXo=238),In. 1290.3 

Max Width (At Xo = 1528.3), In. 

Max Depth (At Xo = 1464), In. 

Fineness Ratio 

Area 

Max. Cross-Sectional 

Planform 

Wetted 

Base 

51 

264.0 

250.0 

0.264 

340.88 

MODEL SCALE 
38.799 

38.709 

7.920 

7.500 

0.264 

0.307 
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TABLE IIIB - Continued. 
I \1 

.~ ./ 

MODEL COMPONENT :_. _C_A_N_O_P_Y_-_C_9J-____________ _ 

GENERAL DESCRIPTION: Configuration 3A. Canopy used with fuselage B
26

• 

MODEL SCALE: 0. 030 MODEL DWG: SS-A00147, Release 12 
~-------------.';'_f; III' 

DRAWING NUMBER: ---'"V __ L-'7..;;0_-..... 0 ....... 00;;...;1;;..;;-4=3...;.A ____________ _ 

DIMENSIONS: FULL SCALE MODEL SCALE 

Length (Xo =434. 643 to 578), In. 143.357 4.301 

Max Width (At Xo = 513.127), In. 152.412 4.572 

Max Depth (At Xo = 485.0), In. 25.00 0.750 

Fineness Ratio 

Area 

Max. Cross-Sectional 

Planform 

Wetted 

Bose 

52 
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TABLE IIIB - Continued. 

MODEL COMPONENT: SLOTTED ELE VON (6 INCH GAP) - E43 

GENERAL DESCRIPTION: Configuration 140A/B orbiter elevon. 
~---------------------------NOTE: E43 is a slotted version of E:l" Data are for one side. 

MODEL SCALE: 0.030 

DRAWING NUMBER: VL70-000200, -006089, -006092 

DIMENSIONS: FULL-SCALE MODEL SCALE 

Area _ Ft2 
210.00 0.182 

Span (equivalent) , In. 349.2 10.476 

Inb'd equivalent chord, In. 118.004 3.540 

Outb· d equi va 1 ent chord, In. 55,. 192 1. 656 

Ratio movable surface chord/ 
total surface chord 

At Inbld equiv. chord O. 2096 o. 2026 

At Outbid equiv. chord 0.4001= ",0,4004 

Sweep Back Angles, degrees 

Leading Edge 0.00 0.00 

Tail i ng Edge -10.056 -10. 056 

Hingeline - O.QQ o 00 (Product of Area & cl 
3 Area Moment (~xw~, Ft 1587.25 0.043 

Mean Aerodynamic Chord, In. 90.7 2.721 

53 
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TABLE IIIB .. Continued. jJ 
MODEL COMPONENT: BODY FLAP - F 8 

GENERAL DESCRIPTION: Configuration 140AjB orbiter body flap 

NOTE: Hingeline located at X = 1528.3, Z = 284.3 o () 

MODEL SCALE: 0, 030 MODEL DWG; SS .. A00147, Release 12 

DRAWING NUMBER:. VL70-000140A, -000145 

DIMENSIONS: FULL SCALE MODEL SCALE 

Length (Xo=1520 - 1613) In. 93.00 2.79 

Max Width, IN. 262.00 7.86 

Max Depth (X = 
0 

1520), In. 23.00 0.69 

Fineness Ratio 
2 

Area - Ft 

Max. Cross-Sectional 

Planform 15 0.525 0.1355 

Wetted 

Base 41. 847 0.0377 
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TABLE IIIB - Continued. 

MODEL COMPONENT: OMS POD - M 16 
------------~------------------------

GENERAL DESCR IPTION : _.-.;;;;C...:::o,:.:nf;:.:i;,Qg.;;:u::..;r a=.,:t:.:.io=.;n::....:l.:.4..:::..0 . .::C _________ _ 

Orbiter OMS pod - Short pod 

MODEL SCALE: 0.030 

DRAWING NUMBER: -YL70-008401, -008410 

DIMENSIONS: FULL SCALE 

Length (OMS Fwd Sta. X o =1310.5) 258.50 

Max Width (At X o = 1511), In. 

Max Depth (At X o = 1511), In. 

Fineness Ratio 

Area 

Max. Cross-Sectional 

Planform 

Wetted 

Bose 

136.8 

74.70 

2.484 

58.864 
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MODEL SCALE 

7.755 

4.104 

2.241 

2.484 

0.053 
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TABLE IIIB - Continued. 

MODEL COMPONENT: MP3 NOZ'7J,J·~S - NZ4 
------------~~----------------------------

GENERAL DESCRIPrION: Configuration 140Aj B orbiter MPS nozzles 

MODEL SCALE: 0.030 MODEL DWG: SS-A00147, Release 12 

Dlli\'ilING NUMBE...q: VL70-005030A, -000140A 

DI.MENBIONS: 

MACH NO. 

Length - In. 
Gimbal Point to Exit Plane 
Throat to Exit Plane 

Diameter - In. 
Exit 
Throat 
Inlet 

Area - ft2 
Exit 
Throat 

Gimbal Point (Station) . In. 
Upper Nozzle 

.;{ 

Y 
Z 

Lo-.rer Nozzles 
X 
y 
Z 

Null Position - Deg. 
Upper Nozzle 

Pitch 
Yaw 

Low'er Nozzle 
Pitch 
Yaw 

ORIGIN~i'~aI 
OF POOR QU . t 

56 

FULL SCHLE MODEL SCALE 

157.00 
99.2 

91.00 

45.166 

1445.00 
0.0 

443.00 

4.71 
2. 976 

2. 73 

O. 0407 

43.35 
O. 0 

13.29 

1468.170 44.045 
±53.00 ± 1.59 
342. 640 -io.27C[= 

16 16 
'0 0 

----''-----

10 __ ~I~O~ __ _ 
_.J....2_ 3.5 
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TABLE IIIB - Continued. 

MODEL COMPONENT: OMS NOZZLES:: N Z8 

GEliERAL DESCRIPTION: Configuration 140A/ B orbiter OMS Nozzles 

----------------"-------------------------------------------------

MODEL SCALE: 0.030 

DRi\~lING NilltffiE...t{: ~70- 000 140A (Location), SS-A00106, Release 5 (Contour) 

DIMEN,3IONS: 

MACH NO. 

Length - In. 
Gimbal Point to Exit Plane 
Throat to Exit Plane 

Diameter - In. 
Exit 
Throat 
Inlet 

hrea - ft2 
Exit 
Throat 

Gimbal Point (Station) . In. 
Le"ft ~~ Nozzle 

X 
yO 

z8 

Ri ght ~ Nl)zzles 
Xo 
Yo 
Zo 

Null Position - Deg. 
Left ~~ Nozzle 

Pitch 
Yaw 

Right ~ Nozzle 
Pitch 
Ya'W 

FULL SCALE MODEL SCALE 

1518.00 
-88.0 
492.0 

1518.0 
88.0 

492.0 

45. 54 
-2. 64 
14. 76 

45. 54 
2.64 

-14.76--

±8 ±8 
13°17 Outb'd, 2 0.30' Inb'd----=S~am-e-

±8 ~±~8~ __ __ 
13° 17' Outb' d: 1JJ2. Inb .... ' .... d _____ _ 
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TABLE IIIB - Con~inued. 

MODEL COMPONENT: _R...;..U..;;..D_D-.;;;;.E.;.;.;R~-_R:...5~ ______________ _ 

GENERAL DESCRIPTION: Configuration 140C orbiter rudder (identical to 

configuration 140AjB rudder) 

MODEL SCALE: 0.030 

DRAWING NLt1BER: VL70-000146B, -000095 

DIMENSIONS: FULL-SCALE MODEL SCALE 
2 Area - Ft 100. 15 0.090 

Span (equival ent) , In. 201. 00 6.03 

Inb'd equivalent chord, In. 91. 585 2. 748 

Outb'd equivalent chord, In. 5 O. 833 1. 525 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 0.400 0.400 

At Outb'd equiv. chord 0.400 0.400 

Sweep Back Angles, degrees 

Leading Edge 

Tal1 i n9 Edge 26.25 26.25 

Hingel~~e - 34.83 34.83 . roduct of area and c) 3 
Area Moment (~x.t~ptw.~, Ft 610,92 o 0165 

Mean Aerodynamic Chord, Inches 73. 2 2. 196 
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TABLE IIIB - Continued. 

MODEL COMPON ENT : ___ O=R.;;;;B~IT;;.;E=:;R~T;;.;A:.::.IL=C:;...:O::.N::...:..;E=--_T-=--=C.:;I.5.-.106..-__ ,. _ 

GENERAL DESCRIPTION: Fairing mounted on orbiter fuselage base for 

ferry missions. 

MODEL SCALE: 0.030 

DRAWING NUMBER: • Boeing Dwg No.: 1319-71 

DIMENSIONS: 

Length 

Max Width 

Max Ilefltbx Height 

Fineness Ratio 

Area - Ft2 

Projected frontal area 

Max. Cross-Sectional 

Planform 

Wetted 

Base 

FULL SCALE 

445.83 

303.33 

265.00 

324. 105 

59 

MODEL SCALE 

13.375 

9.10 

7.95 

0.2917 
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TABLE 111B - Continued. 

MODEL COMPONENT: VERTICAL - V8 

---------------------------------------------
GENERAL DESCRIPTION: Configuration 140A/B or"bitet vertical tail. 

't. 

~~~---­
" I': 

MqDEL SCALE: O. 030 MODEL DWG: SS-A00148, Release 6 

DRAHINO NUMBI~R: VL70~000146A 
.--'-....-~--~--

DTh'iENSIONS: 

TOTAL DATA 

Area (Theo) - Ft2 

Planf'orrn 
Span (Theo) - In. 
Aspect Ratio 
Rate of Taper 
Taper RatiO 
Sweep-Back Angles) DegreeB. 

Leadi ng Edl~e 
Trailing Eclge 
0.25 Element Line 

Chorda: 
Root (Theo) TrIP 
Ti-p ('rheo )~!TP 
Mi-.C 
Pus. Sta. of .25 Miw . 
W.P. of .25 :t-I'.AC 
B.L. of .25 l-iAC 

j!;irfoil Sec Han 
Leading Wedge .~mgle - Deg. 

Trailine; Wedge lmGle -- Deg. 
Leading Edge Radius 

Void Area 

Blanketed Area 

60 

FUJ .... t SCALE MODEL SCJ\LE 

413.253 0.372 

315 :ZZO 9 47Z 
1. f215 1.675 
0 50:Z 0 5..u:L._ 
0.404 0.404 

45.000 ~OOO_ 

26 1 25 26.25 
41. 13 41. 13 

268.50 8.055 

!~~:~f 
3 254 
5.991._ 

l~Q~. ~5 . 43.9Q1 
QJS.5Z 19. Q66 

o. 00 o. 00 

10.00 10.00 

14.2 2 14. 22 __ 
2. 00 0.060 

13. 17 -.-:Q.J:J:L __ 

0.00 O. 00 

J 
! 

1 

I 
i 
1 
\~ 

l 
j 

" J ~ 



r 
t 

I I 
-.~,.~ ~-

I j -I 
. ,~.~ ~ ,~-.. --.-.~ .... .., " ... " 

"'-~I~-
T .J 

TABLE IIIB - Concluded. 

[J ~.QOt:L :OMPO~E.N,T:_~W.;.;.;IN.;.;G;... .. W;.;..l ..... llolii~ __________________ _ 

S:::.!SR.A'.. DESCQ.:oTION: Configuration 4 ('(J 

NOTE: Identical to Wl14 except airfoil thickness. Dihedral angle is al~_n:.;..g __ 

trailing edge of wing. Geometric twist = O. 

MOWL SCALE; D.. P3Q 

":::ST ~O.' DWG. NO. VL70-000140A, -000200 

01 MENS IONS: . -

TOTAl DA;'A 
Area (7heo.) FtZ 

?lanform 
Span (Theo In. 
Aspec-: qatio 
Rate of Taper 
Taper Ratio 
Dihedral Ang1e, degrees 
Incidence A~glet degrees 
Aerodynamic Twist, degrees 
Sweep Sack Ang1es, degrees 

Leading Edge 
Trailing Edge 
0.25 Element I.ine 

Chords: 
Root (Thea) B.P.O.O. 
Tip, (Thea) B.P. 
MAC Oit10 
Fus. Sta. of .Z5 ~ P, .lty4t .P 
w. P. of .25 MAC DOlt Ql1'4GJg 18 
B. L. of .25 MAC ~ 

EXPOSED OAT A . Z 
Area (Thee) Ft 
Span. (Theo) In. BP108 
Aspect Ratio 
Taper Ratio 
Chords 

Root BP108 
Tip 1.00 b 

'2 
MAC 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 

Root b • 
Z 

Tip b • 
~ 

Data for (1) of (Z) Sides 
Leading Edge Cuff 2 
P1anform Area ~t 
I.eadi rig Edge I!\ter-sects Fus M. L. @ Stl 
lea~Hn9' £d9C: Intersects Wi ng , Sta 
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FULL-SCAlE 

Zg~a 00 
~~~~~~~ 

1.1:Z:Z 
2.'QQ 
3.~QQ 
a.~Q2 

45.22 
;:: ]0 056 

35 Z09 . 

68 2. 24 

l~:z.a¥ 
474.8 
ll~g.a~ 
'~2.~6 
182.13 

1751.50 
Z22. g6 
. 2.059_ 

0.245 

562.02 
uz as 
3~?a. ~3 

1185 1 ~8 
224 •30 
251 ; 77 

Q.I13 

O. 120 

113.18 
5Q2·20 

lQ24. Qil_ 

MODEL SCALE 

'.~Zl 
,a~l~ .65 

l.lZ:Z 
Q,2QQ 
~.~Q2 
2. ~22 

~2.00 

- 1O 056 
35 Z09 

20.677 

~.~~g !4. --4 

~~. 1 Q~ 
~I 711 
5;464 

1.576 

'l.~'Q 
2105~ 
0.245 

16 1 863 
~ 136 

1!,1a~ 
35. ~z~ 
~. a~~ 

7.553 

Q.1l3 

0.120 

0.. 102 
_ 15.00 
_30 72 

!k 
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Table IV. 
CA20 DATASET DESCRIPTION 

~Raw Data) 

,---___ c-::--:,::--.--------------- .. ·---.. ------------------, 
DATASET 

TYPE DESCRIPTION 

RGNXXX Longitudinal coefficient schedule for 747 carrier 

bal'ance data which contain lI standard" wind tunnel 

corrections. 
t-------t--------------------o.-------------i 

AGNXXX Lateral coefficient schedule for 747 carrier balance 

data ~Jhich contain lIstandardll wirtd tunnel corrections. 
~ 

t----.-.-- .---------------------------------1 
BGNXXX 

CGNXXX 

DGNXXX 

Longitudinal coefficient schedule for orbiter balance 
l . 

data which contain lI standard ll wind tunnel corrections. 

Lateral coefficient schedule for orbiter balance data 

which contain "standard" wind tunnel corrections. 

Pressure coefficient data as follows: 
Q(PSF) - dynamic pressure, psf 
PB1, PB2, PB3 - orbiter base pressure coefficients 
PCAV - orbiter cavity pressure coefficient 
PSC - carrier cavity pressure coefficient 
LHLS, RHLS - left and right hand pressure 

coefficients in proximity to orb. 
vert. tail for blade/sting support 
system. 

LHVERT, RHVERT - identical to LHLS and RHLS but 
for base sting support system. \ ________ ~ ___ · ______________ . ______ . ___ -----________ o_ 

62 

'j 



F'·~~"'·::::r.:~~c~~·~~~::'::;":""':· ~",.=.~"':::~=:-'- ~~~~.~~ 11
, .., ...... ,.""." ·"·.,....,.·"":r:;.·":''"::~, :~ ......... ''''''#'...,..J:..w .. " .. ~i 1~ ... 14~ .. !!!$ .~~ e!!' J~.!11U!!"~4!~iI~~~ra~ffn!5 !: n~II~!!!!I!!!l!'!!'$g!!!!;"-!L!!;!!i!!!!!!!!f&~. ,~a!U!!!&!!!!£!!!!il!!!!!!!!!!,.£lIa.2I'& _. ~ 

I 

:1 
u 

, 
i 

0'1 
W 

I 

I 

; 

Table V. 
CA20 COEFFICIENT SCHEDULE 

(Raw Data) 

1st 10 I 2nd ID I 
Coefficients 

Dataset 
f I I I I Type Dataset·Sequence 1 2 3 4 5 6 7 

,RGNXXX 1034-036 MACH AlPHAWIBETA Q(PSF) Cl CO ClM , , CY IClN -
037 I MACH AlPHAO!ALPHAW!BETA DY loz ICl 

I CO IClM 
- .. 

038 & 039 I MACH -I BETA IAlPHAWIALPHAO OY oz ICL 
I 

- CD IClM 

I ALPHAO Ij"ACH BETAO IPHI 
I 

040-149 OZ DX OY ALPHA\.J ! BET A 
I I 

AGNXXX 040-149 I AlPHAO .. ~ETAO !PHI 
I 

OZ MACH OX OY AlPHAVJ ;-BETA 
1 

BGNXXX 1001-011 & 015-033 & 037 I MACH ALPHAO 1 BETAO PHI Q(PSF)ICL ICD CLM CY 

012 & 013 MACH IDZ ALPHAOjBETAO PHI IQ(PSF)!Cl CO CLM 
i 

Q(PSF)ICL 014 MACH BETAO ALPHA01PHI CD elM CY 
I 

038 & 039 I MACH BETA .I1.LPHAW lALPHAO OY loz ; jcL CD ClM 

ALPHAO I OZ IBETAO IPHI ALPHA\·] IBETA MACH 040-149 OX OY , 

I ALPHAO 1 OZ 
1 

!BEiAO iPHI !ALPHAI.J IBETA CGj~XXX 040-149 MACH lOX oy 
. I 

OGNXXX 001-011 & 015-019 & 037 ! MACH I ALPHAOjQ(PSF) ;PB1 PB2 IPB4 ILHLS IRHlS /PCAV 

012 & 013 MACH DZ IQ(PSF):PB1 PB2 IPB4 iLHLS IRHLS PCAV 

014 I MACH I BETAO iQ{PSF) IpB1 PB2 IPB4 It'HLS \PHLS PCAV 
• I 

I ALPHAOIQ(PSF) IpBl 
1 

IlHVERT;RHIJERT:PCAV 020-033 MACH PB2 jPB4 

I ALPHA~d PSC I ! I 
I 

I 034-036 MACH I 
I i , I Q( PSF) PBl IPB4 ILHLS IRHLS IpCAV 1038 & 039 r~ACH I BETA PB2 

1040- 14_9 
i IQ(PSF) . PBl I 

!PCAV ALPHAO , DZ PB2 IPB4 ILHLS !PHLS 

~Qte: ID--InG~j~~dent variable 

. 

8 I 

CSl 

ICY ClN 

ICY CLN 

ICL CD 

ICY ClN 

IClN CSL 

ICY CLN 

IClN CSL 
I 

Icy CLN . 
fCl 
I CD 

Icy 
I 

Icu~ 
i 
i 

I I 
i 
t 

I 

I 
, 

l ! 

l ... _~"'.;; ... ~~." ' ......... ___ ~c...... .. ____ ~_~, .... _~....:...._"'"_~_ .•. " ___ • :.""""--, ~,. -'_' __ "'~ ___ ''-.LC ______ ~-''''--_'~ __ '~~--...:L'----''~ __ '''''''' .... __ ~.~' __ • ....:...'"'''''"'-~ __ ",_._-"--'.-...._ ..... "-_,~.,_~ ••• 

/-':·"1 
<':: .. :> ~~-' 

9 10 

CSl I .....-.---' 

CSL I 
CU'1 I 

ICSl i 
I 

I 

I 
ICSl 

; 
I 
! 

I I 
I 

jCSL I 
! , 'j' 

Icu~ I 

! 

I 

I I 
, 

:CSL I 

I I 

I I I 
I 
1 

I 
j 

I 
J I 1 J 
I 
I ! 

~ 



r 
I 
I: 
t , 

t 
" , , 
i 

J.. c. I .. 

[ DATASET 
TYPE 

--___ " __ o. 

t~GNXXX 

NGNXXX 

UGNXXX 

VGNXXX 

J 
I 
J 

Table VI 
CA20 DATASET DESCRIPTION 

(INTERPOLATED/INCREMENTED DATASETS) 

DESCRIPTION 

~~... . . 

...... - .-. __ .. 

Interpolated data f~r 747 carrier balance data in carri er 

reference di~ensions. 

Interpolated data for orbi ter balance data in orbiter 

reference dlmensions. .. 
J 

Incremental data - 747 carrier data in presence of orbiter 

(mated) minus 747 carrier a10ne data in 747 carrier reference 

dimensions. 
._-

; 

Incrementa 1 data - Orbiter data in presence of 747 carri er 

(mated) minus orbiter alone dat~ in orbiter reference 

dimensions. 

NOTE: Datasets M~ N, U, and V contain the full 6Z arr-ay of Q l 7.5 li }(l !!g 

and 60 ft. Therefore, the datasets reflect extrapolations' for some individual 

test arrays of ~Z. For subsequent data plotting, the full ~Z arrays were 

truncated to the actual tested arrays, 
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Table VII. CA20 INTERr'ULATED DATASET SUr111ARY 

(~I'. .-----.-_ .. ______ . ___ , ____ ---'-'(M'-'--'-'A-:.::ND.-.!i PATil?.ETS) 
"0\ .• ' 

DATASET (S) INTERPOLATED VARIABLES (1) (2) 
--------------------1----------------------------------------------

l~!'~' 
\.J:, 

NGNOOl -+ 011 

NGN012 -)- 013 

NGN014 

NGN015 -)- 033 

MGN034 -)- 036 

r·1GN037 
NGN037 

r~GN038 039 
NGN038 -)-

MGfl040 048 
NGN040 -)-

MGN049 
nGrJ049 -)- 119 
r~GN 126 140 
NGNl26 -)-

MGN141 
NGN141 +- 149 

r·1GNl20 
NGNl20 -). 125 

NOTES: 
(1) Interpolation procedure: 

(2 ) 

( 3) 

Number of Values Available 
for Interpolation 

2 
3 

4 -)- 00 

BETA = BETAC 

MACH, ALPHAO 

MACH, DZ 

MACH, BETAO 

MACH, ALPHAO 

MACH, ALPHAW 

MACH, ALPHAO 

MACH, BETAe 

ALPHAO, OZ (SEE NOTE 3) 

ALPHAO, OZ, OX, ALPHAW, OY, 
BETAO, BETAe, PHI 

ALPHAO, DZ 

ALPHAO, OZ, BETAC, ALPHAW 

Interpolation Proce9ure. ___________ ._ 

Substitute actual test value \",ith a 
nOl11inal test value (Note 3 below) 
Straight line 
Parabolic spline fit 
Cubic spline fit 

Interpolation was versus DZ and ALPIIAO; however, siner ouch of thrsQ 
datasets (40 +- 48) has only one ALPIfAO thel"'e was therefore no ALPHAO 
interpolntion. The recorded test ALPHAO was replaced vlith i1 nOl11i""l 
test ALPHAO (i .e., 8, 12, or 16) so that the only interpolation was 
versus OZ. 
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Table VII. Concluded. 

Interpolation on OX was not performed on all datasets due 
to large data fluxuations from the nominal condition. 
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Table VIII. CA20 INCREMENTAL DATASET SUMr~ARY 

(INTERFERENCE) - (ISOLATED) 

(U AND V DATASETS) 
SETAC, ALPHAW, BETAO, 

-n 
1 
l 

ELEVON, AILRON, 
DATASET VEHICLE deg. deg. deg. deg. deg. 

MGN034 

r~GN035 

MGN036 

NGNOO7 
NGN010 
NGNOO8 
NGNOll 
NGNOO9 
NGN018 

NOTES: 

CARRIER ( 1 ) -5 0 NA NA NA 

t 4 
8 

0 0 

"t 4 
8 

5 0 
~ t 4 ~ 

~ 8 r' 

-
ORBITER-01Sl (2) NA NA -5 .5 0 

ORB ITEt02S 1 ! 
0 5 

~ ~ 
0 

10 
" .. 5 -10 

(2) 5 0 

(1) ALPHAW Sweep (O~ 4: 8°) 0 0 

(2) ALPHAO Sweep (6~ 8~ 10~ l2~ l4~ 16,18) 
(3) Procedure - (a) Interpolate base datasets to various nominal a and B 

combinations. 
(b) Subtract appropriate interpolated base dataset from 

interpolated separation (mated) data, except for 
datasets 45 thru 48 which were utilized to provide 
the increment due to attach hardware as follows: 

Resulting Dataset Number First Dataset Number Second Dataset Number ... ~-..---

UGN045 MGN045 MGN049 @ ALPHAO = 8 
VGN045 NGN045 NGN049 @ ALPHAO = 8 

UGN046 MGN046 MGN052 @ ALPHAO = 12 
VGN046 NGN046 NGN052 @ ALPHAO = 12 

UGN047 MGN047 MGN055 @ ALPHAO = 16 
VGN047 NGN047 NGN055 @ ALPHAO = 16 

UGN048 MGN048 MGN046 
VGN048 NGN048 NGN046 

/ 

INCREMENT = (First Dataset) - (Second Dataset) 

Datasets 45 thru 48 interpolated per note (3) on "Interpolated Dataset Sumrl1ari'. 

Datasets 49, 52, and 55 interpolated versus ALPHAO, DZ, OX, ALPHAW, DY, BETAO, 
BETAG, PHI. 
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Table IX. SPECIAL INTERPOLATION FOR CONFIGURATIONS WITH ATTACH HARDWARE , 

RESULTANT DATASET INPUT DATASETS 
SGNO_ 1 CONFIGURATION 1:$0 = OV, f3c = 0'" 

ao SV 12° 
CARRIER ORBITER aw 2° 6° 

A B 747/0 01 Sl AT38 AT39 40 41 

E F 747/1 01 S, AT38 AT39 45 46 

I J 747/l 0, S1 49 

K L 747/1 a, Sl 52 
.>i> 

M N 747/1 0, Sl 

ao = '2°, aw = 
130 _5° 0° 
I3c _5° 0° 

C D 747/0 0, Sl AT38 AT39 43 41 

G H 747/1 0, Sl AT38 AT39 48 46 

NOTES: 

(1) Orbiter data were interpolated versus ao and ~Z 

(2) Carrier data were interpolated versus aw and ~Z 

16° 
10° 

42 

47 

55 

5.S3° 

(3) The interpolation assumes a constant incidence angle between Orbiter 
and Carrier even though they were mounted on separate support systems 
(see Configuration A, in Figure 2F). 

(4) Resultant datasets SGNO __ 1 have both lateral and longitudinal 
coefficient data. 
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Table X. 

SPECIAL INTERPOLATED INCREMENTS FOR CONFIGURATIONS WITH ATTACH HARDWARE 

INPUT DATASETS 
RESULTANT Bo = 0° Be = 0° 

DATASET ao 8° 12" 16" 
aw 2° 6 0 10" 

CARRIER ORBITER 

WGNR45 XGNB45 45- 49 

WGNR46 XGNB46 46-52 

WGNR47 XGNB47 47-55 

ao = 12°, aw = 5.83° 

WGNR48 XGNB48 48-46 

WGNR43 XGNB43 43-41 

WGNRDB XGNBDB (48, 46) -(43, 41) 
Bo = 0°, Be = 0° 

~:GNRCA XGNBCA (45, 46, 47) - (40, 41 , 42) 

NOTE: Resultant datasets have incremental lateral and longitudinal 
coefficient data. 
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Table XI. CARRIER SUPPORT STRUT TARE AND INTERFERENCE CORRECTION PROCEDURE 

CAS Run with CA5 Run without 
a, deg. S, deg. Image Strut Image Strut 

liP 0 15 99 

2 .~ 20 104 

6 tt> 23 108 

8 lP- 27 112 

aw = UP :: 3° + 16°, 1° increments 

\3 :: ~ = -12°, -10°, _8°, _6°, _4° _3° ')0 -co , 

_ 10
, 0°, 

Correction = 
(

Run with ) 
Image Strut 

"Correction ll datasets are 6GMDA4, 6GMDB4 and 6GMDC4, which were 
interpolated for ClW = 20 to 12° and S = -5°,00

, +5°, respectively. 

Corrected = {CA20 Data} (correction J 

Note: 

"Corrected" datasets are 5GN034-149. For the DZ and ao sweeps 
(2nd independent variable), the Itcorrectionll is a constant value 
for all coefficients. For the aw and S sweeps (2nd independent 
variable), the "correction ll is a function of aw and S, respec­
tively. 

"Correction: and "corrected" data are shown in the Appendix. 
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PARAMETRIC VALUES 
ALPHAC .000 BETAe .000 
ELY-IB • ooc- ELY-OB 3.000 
ELEVON 5.000 MACH .600 
PHI .0'10 OX .000 

OY .000 BETM .000 

'~ 

f--I--:: 

: 

Cl 
U 
Cl 

.A ,(~ ..rh 

rho ~ ~ J'Y 

dP rv 

DIS (049 - 010)C4GN049) 

.14 
1-~ 

.12 

.10 
I---- i-
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.08 

.06 
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,~ "" I 
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-.06 

-.08 

- .10 

- .12 
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REFERENCE INFORMATION 
SREF' 
LREF 
BREF 
XMRP 
YHRP 
ZMRP 
SCALE 

--f--

i 

j 

"t 

~b90.0000 SO.FT. 
474.81ao IN. 
93G.S800 IN. 

1109.0000 IN.XC 
.0000 IN.VO 

375.0000 IN.ZO 
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CA20 747/1 en 51 DRBITER DATAC2GN052) 

SYHBOL ALPHAO PARAMETRIC VALUES 

0 6.000 ELV-IB .000 ELV-OB 3.000 

0 10.000 ELEVON 5.000 MACH • 600 

<> 14.000 BETAI) .000 SETAC • 000 
PHI .000 Oy .000 
ox .000 ALPHAC 4.000 

REFERENCE INFORMATION 
SREF 2690.0000 SO.FT. 
LREF 474.8\00 IN • 
6REF 936.6600 IN • 
XMRP' 1109.0000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO 
SCALE .0300 

1.4 . ~ 
.14 
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w .015 u 
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747/i 01 S 1 ORBITER OATAC2GN052) 
PARAMETRIC VALUES REFERENCE INFORMATION 

ELV-IS .000 ELV-OS 3.000 
ELEVClN 5.000 MACH .600 
BETACI .000 BETAC • 000 

SREF 2690.0000 Sa.FT. 
LREF 474.S100 IN. 
BREF 936.6800 TN • 
XMRP 1 !O9 .0000 IN. XCl 

PHI .000 OV .000 
OX .000 ALPHAC 4.000 

YMRP .0000 IN.YO 
ZHRP 375. DODO IN. ZO 
SCALE .0300 , 'I' l I I I 
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747/1 01 51 ·ORBITER DATA(2GN052) 
PARAMETRIC VALUES REFERENCE I NFClRHA TI ON 

ELY-IB .000 ELY-OB 3.000 SREF 2690.0000 SO.FT. 
ELEYON 5.000 MACH .600 LREF 474.B100 IN. 
SETAO .000 SETAe .000 

SREF 936.6BOO IN. 
XI1RP 1109.0000 IN.XO 

PHI .000 Oy .000 YMRP .0000 IN.YCl 
OX .000 ALPHAC ".000 ZMRP 375.0000 IN.ZO 

SCALE .0300 
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SYMBClL 
0 
0 
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tA20 747/1 01 Sl 
ALPHAO 
6.000 ELY-IB 

10.000 ELEVON 
14 .000 BETAD 

PHI 
OX 

.35 fITl' 

.30 

.25 

.20 

.15 

.10 

.05 

0 --ru"" .... 

-.05 

- .10 

- .15 

-.20 b-i-

"1-- ~- -
-.25 

-.30 

-.35 .. , .... .... I .... 

o 

PARAMETRIC VALUES 
.000 

5 .. 000 
.000 
.000 
.000 

.. ' 

-~ 

r-' 

••• 1 I"t 1111 

40 
111f' 

ELY-ClB 
M"'CH 
BEHC 
DY 
ALPHAC 

z 
>­
U 
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.SOO 
• 000 
.000 
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.05 

.04 

.03 
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REFERENCE INFORMATION 
SREF 2690.0000 SO.FT. 
LREF 474.8100 IN. 
8REF 936.G800 IN • 
XHRP 1109.0000 IN.XC 
YHRP .COOO IN.YO 
ZHr~p 375.0000 IN.ZO 
SCALE .0300 
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PARAMETRIC VALUES 
ALP HAC ".000 SETAC .000 
ELV-IS .000 ELV-OB 3.000 
ELEVClN 5.000 MACH • 600 
PHI .000 OX .000 
OY .000 BETAD .000 

. ~ 
-

--

1) -{ b ~ 
-

<~ ~ t::1: :r ,...-
()O ru 

1: 
-' u 
a 
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DIS (052 - 010) (4GN052) 

REFERENCE INFORMATION 
SREF 2690.0000 SO.FT. 
LREF 474.8100 IN. 
8REF 936.6800 IN • 
XMRP 1109.0000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO 
SCALE .0300 

."14 

• 1 2 ~t-rl -r-tl l--t----ll IH-I +-+1 1-41-j 11-+-1 -W-I 1 ~I ~ 
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SYMBOL 
0 
0 
<> 

[A20 (747/1 01 51) - (01 51) DIS (052 - 010)C4GN052) 

ALPHAO PARAMETRIC VALUES REFERE~C[ I~FORHATION 

SREF 2690.0000 so .FT • 6.000 ALPHAC 4.000 SETAe • 000 LREF 474.8100 IN. 
10.000 ELV-IB .000 ELV-CJB 3.000 8REF ~>:16. B8ll0 1 N • 
H.OOO ELEVCJN 5.000 MACH • 600 XMRP I! 09 .Cl100 IN.)CCJ 

YMRP .0:;00 I~."O PHI .000 OX .000 
DY .000 BETA" .000 

ZMRP 375.0800 IN.lO 
SCALE .03CO 

.0 1:. I' r I 'I'" I 

I _ 1 -4 -.~ 1 1 
_I Til 1 1 I i ~ ~ 3 

1-_ _ _ =1 
I I I - -. i--·- -. - --l 
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CA20 (747/1 01 S1) - (01 S 1 ) 

"LPHAO P"R"METRIC. V"LUES 

6.000 "LPHAC ".000 BETAe • 000 

10.000 ELV-IB .000 ELV-OS 3.000 

14.000 ELEVeN 5.000 MACH .600 

PHI .000 OX .000 

OY .000 SETAO .000 

E III ." 

.9 
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.7 
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DIS (052 - 010)C4GN052) 
REFERENCE INFORHATION 

SREF 2690.0000 SO.FT • 
lREF 474.8100 IN. 
SREF 936.6800 IN. 
XMRP II09.COOO IN.XO 
YMRP .0000 IN.YO 
ZMRP 375 .0000 IN. ZO 
SCALE .0300 

.14 I'" 

~ 

.12 

.10 

.OB 
i 

:l ... 

.06 

.04 I 

I 

J 

.02 

0 
:--H J- -~ 

i....,. >-- y 

-.02 
d~ ~ P P I-- 3 ... 

1 I 
I 

-.04 

-.06 
~ 
~ 
:! 

-.OB 

- .10 

I 
- .12 

- .14 .!J "" . . . ~Iu.d 

o 2Q 40 60 0 20 40 60 

DZ DZ 

FIG 26 VARIATIHN OF ORBITER CHARACTERISTICS WITH DELTA Z ( 01 AT PHI = 0 ) 
PAGE 1027 

il 
~~.--

1 , 
1 

I 

~~I 

---~, .... "" -.~---~~-~,-,,~ .. ---.. ~,.-----~. ~~,--.. -" .. ~ .. - ---,,---~,-,",--,~--~- j 



.. '-'~~~·T~·~<·'---":--~"' ___ '_"""~ __ 

C=:-~":'7-.~;~,f""""""'",~(.~ "-'.::.: - .... ~.,._,_ ~~~~:~=.~-:~:==~-.~~:=.~-- ~ .,.- '----, 

z 
u 

rr 
J..,...::..1 _. 

SYMBOL 
o 
o 
o 

fIG 

CA20 747/1 () 1 S 1 

ALPHA" 
6.000 ELV- rB 

10.000 ELEVClN 
14 .000 BET ACl 

PHI 
OX 

1.4 

PARAM~TRIC VALUES 
.000 ELV-OB 

5.000 MACH 
.000 BETAC 
.000 0'( 
.000 ALPH,.,C 

3.000 
• 600 
• 000 
.000 

8.000 

:;-+---t--+--'l-t--I I I I I I I I I :] 
1.3t I I I I I I I I I I I I I I ::I 

1.2t" I I I I I I I I I I I I I I 3 

1.11" I I I I I I I I I I I I I I 3 
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QRBITER DATA (2GNOSS) 
R~F~RENCE INFORKATIO~ 

5REF 2G90 .0000 so .FT • 
LREF 474.8100 IN • 
BREF 936.6seo IN • 
X'1RP lI09.0COO :N.XO 
YMRP .0000 tN. YO 
ZMRP 37S.0(l')Q IN.za 
SCALE .0300 
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SYMB~L ALPHA~ PAR~HETRle VALUES 
0 6.000 "lPH~e a.OOD BETAe .000 

0 10.000 ELV-IS .000 ELV-OS 3.000 

REFERENCE INFORHATI~N 
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LREF 474.8100 IN. 
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PARM'F'TRIC VALUES REFERENCE INFORHATION 
ALPHAC S .Ol.~ SETAe • 000 
ELY-IS .000 ELY-OB 3.000 

S~EF 2690.0000 SO.FT • 
LR~F 474.BI00 IN. 
8REF 936.6800 IN. 

ELEYON 5.000 MACH .600 xtJRP 1109.0000 P~.XO 

PHI .000 ox .(l00 
oY .000 BETA" .000 

YI~RP .0000 1 "l. YO 
ZMRP 375.0000 IN.ZO 
SCALE .0300 
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PARAMETRIC VALUES 

SETAe .000 ELV-IS 
ELV-OS 3.000 ELEVON 
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ALPHAO 
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1D,.000 
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ELV-OB 
MACH 
PHI 
ALPHAC 

PARAMETRIC VALUES 
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SYMBOL ALPHAO PARAMETRIC VALUES 
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SYMBOL i\LPHAO PARAMETRIC VALUES REFERENCE INFORMATION 

0 iO.OOO ALPHAC 4.000 BETAC • 000 
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SETAC! -5.000 BETAe -5.000 
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LREF 474.9100 IN • 
BREF 936 .6800 IN. 
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SREF 5500.0000 sa.FT. 
LREF 327.7800 IN. 
BREF 2348.0400 IN • 
XMRP 1339.9000 IN.XC 
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SCALE .0300 

, .. 
" 

JTI I' 

()... h 
'y ~ 

r- -( '). , 
-r-- -( I\-

"1. 
--(~ 

" 

~ 

,I .i. 
'1 
.::l 

-10 0 10 20 30 40 50 60 70 
~RBITER VERTICAL DISPLACEMENT FR~M N~MINAL MATED P~SITI~N, DZ, FT. 

VARIATI~N ~F CARRIER CHARACTERISTICS WITH DELTA Z ( 02 AT PHI = 0 ) 
PAGE 1328 

';'""~~ 

, • 

-~~ 
, ; 

--l 
_'~"_,_",c_ ~~,"_~ __ c~~' ,, __ ~J 



E'~~ 
t 

f' , 
>-
u 
0 

i. 

, ~:.'; ".~.~;:<-; •. --,,::::::.~;!:::;:.:~.~~:"!.<:.~-~.~,!!..t!fI!oj - ,!.-'!~~~ -- .~~<->~~ 

-~~~.,---

CA70 (747/1 02 51) - (747/1) DIS (127 - 034) (UGN127) 

SH1BCJL ALPHM 

o to.ooo 

.06 

.05 

.04 

.03 

.02 

.01 

0 

-.01 

-.02 

-.03 

-.04 

-.05 

-.06 

-.07 

FIG 28 

ALPHAC 
ELV-IB 
ELEVON 
PHI 
or 

h 

~~ n 
"-

PARAMETRIC VALUES 
4.000 BETAC 

.000 ELV-OB 
5.000 MACH 

.000 OX 

liJ-

.000 BETACJ 

': 

" 

-f---:: 
-

= 

= 
...()= 

r'J 

= 
-
= 

, ; 

z 
>­
U 
o 

-5.000 
3.000 

• 600 
10.000 

.000 

.035 

.030 

.025 

.020 

.015 

.010 

.005 

o 

-.005 

-.010 

-.015 

-.020 

-.025 

-.030 

-.035 

f-{: 

o 

JI)-n 
fa' 

I.. -1 
CD 
u 
0 

4CJ 

REFERENCE INFCJRMATION 
SREF 5500.0000 50.FT. 
LREt 327.7800 {N. 
BREF 2348.0400 IN • 
XMRP 1339.9000 IN.XC 
YMRP .0000 IN.YC 
ZMRP 190.8000 IN.~C 
SCALE .0300 

-.040 

.035 

:l , 
:1 

.030 

~ I g 
';: . J ... 

I ! :: 
.025 

I i 3 I 

=1 
.020 

-

!-. ! 

I 

.015 

.010 
-

, 
.005 

0 
Cv:-~i'Y '\. IrI.. 

-.005 

-.010 ... 

-.015 

I 
-.020 

E : 

't J,. 
-.025 

o 40 o 40 
DZ DZ DZ 

j 
1 

VARIATION OF CARRIER CHARACTERISTICS WITH DELTA Z ( 02 AT PHI = 0 ) 
1329 -~ PAGE 

i 

.. ~-... --........ -. --,....;,....--" ___ ... '- ..... ~ ..... ~~ _____ '-"---~_ .. .4.~~_.,. 
"-"-~--"~.'-~'~""-~'-~"-~ ~~----------~ 



rm' '''.'''"":' A eo, ",, ~~~~'~'='~_'~_F"_~""'_"'" 

:~':~'~'. '~:':f:11>';P~~~~i;;t~#·:' .!f~ .""! ~ 

(AlO (747/1 02 SI) - (747/1) 

>­
u 
o 

$VMSDL ALPHAO 
() [0.000 ALPHAC 

.01 

.010 

.009 

.008 

.007 

.006 

.005 

.004 

. 003 

.002 

.001 

o 

-.001 

-.002 

-.003 

ELV-[8 
ELEVON 
PHl 
Oy 

PARAMETRIC VALUES 
4.000 SETAC 

.000 ELV-OS 
5.000 MACH 

.000 OX 

.000 BETAel 

Z 
..J 
U 
o 

-5.000 
3.000 

.600 
10.OCO 

.000 

.0035 

.0030 

.0025 

.0020 

.0015 

.0010 

.0005 

o 

-.0005 

-.0010 

-.0015 

-.0020 

-.0025 

-.0030 

-.0035 

() 

I 

I 

I 

~ 

(.' 

; 

o 

D/S (127 - {U,~llL .. N127: 

REFERENCE IN~ORHhT!CN 

SREF 5500 .OrJOO SD • FT • 
LREF 327 • /800 IN. 
BQE~ 2348,0400 IN. 
XMRP 1339.9000 IN.XC 
YHRP .0000 II\.YC 
ZMRP 190.8000 !N.ZC 
SCALE .0300 

j 
~ 

.0024 
n:l (!IT 'I 

-- . -
1= I 

j 
3 

.0022 ! .....: 

: i 
J .., 

f\ -
() -

1\ -
I~ 

.., 

.0020 

.0018 

.0016 

~- Y {-: f- -
~ 

!::- '0' J 
~ \ --.J 

j F ! 
I ~ 

,.; (; 
: , 

'1 :; , g 

I~ 
~ 

\ ~ 

\ -; 

-

.0014 

.0012 
..J 
CJ) 
u .0010 
0 

:j 

i I i I Ij 

i i \ Ij , 
:j 1=1 I .3 E 

g I 
: 

\ --= t:- • 
~ 

-; 
.0008 ) 

-
-

---::1 
:l 

~ ~ 
'- --.:l 

.0006 

.0004 

.0002 

1\ 
1:""1 \ ....: , . \ to" 

-= t: 

h I 1: ! f ! 

N.3 
4Jj != 

0 
§ -

1: I J 
F-! 

-.0002 1---= i:lt- ,I UuB ~ , 

40 o 4D o 40 
DZ DZ 02 

FIG 28 VARIATIGN GF CARRIER CHARACTERISTICS WITH DELTA Z ( ~2 AT PHI = 0 ) 
PAGE 1330 

t----- ----. 

,,,~p"--' 

11'~~"'---

-~ 

1 
I 

-".-,',.-......~ .. ~-.. ,,-. ........ ~.,.-,. ' -, .. _--_._-""'-.. -,.-,-~---.-.-- -- ---,-_ .. ,.- -, j 



~C~;~~~,~:~~~;~~.:i~ .. ::_ ~~: . __ ~. ~; ."d~~-'-:=-'~"~ -.... "1 

.i\" 
,. -' 

.,...,c~ 

f - ~~ 

iN' 

...J 
U 

CA20 
SYHBClL ALPHAO 

0 10.000 

1.2 

1. 

1.0 

.9 

.8 

.7 

.6 

.5 

.4 

.3 

.2 

• 1 

o 

- • 1 

-.2 

FIG 28 

747/1 02 51 

PARAMETRIC VALUES 
ALP HAC 4.000 BETAC 
ELV-IS .000 ELV-OB 
ELEVClN 5.000 MACH 
BET!.O .000 PHI 
DY .000 OX 

-f 
i--l t" 

(Do ro--

1 

I 

-5.000 
3.000 

• 600 
.000 

20.000 

... 

-

-

. ~ 

-
: 

: 

-

r-:: 

.r 

a 
u 

CARRIER DATA(MGN128) 
REFERENCE INFORMATION 

SREF 5500.0000 SO.FT. 
LREF 327.7800 IN. 
BREF 234B .0400 IN • 
XMRP 1339.9000 IN.XC 
YMRP .0000 IN.YC 
Z.MRP 190.8000 IN.ZC 
SCALE .0300 

.2 ... 

.22 

.20 3 

, 
• 18 

. 

.16 

.14 

.12 

.10 
' ....... -' tJ 

lJU '-' 

.08 

.06 

.04 

=1 - 1 .02 

o I 
I I 3 

I , j 
.4 -.02 

-.04 ,I 

o 20 40 60 O' 20 40 
DZ DZ 

VARIATI~N ~F CARRIER CHARACTERISTICS WITH DELTA Z ( 02 AT PHI 
PAGE 

..., 

~~-~--"~ ;..,_ .. _"" ____ ~ __ ,~ ...... ~ __ .... ~..n.. .......... '_~_ 
,--..........0..-0-. ••••• __ .~,. __ ~.a............~,_." .~".......;., ......... ~_ .• ~-'."-. ~':) . 

.. ~ ••• 'C •. _." 

y..::.:....: 

"-..r'-~ 

,~) i 

I 
-l 



r ''''''''', .... w."'.,. ....... . W' '" i" .,.~. -'_"_"~~"~e"~ 

~1.~~~.::,::,,:r~:..::!::s;::::::'::,.:~-=--_: :;:::: --- ~.~ - ... 

S~P.BlJL 

0 

L: 
-' u 

a 

I-z 
w ...... 
u ...... 
lL. 
LL 
w 
~ 
u 
~ z 
1JJ 
I: 
0 
2: 
l!) 
Z ..... 
::r: 
u 
I-..... 
0.. 

CA20 747/1 02 Sl CARRIER OATA:MGNI28l 

ALPHAD PARAMETRIC VALUES REFERENCE [NFOR~lh T ION 
SREF 5':500.00CO SQ.FT. 10.000 ALP HAC 4.000 SETAe -5.000 
LREF 327 • '1800 IN. ELV-IB .000 ELV-OB 3.000 

ELEVDN 5.000 MACH • SOO 
BREF 2348.0400 IN • 
X,'1RP 1339.9000 IN.XC 

BETAD .000 PHI .000 
DY .000 ox 20.000 

YMRP .0000 IN.ye 
ZHRP 190.8000 IN.ze 
SCALE .0300 

.45 ). 'I 
1= 

I " ~ , 'I' ", .. " rr~ t-i--l-! "" rirm' 
I -' I ~ 

.40 

.35 

.30 

~ TIT i 1 U ' 
} I I' I I -.:; ~ I IT: I I I I I ~ 1 I --f-O ~ I I l ' ~ ~ I Ii' .25 

.20 

.15 

.10 

.05 

0 

-.05 

-.10 

- .15 

-.20 

~ I I I I I ' 
I I I ! I ! : 

_ 1 T~ ~I I - ~ T 1 I' I i ~ 

~~ ~~l=~~fj=t~=F~~t,~ti~Ef-~~'i'~tj:t't i~~H . I : --:! 

I ~ ~ I r-C-~11-r-tlr+-+-~-1~ 
H)::_ I 1-'; _ T ~ 

~ 1 V - ' 

I 

~~- I ~ 
i--+-_ i 

I rl 
1 I I ~ 

- ~ 

" I J I I I I -l I 1 -.-, .1 .1 ,I .1. ,I I J ' -: 111IIJ III ~ .1 ,I J .~,.I I ~ ..u. 

-10 0 10 20 30 40 50 60 70 
ORBITER VERTICAL DISPLACEMENT FROM NOMINAL MATEO POSITION. OZ. FT. 

FIG 28 VARIATION OF CARRIER CHARACTERISTICS WITH DELTA Z ( 02 AT PHI = 0 ) 
Pt,GE 1332 

I, • '" " " ',-
~, •. w" '", 'M ._ •• 

~~--~-.> ......... -~---...---.......... __ ...J. .. __ ,.--.-.J L ..... ~-"'-"--"-'-.. __ ~~._,_. ,~~"'-'-'" .... ~_._ _ _ ... _."_."~~_~"""-"--'-""_~.~ __ ...... """,,_ 

.... ".., 

_.-::.-....,,---,. 

i • 

______ 1 

~l 

_____ ~_J 



~~" .... .,. 0. •• _ ." ._ •. _,~~. 

1Ir:>.:-~_ :''"'" ':!~=r.'~~·:·.'· . .:.. . -:-

SYMBOL 
0 

>-u 

CA20 747/1 (j2 51 

ALPHAO 
10.000 ALPHAC 

ELV-IB 
ELEVON 
BETAO 
DY 

.35 ,n 

.30 

.25 
l:--

.20 

.15 

kr J-.. 
P'"""-' '-J -<: .10 

.05 

0 

-.05 

- .10 

-.15 

-.20 \ 

-.25 

-.30 

E . -.35 

PARAMETRIC VAL\JES 
4.000 

.000 
5.000 

.000 

.000 

" . .. 

[)- -0 -(lJ 

fI' 
.. 

40 

-= 

BETJ1,C 
t:LV-OB 
HACH 
PH! 
OX 

z 
>­
U 

-5.000 
3.000 

.• SOO 

.000 
20.000 

.07 

. 06 

.05 

.04 

.03 

.02 

.01 

o 

-.01 

-.02 

-.03 

-.04 

-.05 

-.06 

-.07 

E I'"~ 

(~ 

~ .a 

o 

CARRIER DATACMGN128) 

()- A 

. 
40 

H~ 

: 

. 

.-I 
m 
u 

REFERENCE INFORMATION 
SREF 5500.COOo SO.FT • 
LREF 327.7800 IN. 
BREF 2348.0400 IN • 
XMRP 1339.9000 IN.XC 
YMRP .0000 IN.YC 
ZMRP 190 .8000 IN .ZC 
SCALE .0300 

.07 

.06 

.05 

.04 

.03 

.02 

.01 

o 

-.01 

-.'02 

-.03 

-.04 

-.05 

-.06 

-.07 

: _ . 

l=- t 
~ 

I 

(~ u H 

liu .. f..tll ,. 

o 

t>- O HD 

... 

!.lJ.J lw ~ l.uJl 

40 o 
OZ OZ oz 

FIG 28 VARIATI~N 5F CARRIER CHARACTERISTICS WITH DELTA Z ( 52 AT PHI = 0 ) 
PAGE 1333 

F"&. ..*'+';". __ .... """" .............. , ~.~.~~~ __ .. -.......... •.. __ ~ __ .......-..~>-._"""--~ .• _~ ____ ~~'- •.• ~ _. __ ._ .............. _~_._~ 

" 
~.-:- ... ~---

---' 

\ 

I __ .J 

__ J 
I 

. __ J 



r ' Q +; " .~,. ~~-~"'~-""-- " ... " .... ~ .. """-~' ,. '7r"'," 
, 
~~~~!~:,--:-.'t;::_~::::.'''S:''J.' ".~ .... :;:-.::~--:::.:::':~~:::.::::_: "';" ~~_ -t~.::';;,.~<-.,:.~:_-,,_:~'P 

t: .1\ .... 0 /4//1 tl2 51 

SYMBOL ALPHAO PARAMETRIC VALUES 
o !D.OOO ilLPHIIC 4.000 SETAe 

tl v-lB .000 El V-DB 
HEVON 5.000 MACH 
an..,o • COO PHI 
or .000 OX 

.40 

.35 

• 30. 

.25 

.20. 

.15 

.10. 

.05 
>-
u 

0 

-.0.5 

- .10. 

-.15 

~~trnl'J ',I 'I T ~ 
f- I 1 ~ I ; 
)L I -r : 
'L r'~ t; 
:11 ~ 
"~. I + ~ 
:E~ 1+ h 
~. iB L 
)f-c~ - I -~ 
~ -(FfO-,jLJ' i 
It- I I : ~I-+-l-I I ~ 
~ 1 Ii 
1=---1- -; 

i-f- I 1 --:; 
'lL __ 1 ~ 
,~. 1 t--:J 

~ ~ I ~ ~. j--:j 

I 

z 
....l 
u 

-.20. 

.- .25 

-.30 

l-+- ' -:i 

rt-rf-Ik-. W-t-L : 
M 

1= - I: 
t. ~ 
lE"rl~t+l-+--+-L,I-.L 

CLL.U 

0. 40. 

-'5.000 
3.000 

.600 

.000 
20.000 

.. 
-.0.185 

-.Qi9D 
1"-• 

-.0195 

-.0.20.0. 

, 

-.020.5 

-.0.210 

-.0.215 I 

-.0220. 

-.0225 

-.0.230 

~.O235 

-.0.240. IY 
{ I 

-.0.245 

-.0250. 
i 

o 

;2ARR I ~ •. t' ;],." ;'11.;. _ ; 2E-; j 

'" '" 

If \ 
Iq 

,,-

'" 
40. 

itT rlTTl 

.• - t--: 

\ 
CD 

-l 
(f) 
o 

REFf.RE"<tE ic'·r.f.ir"Ar.,~!\! 

SREF :5500.0(100 ·;'.;.n. 
LRc" 127 7(1[10 "J 
tJRE:;7 "2 j.j~ :;':'~0J '.J: 
XMRP !33S.~OOO ~.xC 
y 'l:{t~ .Lloeo '\i • H . 
ZHRP t~1).8f)OD ~~.?C 
SCALE .C3ao 

:::::f1l~HI±ll 

.0.158 1 I ~l H-+-l-J ~ 

001561-tJ 
.0154 i I I I Ii I I I ., 

CD 
.0.152:'" , 

IT .0150 \ 
.0148 ,. ro: 
.0146 

"--K 
-m-

.0144 

.0.142 
~J 

0 40 
oz OZ oz 

FIG 28 

- .. -,-... ~~~" •. --,-~, 

VARIATION OF CARRIER CHARACTERISTICS WITH DELTA Z ( IJ2 AT PHI = 0 ) 
PAGE 1334 

-"-

....... ~~ - ~ .~~ ................ -~ 'I.~ . 

" ~--"'-'V"" 
! 

'''-~~-~-

·----1 

J 



r-.">w "·'·r" ... ~_~~.~ .. n __ ,.'_'"~' •.• '"' .. ~~_ ,/." _ . ...., 
~~~'J!'!~""::~'W:'t::~;,:,,,,:,~;:~ ,,-,' " ~ J~: 

~, 
:-:-:.---'~ 

CA20 C7471l 02 51) - (747/1) DIS (128 - 034) (UGN1281 

SYMBOL ALPH:\O PARAMETRIC VALUES 

0 10.000 ALPHAC 4.000 SETAe -5.000 
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CA20 747/1 02 51 CARRIER OATACMGN132) 

SYMBOL ALPHAO PARAMETRIC VALUES REFERENCE 1 NFORHh Tl ON 
SREF 5500.0000 50.FT . 
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CA20 (747/1 02 51) - (747/1) 

SYMBOL ALPHAO 
o 10.000 ALPHAC 
o 14 .000 ELV-IB 

ELEVON 
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Dr 
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.05 
t:- . 
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0 t~ 
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LREF 327.7800 IN. 
8REF 2348.0400 IN. 
XHRP 1339.9000 IN.XC 
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PARAMETRIC VALUES REFERENCE INFORMATION 
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PARAMETRIC VALUES :~I:.FERENCE INFORMAnON 

ALPHAC 8.000 SETAC • ClOO 

ELV-IS .000 ELV-OB 3.000 

SREF 5500.0000 5Q.FT • 
LREF 327.7800 IN. 
8REF 2348.0400 IN. 
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SREF 5500.0000 sa .FT • 
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PH! .000 OX 20.000 )~lRP .COOO 1N~'rC 

Oy .000 BETAll .000 Z~RP :90.8000 IN.ZC 
SCALE .0300 

H ITIl 11 f I 1J1l IITTT TnT .UT ['fl' fill Hf1 lnI 1111 til , f'lll tHf 1111 1111 1111 I JlI 1111 1141 1111 1 J 11 liJl 1I1I11H'lnll lIf1rp'llJll ""r"~ 
1 I :j 

I =1 , 
I ~ I 

i ~ 
I I I I ~ I 

I I i ~ 
, ! ; \ 

, ::l . 
I I 1 ::1 

I i i I I I i i I ~ I I I I , I ! I , ! , I I : -, 
I . ! I I § ! 

I j ! n I § 
I i I ; . 1 @ 

t.r ~ i I , ! I 1 : 
-< 

'--;h I i I 
-< 

. I ::1 ...... 
I- ! I I I I 

~ --r'1. I -- ! 
, 

• I 3 ""--1 I I 

I 1 ~ 1 I :3 
..-{I I I I I i 

I 
~ .... I 

(:I ~ ! @ 

5 =i 

I i ! -i 
j :1 

I ! j 
, , 1 I :: , :; 

i ~ 
I 5 :; 

~ 
oJ 

I I 2 
I i ! ::1 

! ! I I 1 -H -+---1--+--
'n '" 

! I ; '"' ,I . .l, ., i, .;; 

-10 0 10 20 30 40 50 50 70 
~RBITER VERTICAL DISPLACEMENT FR~M N0MINAL MATED P0SITI0N. OZ. FT. 

FIG 28 . VARIATI~N ~F CARRIER CHARACTERISTICS WITH DELTA Z ( ~2 AT PHI = 0 ) 
Pf.GE 1400 

/ 

. .. _.----, 

~~ 

--,~-~ 

.~ 

. 

-I ~ ~ 
-......-........~---"'-~-~-. -- .. ~-~ ....... -. -.~~'~~"'--



>-u 
0 

CA20 (747/1 02 51) - (747/1) 

SYHSCIL ALPHACI 
o 10.000 
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CA20 (747/1 02 51) - (747/1) 0/5 (134 - 035)(UGN134) 
SYMBOL ALPHAO 
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PARAMETRIC VALUES REFERENCE INFORMATION 
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PARAMETRIC VALUES 
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REFERENCE INFORMATION 
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ELV-IS . 000 ELV-OS 3.000 
ELEVON 5.000 MACH .600 

LREF 327.7800 !~ . 
SREF 2348.0400 l~. 
XMRP 1339.9000 IN .XC 

SETACl .000 PHI .000 YHRP .0000 IN. YC 
DY 10.000 OX .000 ZMRP 190.8000 IN .ze 

SCALE .0300 
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ALPHA~ PARAMETRIC VALUES 
10.000 ALPHAC 4.000 BHAC • 000 

ELV-IB .000 ELV-~B 3.000 

REFERENCE INFORMATION 
SREF 5500.0000 sa.FT • 
LREF 327.7800 IN. 
BREF 2348.0400 IN. ---------; 

ELEVON 5.000 MACH .600 
PHI .000 OX .000 
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PARAMETRIC VALUES REFERENCE INFORMATION 
ALPHAC <1.000 BETAC .000 SREF 5500.0000 SO.FT. 
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SYMBOL ALPHAO PARAMETRIC VALUES 
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ALPHJ\O PARAHEHHC VALUES REFERENCE INFDRMATIDN 

10.000 ALPHAC 4.000 BETAe -5.000 
ELV-IB .000 ELV-DB 3.000 

SREF 2690.0000 sa.FT • 
LREF 474.8\00 IN. 
BREF 936.6800 IN • 

ELEveN 5.000 MACH • 600 XMRP 1109.0000 IN.XO 
BETAO .000 PHI .000 

'OY .000 ox .000 
YMRP .0000 IN. VO 
ZMRP 375 • 0000 IN. ZC 
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REFERENCE INFORMATION 
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SYMBOL ALPHAO 
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SREF 2690.0000 sa.FT. 
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PAR"METRIC VALUES REfERENCE INFORMATION SYMBOL "LPHACl 
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SYMBOL ALPHAO 
() 10.000 ALP HAC 

ELV-IB 
ELEVON 
BE TAO 
OY 

~Jln Hfl lin fiJi 
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.040 
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()RBITER DATACNGN127) 
REFERENCE INFORMATION 

5REF 2690.0000 50 .FT • 
LREF 474.B100 IN. 
8REF 936.6800 IN. 
XMRP tl09.0000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO 
SCALE .0300 
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CA20 747/1 CJ2 51 QRBITER OATACNGN127) 
SYMBOL ALPHACI PARAMETRIC VALUES 

0 10.000 . ALPHAC 4.000 BETAC -:50000 
ELV-IB .000 ELV-DB 3.000 

REFERENCE INFORMATION 
SREF 26£0.0000 SO.FT. 
LREF 474.8100 IN. 
BREF 936.6800 IN • 

ELEVCN 5.000 MACH • 600 XMRP 1109.0000 IN. XO 
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REFERENCE INFORMATION 
SREF 2690.0000 50.FT. 
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PARAMETRIC VALUES ~£F£RENCE INFORMIITION 
ALPHAC 4.000 BETIIC -5.000 SREF 2690.0000 SO.FT. 
ElV-IB .000 ELV-OB 3.000 
ELEVDN 5.000 MACH .600 

LREF 474.8100 IN. 
BREF 936 ~6800 IN. 
X~IRP 1109.0000 IN.XD 

SETAD .000 PHI .000 YMRP .0000 I N·. YO 
OY 10.000 OX .000 ZMRP 375 . 0000 IN. ZO 

SCALE .0300 

"" 1111 1111 IHf UH HII '" ( lIH nn "" un THI Hit "" "It tI., "" 1111 I III [tTTT "H fltI TTTI TIn flit ['TIT nTT HII [ITTT TH, "" TlTT [ITTT TTTT rrn: 

OJ 

~ 

(~ ~ ~ ) 

111. '" 
- 1 0 0 1 0 20 30 40 50 60 70 
~RBITER VERTICAL DISPLACEMENT FROM NOMINAL MATED P~SITICJN. OZ. FT. 

VARIATI~N ~F ~RBITER CHARACTERISTICS WITH DELTA Z ( ~2 AT PHI = 0 ) 
PAGE 1457 

'."---, 
i': 
" 
I 
/----:"-----

~ ---'l 

\ 

~ 

I L '" "., .. ~ ... __ .' . __ ,.~,. 
. ... -."~,.~"-~ ...... ~,--~. _. ..--~-.~... ~-~.-... -~ 



C:::-:.:'_C~-~Y~X.*.,ItE!t27~~~'!\I~:':':~"'''::'':'''''::'iIo~:,:.'!:t'~1'''»'''''''''''!~':'''''~.0':' "("",,,,-,,.''''Cr'<,,·''-'';'·''~-C'·'·C'·'·:'C.C:'' .,:::' 
~-~J'~::~~~::':""j..~~~~':~:~t~:::' :; .:?"' _~::~I"f!.:r::r~~:.~~::~,~::~:.r~~~~:~4-~~:~:·'~'~~~~~;'~~!! ':::; 

SYMBOL 
o 

...J u 

I 
t, 0 

I 
ft ! 

FIG 

CA20 

ALPHAI' 
10.000 

1 .2 

1.1 

1.0 

.9 

.8 

.7 

.6 

.5 : 

.4 

.3 

.2 

• 1 c 

0 

- .1 

-.2 

29 

747/1 Cl2 51 

ALPHAC 
ELV-IS 
ELEVON 
BE TAO 
DY 

n(.) ,0-

PARAMETRIC VALUES 
4.000 SETAC 

.000 ELV-OS 
5.000 MACH 

.000 PHI 
10.000 OX 

... 

f.-< )--

IlJ 

-5.000 

... 

3.000 
.600 
.000 
,t;OO 

.....(:) 

:: 0 
u 

ClRBITER DATACNGN13S) 
REFERENCE INFORMATION 

SREF 2690.0000 SQ.FT. 
LREF 474.8100 IN. 
BREF 936.6800 IN. 
XMRP 1 t09.0000 IN.XC 
YHRP .0000 IN. YO 
ZMRP 375.0000 IN.ZC 
SCALE .0300 

.24 

.22 

'40 

.18 
::i .., 

.16 

.14 

3 
-Ih .12 

(Do [0 - ""-"'1' '-'\ ~ .10 

.08 
-

.06 
~ 

.04 =1 

§ 
::: .02 

~ § 
0 -

-.02 -
-

-~04 '" ll1 n;: 

o 20 40 60 0 20 40 60 
DZ DZ 

VARIATI~N ~F ~RBrTER CHARACTERISTICS WITH DELTA Z ( 02 AT PHI = 0 ) 

> .~..., 

, 
" 

\l.~ :; 
" \! 

t c~ PAGE 14;, - ______ 

L:.;::,: .. :. . ,; .7--'-·~:-.7····-··c ... ,."cc.m.cc.,c.~.:::..::~~.~:.".=:":. ._~~=~ ... .... .. . ............ '. _J 



~"'e'~~":O!'":-O~""-'-:':;:::"', 

/~. 

~~-

l 
I 
[ 

,-
i 
I , 

.l 

>­u 

CA20 747/1 ~2 51 

SYMBClL ALPHACI 
o 10.000 

.35 

.30 

.,25 

.20 

.15 

.10 

,.05 

0 § t 

-.05 

- .10 

- .15 

-.20 

-;25 

-.30 

-.35 

ALPHAC 
ELV-IB 
ELEVClN 
BETAD 
OY 

~ 'VI 

PARAMETRIC VALUES 
4.000 

.000 
5.000 

.000 
10.000 

I" _ 

E 

r\ 11'\ : 

. 

40 

BETAC 
ELV-ClB 
MACH 
PHI 
OX 

z 
>­
U 

-5.000 
3.000 

• 600 
.000 
.000 

.07 

.06 

.05 

.04 

.03 

.02 

.01 

a 

-.01 

-.02 

-.03 

-.04 

-.05 

-.06 

-.07 

...... 
(~ :'""' 

HI 

o 

.. ~:-:::-:r:::'-' 

.'~---

'...-"" 

~RBITER OATACNGN135) 
REFERENCE INFORMATION 

SREF 2690.0000 SO.FT. 
LREF 474.BIOO IN. 
BREF 936.6800 IN • 
XMRP 1109.0000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 375 .0000 IN. ZD 
SCALE .0300 

"" ". . ~ .07 

.. 06 

.05 

.04 

.03 

.02 

.01 

1 Ln .(1'\ - a 
...J 
CD 
u 

-.01 

-.02 

-.03 

-.04 

-.05 

-.06 

I~ -.07 
40 o 40 o oz OZ OZ 

----'----, 

L..--..---

i-----

FIG 29 VAR I A TWN DF DRB ITER CHARACTER I STICS \I ITH DELTA Z ( D2 AT PH I = 0 J - J,' 
PAGE 1459 

"_~,'-'-",, ••• ~. __ ---"~._,_-....~.". ___ ~~ •• _ ••• ___ •• _ .• ,_ •. _._.,." ... _ ••.•. __ .~ •. _._ •• _._ .•. ~ __ h. __ .... _~_ ••• _____ .• _" __ ...... 1 • _ .. ~' ........................ __ 



t:==,~~~~:~= •• ~.>c: •.. .--.-,-.-~.-. -'"'~.-.-~---'--~----.-~ 

:':'::;::' .• C:;':::':".:.t;?;::~.:.;;"'.l>;", •. !.'~.t,~'.~."::;. 

i 

CA20 (747/1 01 51) - (01 51) DIS (135 - 018) (VGN135) --=~ 

SYHBClL ALPHACI· PARAI1£TRIC VALUES REFERENCE INFClRHATIClN 

0 10.000 ALPHAC 
ELV-IS 

·ELEVCN 
PHI 
Oy 

.9 

.B 

.7 
l7 

.6 

.5 

.4 

.3 
1= 

z 
u .2 
0 

• 1 

0 

- • 1 
(~ fO 

1= 

-.2 

-.3 

-.4 

o 

.... 000 BETAC -5.000 
.000 ELV-OB 3.000 

5.000 MACH .600 
.000 OX .000 

10.000 BETAO .000 

.• 14 

.12 

.10 

.OB 

.06 

.04 
( 1,... 

u ro -( [)-. 

SREF 
LREF 
BREF 
XMRP 
YMRP 
ZHRP 
SCALE 

.02 ""t1J--. 
: 

.1: 0 I 
....J 
U 
0 

-.02 

-.04 

-' )--

-\,T -.06 

-.OB 
.... 

- .10 

- .12 

- .14 It! Ill' . [II 

20 40 60 0 20 
OZ DZ 

2690.0000 
474.8100 
936.6800 

1109.0000 
.0000 

375.0000 
.030.0 

-< h-. 

I 
.I. 

4D 

50.FT. 
IN. 
IN. 
IN.XC 
IN.YO 
IN.ZO 

.., 

: 
t 

""\~ 

-

::1 

j 
60 

FIG 29 VARIATION OF ORBITER CHARACTERISTICS WITH DELTA Z ( 02 AT PHI = 0 1 I 
i 

l 
l;;' "r:."'?'''''''~-'''- -" ~. ~~. ""'"""'""-"""-~""""' . ..._~_ .. ;_. __ •.• ___ . . ... ~ ... ~._.,_,_~ ~ .... _. 

,~" 

>~---:" . 

PAGE 14~~ -:-'J 
-~ -.~.-""""'"'"--~~-~----'~.-~-.~~ . .... d:/ ..... _~....... . ... \\ .... 

", 



r-~' , -" -- -" _'-_C'-'-'-_"_e'_'_', __ , ___ u ___ _ 

L 
----- -

,..-:-­
." 

CA20 (747/1 01 51) - (01 51) DIS (135 - 018)(VGN135) 

1 
i~ 
ij 

i~ 
t" 
[ ~ 

d 
~ t, 
; ~ 
rl 
.L 

~. . 

< 
u 
0 

. 
I-
z 
w 
u 
u. 
u. 
w 
D 
u 
w 
u 
IY 
D 
LL 

-.J 
< ..... 
x 
< 
-.J 
< 
i-
Z 
UJ 
L 
w 
IY 
u z ...... 

SYMBOL ALPHAO 
0 10.000 

.07 

.06 

.05 

.04 

.03 

.02 

.01 

0 

~.01 

-.02 

-.03 

-.04 

-.05 

-.06 

-.07 , 

FIG 29 

PARAMETRIC VALUES RE~ERENCE INFORMATION 
ALPHAC 4.000 BETAC -5.000 S~£f 2690.0000 SQ.FT. 
ELV-IB .000 ELV-DB 3.000 
ELEVON 5.000 MACH .600 

LR!:r 474.9100 IN. 
8REF 936.G800 IN. 
XHRP 1109.0000 IN.XO 

PHI .000 OX .000 YMRP .0000 IN.YO 
Ov 10.000 BETA" .000 ZHRP 375.0000 IN.ZO 

SCALE .0300 
,n, .. ,' 

~ 

:l 

(0- t}-H -I' b 

: 

: 

: 
: 

'" 
"10 0 10 20 30 40 50 60 70 
~RBITER VERTICAL DISPLACEMENT FROM NOMINAL MATED POSITION. OZ. FT. 

VARIATION OF ORBITER CHARACTERISTICS WITH DELTA Z ( 02 AT PHI = 0 ) 
PAGE 1461 

L 
~' m ' ". ", .. .-., to " f' _,~_~~~,~,_~,_~ 

" 

' .. ~---'......,..., 

........ c_._~ 

I 
4 

, 

l 
_",_r--o;;j 

.-J 



r~~ woo 1"""' ~~~''''''''-'~-'~'-''-:'''''-''' ',,-' ",,"," ,',' , I( 

i ' 
~~~;f.iRii!-:~iII-~IiIJF1i1l~Iii~!I~~<",.~iI!_T~!I!~L-~"':III!~~~~~~:~~7'.~.i!f1~~~:'1-:::~~~'~t~t~1f:~~~:::::'::; ~:: 

'CA20 (747/1 01 51) - (01 51) 

-' u 
0 

SYMBOL ALPHAl' 
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SYMBOL ALPHAO PARAMETRIC VALUES REFERENCE INFORMATION 
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747/1 C2 51 CRBITER DATACNGN136) i\ 

ALPHAC 
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PARAMETRIC VALUES 
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PARAMETRIC VALUES REFERENCE lNFClRMATIClN 
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747/1 02 51 ORBITER DATA(NGN1301 
PARAMETRIC VALUES REFERENCE INFORMATION 

SETAC .000 ELV-IS .000 
ELV-OS 3.000 ELEVON 5.000 
MACH .600 BETAD • 000 

SREF 2690.0000 SO.FT. 
LREF 474.8100 IN. 
BREF 936.6800 IN • 
XMRP 1109.0000 1N.XD 

PHI .000 DY .000 
OX 10.000 ALPHAC 4.000 

YMRP .0000 IN. YO 
ZMRP 375.0000 IN.m 
SCALE .0300 
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ORBITER VERTICAL DISPLACEMENT FRQM NQMINAL MATED P~SITION. OZ. FT. 

VARIATION OF ORBITER CHARACTERISTICS WiTH DELTA Z ( 02 AT PHI = 0 ) 
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CA20 747/1 02 51 ORBITER DATACNGN130) 
SYMBOL ALPHAO PARAMETRIC VALUES REFERENCE INFORMATION 

0 10.000 BETAe .000 ELY-IB .000 

0 14 .000 ELY-OB 3.000 ELEYON 5.000 
MACH • 600 . BETAO .000 

SREF 2690.0000 sa .FT • 
LREF 474.8100 IN. 
BREF 936 .6800 IN • 
XMRP 1109.0000 IN.XO 

PHI .000 Oy .000 YMRP .0000 IN.YO 
OX 10.000 ALPHAC 4.000 ZMRP 375 .0000 IN. ZO 

SCALE .0300 
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SYMBOL ALPHAO 
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PARAMETRIC VALUES 
.000 .ELV-IB 

3.000 ELEVON 
.600 BETAO 
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I,... 

• OOQ 
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'1.000 

.0 
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.05 

.04 

.03 

.02 
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REFERENCE INFORMATION 
SREF 2690.0000 SO.FT • 
LREF 474.8100 IN. 
BREI" 936.6800 IN. 
XHRP 1109.0000 IN.XCI 
YHRP .0000 IN.YCI 
ZMRP 315.0000 IN .ZO 
SCALE .0300 
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CA20 (747/1 01 S 1 ) - (01 S 1 ) DIS (130 - 018)(VGN130) 

SYMBOL ALPHAO PARAMETRIC YALUES REFERENCE INFORMATION 

0 10.000 ALPHAC 4.000 SETAC . 000 

0 14.000 ELY-IS .000 ELY-OB 3.000 
ELEYON 5.000 MACH . SOO 

SREF 2690.0000 sa.FT • 
LREF 474.8100 IN. 
BREF 936.6800 IN • 
X~lRP 1109.0000 IN.XO 

PHI .000 OX 10.000 
DY .000 BETM .000 

YMRP .0000 IN. YO 
ZMRP 375.0000 IN.ZO 
SCALE .0300 
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PARAMETRIC VALUES 
REFERENCE INFORMATION 

,a,LPHAC 4.000 BET,a,C .000 

ELV-IB .000 ELV-OB 3.000 

SREF 2690.0000 SO .FT. 
LREF 474.8100 IN. 
BREF 936.6800 IN. 

ELEVON 5.000 MACH .600 XHRP 1109.0000 IN.XO 

PHI .000 OX 10.000 

OY .000 BET AD .000 

YMRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO 
SCALE .0300 
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PARAMETRIC VALUES 
ALPHAC ".000 BETAC • 000 
ELV-IS .000 ELV-OB 3.000 
ELEVON 5.000 MACH • 600 
PHI .000 OX 10.000 
OY .000 BETAO .000 
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REFERENCE INFORMATION 
SREF 2690 .0000 sa .FT • 
LREF 474.8100 IN. 
BREF 936.6800 IN • 
XHRP 1109.0000 IN.XO 
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REFERENCE INFORMATION 

SREF 2690.0000 SO .FT • 
LREF 474.8100 IN. 
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YMRP .0000 IN.YO 
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CA20 747/1 02 S1 ORBITER DATACNGNI31) 

SYMBOL ·ALPHAD PARAMETRIC VALUES REFERENCE INFORMATION 

0 10.000 SETAC ,DOD ELV-IS . 000 

0 14.000 ELV-OB 3.000 ELEVON 5.000 
MACH .600 BET ACl • 000 

SREF 2690.0000 sa.FT • 
LREF 474.8100 IN. 
BREF 936 .6900 IN • 
XHRP 1109.0000 IN.XO 
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CA20 747/1 CJ2 51 ~RBITER OATACNGNIJI) 
SYHBClL ALPHIICl PARAMETRIC VALUES 

0 10.000 BETAC .000 ELV-IB • 000 

0 14.000 ELV-OB 3.000 ElEVClN 5.000 
MACH .600 BETACI .000 
PHI .000 or .000 
Ox 20.000 ALPHAC ".000 

REFJ;:RENCE INF(jRHhTICN 
SREF 2690.0000 50.FT • 
LREF 474.BIOO IN. 
8REF 936.6800 IN. 
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YHRP .0000 IN.YD 
ZMRP 375.0000 IN.ZO 
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CA20 747/1 02 51 

• SYMBOL ALPHAC PARM1ETRIC VALUES 

0 10.000 BETAe .000 ELV-IB 

0 14.000 ELV-6B 3.000 ELEV6N 

MACH .600 BETM 
PHI .000 OY 
OX 20.000 ALPHAC 
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ORBITER DATACNGN131) 
REFERENCE INFORMATION 

SREF 2690.0000 SO.FT • 
LREF 474.8100 IN. 
BREF 936.6800 IN. 
XHRP 11 09 .0000 IN .xo ---""'i 
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ZMRP 375 .0000 IN. ZO ':~j 
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CA20 (747/1 01 51) - (01 51) 

ALPHAO 
10.000 
H.OOO 

ALPHAC 
ELV-IB 
ELEVON 
PHI 
OY 

TIT 

PARAMETRIC YALUES 
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lREf 474.8100 IN. 
BREF 936.6900 IN • 
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PARAMETRIC VALUES REFERE~CE INFORMATION 
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SYMBOL ALPHAO 
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SYMB"L ALPHA" REFERENCE INFDRMATIDN 
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REFERENCE INFORMATION 
SREF 2690.0000 SO.FT. 
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SYMBClL ALPHACl PARAMETRIC VALUES 
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REFERENCE rNFORMATION 
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LREF 327.7800 IN . 
BREF 2348.0400 IN. 
XMRP 1339.9000 IN .XC 
YMRP .0000 IN.YC 
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.06 
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SREF· 5500.0000 SQ.FT • 
LREF 327.7800 IN • 
BREF 2348.'0400 IN • 
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YMRP .0000 IN.YC 
ZMRP 190.8000 IN .ZC 
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SYHBa. ALPHAO 
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.000 
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REFERENCE tNFORHATION 
SREF 5500 .0000 sa • FT • 
LREF 327.7800 IN. 
SREF 2348.0400 IN. 
XHRP 1339.9000 IN.XC 
VMRP .0000 IN.VC 
Zt1RP 190.8000 IN.ZC 
SCALE .0300 
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SYMBOL ALPHAO 
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ALPHIIO 
10.000 
14.000 
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1.0 

ELV-IB 
ELEVON 
BET AD 
OX 
BETAC 
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REFERENCE INF0RHATION 
"REF 5500.0000 SO.FT • 
LREF 327.7800 IN • 
B'<EF 2348.0400 IN • 
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lNRP 190.80DO :N.ZC 
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ALPHAo PARAHETRIC VALUES 
REFERENCE INFORMATION 

10.000 ELV-IB .000 ELV-oB .000 
.600 
.000 

SREF 5500.0000 sa.FT • 
LREF 327. 7BOO IN. 

14.000 ELEVoN 5.000 MACH 

J~~~~mEtt$"l~HI"i 
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.15 

.10 
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REfERENCE INFORMATION 

SREF 5500.0000 SQ.n • 
LREF 327.7800 IN. 
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REFERENCE INFORMATION 
SREF 5500.0000 SO.FT • 
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SYl1SClL 
0 
0 

CAf?O 

ALPHAO 
10.000 
14.000 

1.2 

1.1 

1.0 

.9 

.8 

.7 

.6 

.5 

.4 

1-.3 

.2 

• 1 

o 

-.1 
~ 

I 

747/1 ell S1 

PARAMETRIC VALUES 
ELI/-IS .000 ELV-Cla 
ELEI/ON 5.000 HACH 
BETAO -5.000 PHI 
OX .000 OY 
SETAC 5.000 ALPHAC 

ITT 

-( )-
....l }- -i '" l/:). ,.-

.~ 

-r ]-I-- -l.I 
I ....... 

(pEl [l-J 

• 000 
• 600 
.000 

10.000 
8.000 

. 

...(") 

1- -f1 

.".-,--: 

0 
u 

CARRIER DATACMGN125) 
REFERENCE INFORMATION 

SREF 5500.0000 SQ.FT • 
LREF 327 .7800 1 N . 
BREF 2348.0400 IN. 
XMRP 1339.9000 IN.XC 
YMRP .0000 IN.YC 
ZMRP 190.8000 IN.ZC 
SCALE .0300 

.24 , .. "' 

.22 . 

. 20 :i 
:t 

.18 I I ~ 

.16 
-Ii) 

lJ1U to -1..1' ~ r --l 
1 J-

rihn 0 -L IY • 14 

.12 
I 

.10 .1 .. ' 

.08 

.06 

.04 

.02 
-

0 , 

-.02 
i 

, , 

I -.2 '" flO 
, ," I" -.04 

FIG 30 
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CA20 747/1 01 Sl CARRIER CATACMGN125) 

SYMBOL ALPHAO PARAMETRIC VALUES 
0 10;000 ELV-IB .000 ELV-OB • 000 

0 14.000 ELEVON 5.000 MACH • 600 
BErM -5.000 PHI • 000 
D~ .000 OY 10.000 
r~EU.~ S.OOO ALPHAC 8.000 

REFERENCE INFORMA TI O~ 
SREF 5500.0000 SO.,FT • 
LREF 327.7800 IN • 
BREF 234B.0400 IN • 
XHRP 1339.9000 IN .XC 
YMRP .0000 III. VC 
ZMRP 190.8000 !N.ZC 
SCALE .0300 

.45 
'" ] ITT 

1 ~.r=ITT 
~ :: 

.40 

.35 : 
L 
.....J .30 u . 
I- .25 z 
w I -; 

...... 
u .20 
lL 
lL 
W .15 0 
u I 

1 
I- .10 z 
w 

i 1: 

I 0 .05 1: 

~ (!) 

;l z 0 , ..... 
:1 ::r: 
~ u 

Iff-- J.... 
l~ 

"-t iJ--
'\ 

I- -.05 
> ...... 

" a.. i! 
r~ 

!-" 
-.10 

tr- P-I--< h.... 

, 

c' 

- .15 

-.20 . ,n .... .1 

FIG 30 
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CA20 747/1 Cll 51 CARRIER OATACMGN125) 

SYMBOL ALPHAO 
0 10.000 

0 14.000 

.35 

.30 

.25 

.20 

.15 

.10 

.05 

0 

-.05 

-.10 

-.15 

-.20 

-.25 

-.30 

-.35 

FIG 30 

ELV-IS 
ELEVON 
BETAO 
OX 
SETAC 

.r.. r.. 

PARAMETRIC VALUES 
.000 

5.000 
-5.000 

.000 
5.000 

( 

I~ 
"-f' 

ELV-OB 
MACH 
PHI 
DY 
ALPHAC 

z 
>­
u 

• 000 
• 600 
• 000 

10.000 
8.000 

.0 

.0 

.0 

.04 

.03 

.02 

.01 

o 

-.01 

-.02 

REFERENCE INFORMATION 
SREF 5500.0000 SO.FT • 
LREF 327.7800 1 N • 
BREF 2348.0400 IN • 
XNRP 1339.9000 IN.XC 
YMRP .0000 IN.YC 
ZMRP 190.BOOO IN .ZC 
SCALE .0300 

.07 
::-- -- ~ ..... -. ,-" 

. 06 ::--

.05 

.04 

.03 

n- I"J ,'-' ""'t 

ff 
.02 

.01 

0 
.....J 
m 
u 

-.01 Hl= ~ 
= I=- I':" 

-.02 

r.~ '-' 
-.03 -.03 

o 

-.04 -.04 

-.05 -.05 

-.06 -.06 
, 

-~07 -.07 ,,. , . 
40 o 40 o 40 

DZ DZ DZ 
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CA20 747/1 01 51 CARRIER OATACMGN125) 

>-
u 

SYMBOl. 
o 
o 

ALPHAO 
10.000 
14.000 

.40 

.35 

.30 

.25 

.20 

.15 

.10 

.05 

0 

-.05 

- .10 

- .15 

-.20 

-.25 

-.30 

FIG 30 

t"---' ,- ",'- _ .. , ' 
: -- -- --,-,-,~.---.-, ,,- ~"" 

ELY-IB 
ELEYON 
SHAO 
OX 
BETAC 

.".. 
,.... 

PARAMETRIC VALUES 
.000 ELY-OB 

5.000 MACH 
-5.000 PHI 

.000 ov 
5.000 ALPHAC 

<:;:lL 

Z 
.J 
U 

.000 

.600 
• 000 

10.000 
B.OOO 

-
.02 9 1:0- 1' 

~ 

.02 8 I:-

~ 

.02 7 ~ 
E-I--

T T 'I I: 
] 

H=~ 
~ R 

6 =-- r7f = 

E-~ 
t:J ')..., = 

-N" 
.02 

5 
~).. 1 ~ 

E- rPr +~ 4 ~ 1 'I : 

.02 

.02 

~~ 
3 
~ ! I- ~ 

D I : 

.02 

.02 2~ , 

=- . 

I=-- I- I 

I 1 I-

0 =i 
.02 

.02 
-l 

Q 

.J 
rJ) 
u 

-.007 

-.007 

-.008 

-.008 

-.009 

-.009 

-.010 

-.010 

-'.011 

-.011 

REFERENCE INFORMATION 
SREF 5500 .0000 sa . FT • 
LREF 327 .7800 IN. . 
BREF 2348.0·WO IN • 
XMRP 1339.9000 IN.XC 
YHRP .0000 IN.YC 
ZHRP 190.8000 IN.ZC 
SCALE .0300 

~ 
) 

I 

, 

) 

) 

, 

) i 
I 

) ? I 
I 

I 

) ( 
i 

) I 
Ii 
\ 

) 

~ ~ 
~l.\ }J'" I 

I 

) I 

1\ ~ In J 
ILL \ 

) r--.-f0 --r 
" 

~n:.: "'-' .01 oJ I -1 
R 

-.012 

o 

.01 8 t 

7 ---+- H 
I ~ 

.01 

.01 6 luJ .1 .1 .1 .Ij 

-.012 ) 

-.013 ) 

-.013 5 
., til IIII IIII Ilfl IIi. lIll 1111 

l 
____ 1 

40 0 40 0 40 1-

DZ OZ DZ 
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CA20 747/1 CJ 1 S 1 CJRBITER DATACNGN120) 
~ 

SYMBCJL ALPHAO PARAHETRIC VALUES 
0 10.000 ELV-IS .000 ELV-OS • 000 

0 14.000 ELEVClN 5.000 MACH • SOO 
BETA" -5.000 PHI • 000 

REFERENCE INFORHATION 
SREF 2690.0000 SO.FT • 
LREF 474.8100 IN • 
BREF 936.6800 IN • 
XMRP 1109.0000 IN.XCI 

OX .000 Oy 10.000 
BETAC -5.000 ALPHAC 4.000 

YHRP .0000 IN. yo 
ZMRP 375.0000 IN.ZO 
SCALE .0300 

!:!' .... 
.14 

... 

.12 

.10 

.08 
,-1--": 

.06 

.04 
[ ~ 

\ 
h 

-f Il'" r' 
....... ,...., ..11-

.02 
q 

~,) L.:..r-It J....... 
[po-' ..... 

1: 
-l 0 u 

b .0- I "L..i-- :--1-r"L 
lJ..... \-- Ii] 

.... fIl -.02 
,1- ;0-H) 

.-{ It-" 

.f.'>. ~ D--
(yv -.04 

-.06 

-.08 -
, 

- .10 ... 

- .12 . 
o 20 40 60 0 20 40 60 

DZ DZ 
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CA20 747/1 01 51 ORBITER DATACNGN120) 
SYMBOL ALPHA" 

0 10.000 
0 14.000 

~11l 

.08 

.07 

.06 

.05 
;;;:: 
u 
. .04 

I-z 
w .03 .-
u ..... 
lL. .02 lL. 
w 
D 
u. .01 
w 
u 
0:: 0 D 
lL. 

...J -.01 < ..... 
x 
< -.02 

-.03 

-.04 

-.05 
'" 

FIG 31 

PARAMETRIC VALUES REFERENCE INFORMATION 
ELV-IB .000 ELV-OB .000 SREF 2690 .0000 sa .FT • 
ELEVON 5.000 MACH .600 
BETAO -5.000 PHI .000 

LREF 474.8100 IN. 
BREF 936 .6800 IN. 
XHRP 1109.0000 IN.XO 

DX .000 DY 10.000 YHRP .0000 IN. YO 
SETAC -5.000 ALPHAC 4.000 ZMRP 375.0000 IN .ZD 

SCALE .0300 
Illi lin rllr Ht. 1111 nn 1Tn rHI TTT1 lTIT rrrrr ['Tn ITTT 

, 

i 
r---, ~ f--( I 

) 
I 

[~ h 
:;.;-f-r1. .I n h 

I 

'Ll , .. I" '"~ 'H' " " .. I 
-1 0 0 10 20 30 40 50 60 70 
ORBITER VERTICAL DISPLACEMENT FROM NOMINAL MATED POSITION. OZ. FT. 
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FIG 

CA20 

ALPHAO 
10.000 
14.000 

1.2 ~. 

1. 

1.0 

.9 

.8 

.7 

.6 

.5 

.4 

.3 

.2 

• 1 

o 

- .1 

-.2 

31 

747/1 ~1 51 0RBITER DATACNGN120) 

ELY-IS 
ELEYDN 
BETAD 
OX 
SETAC 

'I 

rflO til 

I~ 

(~ r=' 

o 

PARAHETRJC VALUES 
.000 ELy-OB 

5,000 MACH 
-S.OOO PHi 

.000 OV 
-5.000 ALPHAC 

i 

~ It-
~ 

,-1.iJ 

-4 

W l)-I--+-"'~ 
Il-

.000 
• 600 
.000 

10.000 
4.000 

" 

-i 

'~ 

-

-
: 
: 

~ ~ 

--
i'I :: 

-

-
-

-

. ; 

REFERENCE INFORMATION 
SREF 2690.0000 5Q.FT. 
LREF 474.BIOO IN • 
BREF 936.6800 IN. 
XHRP 1109.0000 IN.XD 
YMRP .0000 IN. YO 
ZMRP 375.0000 IN.Za 
SCALE .0300 

.24 .... 

.22 

.20 

.18 

.16 

.14 
~~~ 

-L fT [Do D -L u- -
.12 

.10 
0 
u 

.08 
Ir HfJ 

.06 
(po ()-;-I.. ~ 

.04 

.02 

0 :l 

-.02 

-.04 .. , .. , . 
20 40 60 0 20 
OZ OZ 

40 60 
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CA20 747/1 (H 51 ORBITER OATACNGNI20) 

SYMBOL 
o 
o 

ALPHAO 
10.000 
14.000 

I ~' .35 

.30 

.25 

.20 

.15 

.10 

.05 

o 

-.05 

- .10 

- .15 

.-.20 

-.25 

-.30 

-.35 

FIG 31 

ELV-IB 
ELEveN 
BETAO 
ox 
SETAC 

PARAMETRIC VALUES 
.000 ELV-OB 

5.000 MACH 
-5.000 PHI 

.000 OV 
-5.000 ALPHAC 

. ~ 

-

lr.'1, .....ffl 

• 000 
• 600 
• 000 

10.000 
4.000 

.07 

.06 

.05 

.04 

.03 

.02 lftr. ":"' 

REFERENCE INFORMATION 
SREF 2690.0000 sa.FT • 
LREF 474.8100 IN • 
BREF 936 .6800 IN • 
XMRP 1109.0000 IN.XO 
YMRP .0000 IN. YO 
ZMRP 375.0000 IN .ZO 
SCALE .0300 

.07 

,.06 

.05 

1= 
.04 

.03 

J'~ .n. I-EB .... .02 

L~ '\J I .... 

-
.01 .01 

o 
'" 

-
: 

-
= 
-
-
-

-
-

I ~ 

40 

z 
>­
U 

o 

-.01 

-.02 

-.03 

-.04 

-.05 

-.06 

-.07 
o 40 

0 
.-l 
m {~ n 
u 

-.01 

-.02 

-.03 

-.04 

-.05 

: 
-.06 

-.07 
o 

OZ OZ OZ 

[ ....... 

40 
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SYMBOL ALPHAO 
0 10.000 
0 14.000 

. 9 

.8 

.7 

.6 

.5 

. 4 

.3 

z 
u .2 
0 

.1 

1= 

0 

-.1 

-.2 

-.3 

-.4 

FIG 31 

;';'~tc-:~-'-~:-' -~.-." 

(747/1 01 S1) - (01 S 1 ) O/S (120 - 007) (VGN120) 

PARAMETRIC VALUES REFER~NCE INFORMATION 

ALPHAC 4.000 SETAe -5.000 
ELV-IB .000 ELV-OS • 000 

SREF 2690.0000 SO.FT. 
LREF 474.8100 IN • 
8REF 936.6800 IN • 

ELEVDN 5.000 MACH • 600 
PHI .000 DX .000 
0'1' 10.000 SETAO -5.000 

XMRP 1109.0000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO 
SCALE .0300 

. .14 != 

.12 

.10 

.08 

! .06 
, =l 

.04 Ir-, 

~ b ....... 

.02 
'-" ru- N K-I--H th 

-qJ- -. t-C 
--.r 0--

f.l 
'l: 0 
...J 
U 
0 

-.02 

-.04 

Jl 
if} r-{ :t:: ~.- : 

.J 

-.06 

~ fOf-"' 
-.08 

- .10 

- .12 : 

, -.14 H1 ". . " ... ~ 
o 20 40 60 0 20 40 60 

DZ oz 
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=---~~ 

~~ .. -

" 

< 
u 
0 

~ 

f-z 
w ...... 
u ..... 
lL. 
lL. 
w 
0 
u 
w 
u 
0:: 
0 
lL. 

.J 
< ..... 
x 
< 
.J 
< 
I-
Z 
w 
.L: 
w 
0:: 
u z ..... 

:fIIOl'-,,': i"t1:;:: 

,';: "',,' ',':"k """,;" "::'~.""""" .:,,:'~'"~ 

SYMBOL 
o o 

.. "~A-·T' 

CA20 (747/1 01 51) - (01 51) DIS (120 - 007) (VGN120) 

ALPHAO 
10.000 
14.000 

ALPHAC 
ELV-IB 
ELEVeN 
PHI 

PARAMETRIC VALUES 
4.000 SETAC 

.000 ELV-OB 

REFERENCE INFORMATION 
SREF 2690.0000 5o.FT. 
LREF 474.8100 IN • 
BREF 936.6800 IN • 

-5.000 
• 000 

.07 

.06 

.05 

.04 

.03 

.02 

.01 

0 

-.01 

-.02 

-.03 

-.04 

-.05 

-.06 

-.07 

5.000 MACH 
.000 0)( 

Oy 10.000 9ETAO 

• 600 
.000 

-5,.000 

XMRP 1109.0000 IN.XO 
YMRP .0000 IN.YO 
ZHRP 375.0000 IN.ZO 
SCALE .0300 

1= E.. 'T 'T 'I 'I 'I' ~j I I 'I 'I 'I 'I 1"1 T 'l""1""Ii=t:P~=+=IJ:r~~:!!TTT""'~:: 
~ I ' 1 

I 1 f-l--I- J 'I "'1""1 " ~ 1 _ I 1 ~' '1'1 'I "1 

"-, I 1 :r I 1 1 FH I 1'- j . I ~ - 1--'- ~l I i I _I-..-L---L- ., 

~ rr-r--H-+-+-U;-JTI L" I 1-1- I J 1 I-~I--<--' iT!-+-'-- 1-~' r 
:=1_ I ' I I <--1-1 1 I---If 
'- II' I 11- I 111-~ I 1 I I <-U 1 1 +L- i H-I 1 FF ~ I lo:::r; 11 11-
;.... I' r ,,11- Llil-I I 1 I I 1-Pi-< J "- I III I ~ H,,-I ~ h.~'-I- I 1 r 
E-c-l I I 1 "1 I I '" I 1 -
I:- I + I I I ~ ~ I ~ T -f-- I 1 1 II -r-~ I I -

I 

-f-- _ _ 1,--1- 1- f--' '" ~_ 1 ~ 
E-I- T-I-f-l- f- .. :-J 1 f- I 1 ~ I I T 1 ~~ 

I I T'-~ I H ~ c-+- I J T -~=1=t=tj[~t-t-t=~~t~~j~t=i==±=I~~~-+~=t~=tf--jtjl=1=tl I 

r l ' 1 "-
t- ' _I- _<-I- I 1 ~ 
~ - >-~ I---

.LLJ".,I .I ., .J .I -I -.J .bhu,' .J .1 J I-I-I---J -
Ulil.uuJ,.t.wfuulu , J ,I ~::;~:~~~wk3FaJ:J:~~tjtJ:±:±ji T --0 I I, U1lll 

-10 0 10 20 30 40 50 60 70 
ORBITER VERTICAL DISPLACEMENT FROM NOMINAL MATED POSITION. OZ. FT. 
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CA20 (747/1 01 51) - (01 SI) DIS (120 - 007) (VGN120) 
SYMBOL 

o 
o 

ALPHAC 
10.000 
14.000 

... 
.9 

.8 

.7 

.6 

.5 

.4 

.3 

.2 

• 1 

0 

- .1 

-.2 

-.3 

-.4 

FIG 31 

ALPHAC 
ELY-.IB 
ELEveN 
PHI 
Oy 

, .. 

ho D 
(~ -U 

-

PARAMETRIC VALUES 

r--1-

--

4 :'000 BET AC 
.000 ELY-OB 

5 •. 000 HACH 
.000 OX 

10.000 BETAO 

~ -

, 

-5.000 
• 000 
• SOO 
.000 

-5.000 

" .... , .. 

..th 

0 
U 
0 

.14 

.12 

.10 
~ 

.08 

.06 

.04 

-.02 

0 

-.02 
~~ "( . 
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.03 

.02 
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-.02 

-.03 

-.04 

-.05 

-.06 
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REFERENCE I NFORMh TI ON 
SREF 2690 .0000 SO. FT • 
LREF 474.8100 IN • 
BREF 936.6800 IN • 
XMRP 1109.0000 IN.XO 
YMRP .COOO IN.YO 
ZMRP 375.0000 IN .ZO 
SCAI_E .0300 

.07 

.03 ill' .02-L ~. II I H 
• 0 1 -J:---Ji -1"' ] 

Ii I 
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0' W -.oJ f1#fH 
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CA20 (747/1 01 Sl) - (01 Sl) 

SYMBOL ALPHAO 
o to.OOO 
o 14.000 

.9 

.8 

.7 

.6 

.5 

.4 
~ 

.3 

t5 .2 
o 

• 1 

o 

-.1 

-.2 

-.3 

-.4 

PARAMETRIC VALUES 
ALP HAC 
ELV-IS 
ELEVON 
PHI 
DY 

-

I 

I 

U 
n H v 
~p 

S.OOO BETAC 
.000 ELV-OS 

5.000 MACH 
.000 OX 

10.000 SETAO 

. ~ ... 

_d ~ I-" 
~ .--

; 

5.000 
• 000 
• 600 
.000 

-S.OOO 

--{~ 

--c--

:E 
..J 
U 
0 

?- -':'·'~!.~tf~~~~?~:~~ 

I':;;'>" 
,,---I 

.... '!-.~:-.' 

DIS (125 - 007) (VGN125) 
REFERENCE INFORMATION 

SREF 2690 .0000 sO' • FT • 
LREF 474.B 100 IN • 
BREF 936 .6800 IN • 
XHRP 1109.0000 IN.Xc! 
YHRP .0000 iN. YO 
ZMRP 375.0000 IN.ZO 
SCALE .0300 

.14 

.12 

.10 l~ 
~ 

, 

.08 1\ 
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.06 CD ~ 
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SYMBCJL 
o 
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ALPHAO 
10.000 
14.000 

.07 

.06 

.05 

.04 

.03 

.02 

.01 
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-.02 

-.03 
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-.04 

-.05 

-.06 
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ALPHAC 
ELV-IB 
ELEVON 
PHI 
OY 

PARAMETRIC VALUES 
8.000 SETAC 

.000 ELV-CJB 
5.000 MACH 

.000 OX 
10.000 BETAO 

r1 
l 

I 

5.000 
.000 
.600 
.000 

-5.000 

lilT lln lITI InT ITTIT fT'rr 

A 

I 

'" 

REFERENCE INFQRMATION 
SREF 2690.COOO 5Q.FT. 
LREF 474.9100 IN. 
BREF 936. Gaoo IN. 
XMRP 1109.0000 IN.XO 
YMRP .0000 I"'. YO 
ZMRP 375. 0000 Ir~. ZO 
SCALE .0300 

IfIT FI n 
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- r-~ 
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CA20 (747/1 01 S1) - COl S1) DIS (125 - 007) (VGN125) 

SYMBOL ALPHAo PARAMETRIC VALUES REFERENCE INFORMATION 

0 10.000 ALPHAC 8.000 SETAe 5.000 
0 14.000 ELV-IS .000 ELV-OB .000 

ELEVON 5.000 MACH • 600 

SREF 2690.0000 Sa.FT. 
LREF 474.8toO IN. 
BREF 936.6800 IN . 
XMRP 1109.0000 IN .XO 

PHI .000 ox .000 YMRP .0000 IN.YO 
OY 10.000 SETAO -5.000 ZMRP 375.0000 IN.za 

SCALE .0300 

.14 m 

.9 
.. 12 

.8 
.10 

.7 
.08 

.6 
.06 

.5 
.04 

.4 
.02 

.3 
0 

..J 
u .2 
0 
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0 
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u 
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-.04 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(HGN142) § DATA NOT AVAILABLE 
( IGN052 ) CA20 74711 01 51 
(MGNI4! ) DATA NOT AVAILABLE 

1.2 

1. 

1.0 

.9 
I 

.8 

.7 

.6 

-! r-

qoo ru "1..1 I , .5 

.4 

.3 

.2 

• 1 

0 

- .1 

-.2 
0 20 

OZ 

CARRIER DATA 

-fl 

0 
u 

I 

40 60 

ELV-IB 
-10.000 

.000 
10.000 

ELV-OB 
-7.000 
3.000 

13.000 

.24 

.22 

.20 

.18 

.16 
f--

.14 t 

.12 

.10 
~ 

.08 ~ t 
'-

.06 

.04 

.02 

0 

-.02 

-.04 t 

ALPHAC 
4.000 
'1.000 
4.000 

i 
I , 

I 
I 

; 
I 
I 

4QD 
! 
I 
I 

i 

I 

I , 

I 

o 

ox 
.000 
.000 
.000 

r--$ 

I 

I 

.. 
20 
oz 

I 

I 

I 
I 

.... _ ... " .. "-~-...., 

REI"ERENCE !NFCRHAT!eN 
SREF 5500.0000 SQ.FT. 

~ ........... .'.!-----
LREF 327.7800 IN. 
BREF 2348.0400 IN. 
XMRP 1339.9000 IN.XC 
YMRP .0000 IN.Ye 
ZMRP 190.8000 fN.ZC 
SCALE .0300 

--------4 

~ 

~ 
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§ 

I ~ 
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DhTh SET SYMBOL CONFIGURhTION DESCRIPTION 
CMGN142) § CA20 74711 ell 51 
~ IGN052 ) CA20 747/1 01 S 1 
(MGN141) CA20 7~7/1 01 SI 

1.2 

1.1 

1.0 

.9 

.8 

.7 

.6 

.5 

.4 

.3 

.2 

. 1 

0 

- . 1 

-.2 

ELV-IB 
CARRIER DATA -10.000 
CARRIER DATI. .000 
CARRIER OATA 10.000 

ELV-OB 
-7.000 

3.000 
13.000 

ALPHAC 
4.000 
4.000 
4.000 

OX 
.000 
.000 
.000 

.24 1"'"'] "I TT'l " 

.. ~;",-7.~¥ 

>"~;::-'. 

REFERENCE INFORMATION 
SREF 5500.0000 SC.FT. 
LREF 327.7800 IN. 
BREF 2348.0400 IN. 
XMRP \339.9000 IN.XC 
YMRP .0000 IN.ve 
ZMRP 190.8000 IN.ze 
SCALE .0300 
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DATA SET SYHS(lL CONFIGURATION DESCRIPTION ELV-IS ELv-em ALPH1.C OX REFERE~~E INFORMATION 

(MGNI42 ) § C1.20 747/1 01 51 CARRIER OATA -10.000 -7.000 4.000 .000 SREF 5500.0000 sa.FT. 
C IGNOS2 ) CA20 747/1 01 51 CARRIER DATA .000 3.000 4.000 .000 LREF 327.7800 IN. 
(MGNI41 ) CA20 747/1 01 51 CARRIER OATA 10.000 13.000 4.000 .000 BREF 2348.0400 IN. 

XMRP 1339.90IJt' IN.XC 
YMRP .0000 1"J. vc 
ZMRP 190.8000 IN.ZC 
SCALE .0300 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(MGNI42) § DATA NOT AVAILABLE 
C IGN052) CA20 7<4711 01 SI 
CMGNI41) DATA NOT AVAILABLE 

~["r< in rrn IHI 

.7 

.6 

.5 

.4 

.3 

.2 
I 

• 1 
g 

0 l-

I I 

Lj-I f-J" :--1 

-. 1 

-.2 

-.3 

-.4 

-.5 

-.6 I 
J " .. 

ELV-IB 
-10.000 

CARRIER DATA .000 
10.000 

! 

I I 

-

ELV-OB 
-7.000 
3.000 

13.000 

. .. 

ALPHAC 
4.000 
'1.000 
4.000 

-4J 

ox 

'-

• 000 
• 000 
,,000 

I ... 

REFERENcr INFORMATION 
SREF 5500.0000 SO.FT • 
LREF 327 .7S00 IN • 
BREF 2348.0400 IN. 
XMRP 1339.9000 IN.XC 
YMRP .0000 IN. VC 
ZHRP 190.13000 IN.ZC 
SCALE .0300 

: 

::l 

~ 

I 

! 

I :'l .. 

: 

h" 

-10 0 10 20 30 40 50 60 70 
ORBITER VERTICAL DISPLACEMENT FROM NOMINAL MATED POSITION. OZ. FT. 
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DATA SET SYMBOL CONFIGURAtiON DESCR[PTION ElV-le 
CARRIER DATA -10.DOO 
CARRIER DATA .000 
CARRIER DATA 10.000 

ELV-OB 
-7.000 
3.000 

13.000 

ALPHAt ox Rt.r1!:R:I~CE in;C:ORMJ. T It'rl 
5REF 5500.0(100 SO.FT. CMGN142) § CA20 747/1 01 51 

( IGNOS2 ) CA20 747/1 ell 51 
(MGN141) OA20 747/1 01 51 

4.000 .0',):) 
4.000 .000 
4.000 .000 

lREF 327. 7€OO 1"1. 
BREF 2348.0400 IN. 
XHRP 1339.9000 !N.XC 

FIG 

YI1RP .0000 IN. YC 
ZMRP 190.8000 IN.ZC 
SCALE .0300 
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.5 
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.4 ~ 
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DATA SET SYMBOL CONFIGURATION DESCRtPT/ON 
(MGNI4,:2 ) § CA20 747/1 01 51 
.( lGN052 ) CII20 74711 01 SI 
{HGN141 } CA20 747/1 01 51 

ELY-IS 
CARRIER DATA -10.000 
CARRIER DATA .000 
CARRIER DATA 10.000 

ELY-OS 
-7.000 
3.000 

13.000 

ALPHAC 
.(.000 
4.00C. 
4.000 

ox 
.000 
.000 
• 000 

REFERENCE INFORHATION 
SREF 5500.0000 SO.FT. 
LREF 327.7800 IN. 
BREF 2348.0400 IN • 
XHRP 1339.9000 IN.XC 
YMRP .0000 IN.YC 
ZMRP 190.8000 IN.te 
SCALE .0300 
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I DATA SET SYHS~L CONFIGURATION OESCRIPTI~N 

(MGN142) § DATA N(H AVAILABLE 
t IGN052) CA20 747/1 01 51 
(MGN141 J DATA NOT AVAILABLE: 

.35 ~ ~ 
f: 
I: r-: 

.30 t-

.25 
-

.20 -
-

.15 -
-

.10 -
-

.05 ~ -
-

0 
>-
u 

-.05 

-
[JDE rD H J= ro -

-

z 
>-
u 

- .10 -
-

- .15 -
-

-.20 F-. -
-

-.25 -

-.30 ! 
-.35 

40 

ELV-IS ELV-OB 
-10.000 -7.000 

CARRIER DATA .000 3.000 
10.000 13.'000 

.07 
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-
.05 

I :; 

.04 I 

1 
I 

.03 I 
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4.000 
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CD 
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.06 

.05 
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.03 

.02 

.01 
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-.01 

-.02 

-.03 

-.04 

-.05 

-.06 

-.07 

REFE~~'CE I NF'CRMh r J ON 
SREF ~'500 .0000 Sf;;.FT • 
LREF 3~7.7900 IN • 
BREF 23.\8.0400 1 N_ 
XMRP 1 3.:19 • 9000 IN. XC 
YHRP .oaoo IN. YC 
ZMRP 190.BOOO IN.ZC 
SCAl.1S .0300 
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DATA SET SVM80L CC'~F I GURA HaN DESCRTPi reiN 

>­u 

(MGN142) § CAZC 747/1 01 51 
C !GN052 J J enD 74711 0: 51 
(MSN14!) _ CAZO 747/1 01 51 

.35 

ft-j--I I I I I :] 
.30H- -r 

.25g II I I I § 
I 

.20t !I . E ! ! I I I 1 3 

-! 

I i h ! I 
! ~ 

~ 
::. . I j 
~ i! 

- .10 

- .15 

t- , 
I 

~ 
, -.20 

E t 
t: i 

-.25 

-.30 
l: 

-.35 . .: 

o 40 

, -:''''.'''':::':!'":'-'::<.:::'.~' :;-:.~~_~~. T' •• ~.riiI~-2!M.t;!lI$Mr"lIiiIIlt F _ jWi2SA 

ELV-IS ELV-QE! ALPHAC 
CARRIER DAtA ~Ia.oon -7.000 
CARR I ER OA TA .ooa ~.ODO 
CARR!ER DnA la.DOl) 13.000 

051- I 
• E ~ I I I I I I ¥ 

04l~~+-+-t:~ ;~ • I: 

I- -t-, t 

!I , 

~ .. ... 
_"1 

-+--+-+-""1 ..... 
1.-!- ·1!~--3 
1: I ,-1 
1 • , ; .3 
~

~ 
.' '~ 

~. . ~ 

1 i i I ::-' . . ! ~ '1 CD 

+--t--+-+-!--I-.:~ U 
I ,! ~ 

- .02!: ~ I 
~§ -+~ ---I -r-:-: 

:l 

-.03t: 
t: 
E 

-.04 

-.05 

H t 

-.06 

-.071 , 
0 

§ 
~ 

I I I § 
'-r-t-+-= 

40 

4.000 
-LOCO 
4.000 

OX REFERENCE INFeRHATICN 
.000 SREF 5500.0000 SO.FT. 
.000 LREF 327.7800 l!-w. 
.000 BREF 23~8.C4ao IN. 

XHRP 1339.9000 '''l.XC 
Y!'lRP .0000 :"J.vC 
ZMRP 19!:!.8000 ;N.1C 
SCALE .0300 

.05f-·· --t-- 'r"m tj. +1 S' LI i -
1_ -tJ-.\-~~ 

E ~ 1 I":: 
· 0 4·~ I I 1 . t : ; J 

1: "l':l 
\:... ~_L ~_-+--+-~ i~, +---:: 
t<- 1 ~ I i .t I 1 ~ 

03 +-+-.--.... ~ · ,. ,; I t I I 1 ~ 
t: --+--f· --".-' r--:: 1-, I W 

r)21:: I I I '1 _ :l 
.v ... ' l .' 

t: ; i ~ i I 1 j t:---t- --+---+-'-r-,-::: 
~ 'I !; Ii, :: 

• 0 1-1"'1-·I~-:"·i."-~Y-'~--1 
L4.-l--'/-'+"'-:; 

~
. ~ i I! I!:: 

-- - ~I _t ,_, i 3 
U;;'~~~:1 

~ 14~ I It, " 

-.01 . t-' -1-t.-+11 I J 'j I 
~~ J ... 

i- It! i I I ~ 
-rtl"-r-l~ 

I ! I ! g 
~ I J \ I 

1 1J -.03 

-.02 

-.04 
. J' ~ ~-,-. ,-'+-'" ~ 

1 
1 . -.05 

-.06 
E 
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QATA SET SYMBOL CONFIGURATION DESCRIPTION 

(MGNI42) § CA2D 747/1 0151 
( IGND52) CA20 747/\ 01 Si 
(MGN141) CA20 747/1 01 SI 

.35 

.30 
I 

.25 I 

I 
I 

.20 1 ! 
;:: . i 

, 

.15 
I 

; I 
l 

.10 ! 1 

.05 
t ; ,.. ) 

f I 

0 

-.05 

[I 
g ,f=> , '.2:'1. --P. 

'= .... 
~ I § 

z 
>-
u 

• 

- .10 

- .15 
I 

1 
I 

. 
-.20 

E 
... 

-.25 
I 

-.30 
1 

-.35 . ~ .u.uL., ,,L.,,uJ!.lJ.l .... I • ud 

o 40 

CARRIER DATA 
CARRIER DATA 
CARRIER DATA 

.07 

.06 I 

.05 I: 
F--. 

.04 - ! 

; 

.03 I 

.02 

.01 
.;r., 

0 'TIP-

-.01 
1 

-.02 t I 
;: 

, 
-.03 

-.04 g 

-.05 \: 

-.06 

ELV-IB 
-10.000 

.000 
10.000 

I 
I I 

I 

-r:;,-

ELV-OB 
-7.000 

3.000 
13.000 

-~ 
I ~ 

... 

'ISD, 

:t 

i 

I 
-.07 iw !.I.U ..uJJt."L.!l1 UH .$ ,J, uii 

o 40 

/lLPHAC OX REiOEI:ENLE ! W'CRI1AT !U~ 
SREF '5500.':'(000 'i'l.· .. 

..J 
CD 
u 

01.000 .000 
4.000 .000 
·1.000 .000 

.07 

LREF 327. 780J t "'. 
BREF 2348.0400 IN. 
)\!1RP 1339.9000 IN.XC 
YHRP .0000 !N.YC 
ZN~P 190.8000 1 N. ZC 
SCALE .0300 

• 06 t:.---t-~ I -t-tl !-l-! +-l-I I --I--:l1 ~ 
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-.03 
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0" T A SET S ~ Mi30L COI~F I GURA T H'JN OESCR I PTI ON 

(HGNI42) § DATA MH AVA1LABLE 
C1GN052) CA20 74711 0151 
(MGN14! ) . DATA NOi AVAILABLE 

.40 

.35 

rr!" '3 ... , I 

H ! .E- I 1 II 

E ii ! 
)::: f 

If' 3 ,. . .' 
~, i g ;:, I , 
H· i j ~ , 
;: \1 ' • , r!! I i ~ • Ir 

[ ,i 
, 

j - ,! J ! 

.30 

.25 

')n 
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l' "" -1 '! I / I 
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ELV-IS 
-10.000 

ELV-6B 
-7.000 
3.000 

13.000 

ALPHAC OX REFERENCE !NFCRHATION 
SREF 5500.0000 50.FT. 
LREF 327.7800 IN. 
BRE~ 2348.0400 IN. CARRIER OATA .000 

1";.000 

.0045-E g ! I I I I :; 

.0040 E 1/ I j I ; ill 

Ei ,¥±-,II§ 
003",J ~ • ~~-~ 

• '-' '" I I 1 . 
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~ --:--;-';1 
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I 

E I 
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-.0005 

-.0010 

-.0015 

-.0020 
o 40 

".000 .000 
".000 .000 
".000 .000 

XMRP 1339.9000 IN.XC 
YHRP .0000 IN.YC 
ZMR? 190.8000 I~.l.C 
SCALE .0300 

.G~12rn"'t=r+c:~1 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(MGNI42) § CA20 747/! 11 51 
( IGN052) CA20 747/1 . 51 
~ MGN141 ) CA20 74711 01 51 
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.40 '. 
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.30 
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~ll . 3, 
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z 
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ELV-IB 
CARRIER DATA -10.000 
CARRIER DATA .000 
CA.RRIER DIITA 10.000 

.0050 n 

.0045 

.0040 
; 

ELv-em 
-f .000 
3.000 

13.000 

.cD .0035 
>- i (~CD 

v / 
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1'(." l.Fef 
t: i ),,/ .0025 

,1 i? 10' /~ , 
.0020 LJ II 

. ~ 1 rlri .0015 

.0010 
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-.0015 

-.0020 

~. 11 ~ 
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'1 
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t , rf-
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ALPHAC 
4.000 
4.000 
4.000 

Ol{ 

.000 
• \l00 
.OOD 

.0012 

.0010 

. 0008 

.0006 

.0004 

.0002 

0 

-.0002 
-l 
(J) 
u 

-.0004 

-.0006 

-.0008 

-.0010 

-.0012 

-.0014 

-.0016 

REF~RENCE INFORMATION 
SRE~ 5500.0000 SO.FT. 
LREF 327.7800 IN • 
BREF 2348.0400 IN. 
XMRP 1339.9000 IN.XC 
YMRP .0000 1 N. YC 
ZMRP 190.8000 11~.ZC 
SCALE .0300 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
C MGN142) § CA20 74711 01 51 
C IGNOS2) CA20 747/1 01 SI 
(MGNI41) CA20 74711 01 51 

.40 E'''u I I I I-\. 

. 3S-H! I 
.. ~ 

.30 E 1 , I I ... 

.20 U-+-+-t-t--r-n 
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... 

a ~I! 
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ELV-IS 
CARRIER DATA -10.000 
CARRIER DATA .DOO 
CARRIER DATA 10 "boo 

.0050 

.0045 

.0040 
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i r Ir tr-. I .0035 i A '-" 

t:-. ! /1 
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.0020 

.0015 
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ALPHAC 
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REFEnENCE INFrJRtiA TI ON 
SR~F S500.0000 SO.FT. 
LREF 327.7BOO IN. 
8REF 2348.0,400 IN. 
X~iP 1339.9000 IN.XC 
YMRP .0000 IN. YC 
ZMRP 190.8000 IN.ZC 
SCALE .0300 
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DATA SET SYMBOL CONFlGURATION DESCRlPTION 
(NGNI42) § DATA NOT AVAILABLE 
r 2GN052) CA2D 747/1 01 SI 
(NGN141) DATA NOT AVAILABLE 

1 .4 

1.3 

1.2 

1.1 

1.0 , 

I 

.9 I 
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.8 

.7 

ORBITER DATA 
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ELV-IS 
-10.000 

.000 
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-7 .• 000 
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.08 

.... 

. 06 
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REFERENCE ih~eRHATleN 
SREF 26~O .0000 SO.FT • 
LREF 474.8100 l'l. 
BREF 936.6800 IN. 
XMRP 1109.0000 IN.xG 
YHRP .OOOO! N. YO 
ZHRP 375 .• 0000 IN,ZO 
SCALE .0300 
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OIlTA SET SYMBOL CONFIGURATION DESCRIPTION 
C NGN142 ) § CA20 747/1 01 S 1 
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DATA SET SY;~80L CONFIGURATION DESCRIPTION 
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DATA SET SYMBOL CONFIGuRATION DESCRIPTION 
(NGNI42) § CA20 74711 Cll 51 
( 2GN052 ) CA20 74711 01 51 
(NGN141) CA20 74711 01 51 
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OATh 5tT SYM80L CONFIGURATlON DESCRIPTION ELV-IB 
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DATA SET SYMBClL CONFIGURATION DESCRIPTION 
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DATASET SYMBOL CONFIGURATION DESCRIPTION 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
( IGN052) ~ CA20 747/1 01 51 
( 16N143) DATA NOT IIVAILABLE 
(lGN129) DATA NtH AVAILABLE 
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0 ... T A SET SYMBOL CONHGURA TI ON OESCR I PTI DN 
( IGN052) ~ C ... 20 747/1 01 51 
( IGN143 ) CA20 74711 01 51 
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O~TA SET SYMBOL CONFIGURATION DESCRIPTtON 
(16N052) ~ CI\20 747/1 01 51 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(KGN052 ) ~ CI\20 (74711 01 51) - (747/1) 
(KGNI43) DATA NOT AVAILABLE 
(KGNI29) DATA NOT .WAILABLE 
(KGNI44) DAr" NoT AVAILABLE 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
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DATA SET 5YHBOL CONFIGURATION DESCRIPTION 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 

(KGN143) DATA NOT AVAILABLE 
(KGN052) ~ CA20 (747/101 51) - (7-17/1) 
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DATA SET SYMaO~ CONFtGURATION OESCRIPTION 
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DATA SET SYMBOL, CONFIGURATION DESCRIPTION RUDDER ALPHAC OX SETAe REFERENCE INFORMATION 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 

(KGN143) CA20 (7471t 01 51) - (747/1) 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(KGN052 ) ~ CAZO (747/101 51) - (74711) 
(KGNI43) CA20 (74711 01 51) - (74711) 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
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DATA SET SYMBOL CON~IGURATION DESCRIPTION 
(JGN052 ) ~ CA20 74711 GI 51 
(JGNI43) CA20 747/1 OJ 51 
(JGN129) CA20 74711 02 51 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(JGNOS2) ~ (JGN143 ) 
(JGNI29 ) 
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DATA SET SYMBOL _ CONFIGURATION DESCRIPTION 
( IGN145) ~ CA20 74711 ell 51 
( IGNOS2 ) CA20 747/1 ell 51 
(IGNI49) CA20 74~71 ell SI 
(JGNI46) CA2U ;47/1 Cl 51 
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DATA SET SYMBCl!.. CONFlG~R"TION DESCRIPTION 

( IGI-I145 ) ~ (h20 74111 01 S1 
l lGN052 ) C;'20 747/1 01 51 
( WN143 ) ~"'20 747/1 en 51 
( :GN146 ) 02tJ 74711 ell 51 
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REFERENCE I~~ORHATION 

SREF 5500.0000 SO.FT • 
LREF 321.1800 IN • 
BQEF 2348.0400 IN. 
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DATA SET SYMBOL CONFiGURATION DESCRIPTION 

( IGN052 ) CA20 74711 01 51 
( IGN145 J ~ DATA NOT MAllA.BlE 

( IGNI49) DATA NOT AVAILABLE 
( IGN146) DAT/\ NOT AVAILABLE 
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REFERENCE INFCRHATION 
SREF 5500.0000 SO.FT. 
LREF 327.7800 IN. 
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DAT~ SET SYMBOL CONFIGURATION DESCRIPTION 
( IGNI4S) ~ CA20 747/1 01 51 
( IGN052) CA2D 747/1 01 51 
( IGN149) CA20 74711 01 51 
( IGNI46) CA2li '/4711 Dt 51 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
( IGNI45) ~ CA20 747/1 01 51 
C IGN052) CA20 747/1 01 51 
(IGN149) CA20 747/1 01 51 
( IGNI46) CA2tJ 747/1 01 51 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
KG~145) ~ KGN052 ) 
KGNl49 ) 
KGN146 ) 

DATA NOT AVAILABLE 
CA20 (747/1 01 51) - (747/1) 
DATA NOT AVAILABLE 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(KGNI45) ~ CA20 (747/1 01 S1) - (747/1) 
(KGN052) CA20 (747/1 01 SI) - (747/1) 
(KGN149) CA20 (747/1 01 51) - (747/ll 
(KGN146 ) CA2lJ (74711 01 51) - (7471 I) 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(KGlH45) ~ 
(KGN052 ) 
(KGNI49 ) 
(KGN146 ) 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(KGNI45) ~ (KGN052 ) 
(KGNI49 ) 
( KGNI46) 

DATA NOT AVAILABLE 
CA20 (747/1 01 51) - (747/1) 
DATA NOT AVAILABLE 
DATA NOT AVAILABLE 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
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DATA SET SYMBOL CCNFIGURATI~N OESCRIPTrON 
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(KGNI45 ) ~ CA20 (747/1 01 51) - (747/1) 
(KGN052) C..,20 (747/1 01 5lJ - 047/1) 
(KGN149) CA20 (747/1 01 51) - (747/1) 
(t'iGNI46) CA2() (747/1 01 51) - (747/1) 

>­
U o 

.025 

.020 

.015 

.010 

.005 

o 

-.005 

-.010 

-.015 

-.020 

-.025 

-.030 

-.035 

-.040 

-.045 

[, ""'1-

~a: 

J 

i'< 
~ 
"\ 

I 

I 

, 

g 
~ 
g 
g 

, 

~ ~ b. r;;::I ..rl:t 

<> 
1\ / 
).. 

z 
-l 
U 
0 

'\ I~ 
V 

\ I 
"< V 

, 

:: 

DIS (145 - 035) 
DIS (052 - 035) 
DIS (149 - 035) 
DIS (146 - 035) 

ELEVON 
.000 

5.000 
5.000 

10.000 

AILRON 
.000 
.000 
.000 
.000 

.014 

.012 
~ 

J jf'\ 

L .010 

1\ ~ 
"\ 1 .008 

\ 
I P 

.006 

i:- . I :; 

~ I ~ 
.004 

.002 

0 

-.002 

-.004 

-.006 

-.008 

-.010 

-.012 

I 

: I Fl. 

1..fo,!BV 
~W-1.-J 
. C~ 

1.::,1 .. 

1: J !1 

1 

iT 

, ~ 

J , , 

o 40 

AL?HAC 
4.000 
4.000 
4.000 
4.000 

-l 
(J) 
u 
0 

ox 
• 000 
. 000 
• 000 
.000 

.0055 

. 0050 

.0045 

.0040 

.0035 

.0030 

.0025 

.0020 

.0015 

.0010 

.0005 

0 

-.0005 

-.0010 

-.0015 

REFERENCE INFORHATION 
5REF 5500.0000 SO.FT • 
LREF 327.7800 IN • 
8REF 2349.0400 IN • 
XMRP 1339.9000 IN.XC 
YMRP .oeoo IN.YC 
ZHRP 190.8000 IN.ZC 
SCALE .0300 

[ 'I' 
I 

~ ~ 
~ 

11 
:-.. f-ll 

~ 
I j 

3 
I ~ 

:l 
~ . .. 

J -

I "'T-:: 
I ~ 

.-j-, 

: 

-,--

~ 
Q ; 

~,l?-Hu ] D 3 

~!-r. 1\ Jr:,).'''' § ... L\] r3 
"\ '-~ __ t--:::l 

._i-~.-: 
l:.- i : 

I --1l~ 

o 40 o 40 
DZ DZ 02 

FIG 36 ELEV~N EFFECTS ~N CARRIER SEPARATI~N CHARACTERISTICS ( DELTA Y = 0 ) 
(C)ALPHA~~ 14.00 PAGE 1698 

--"'-...y~-

-~----. 

l 
i 

-~-I 

t;: 
at'?: n .. ....,. t,' " .......................... ~ ...................... ~_~_~.~.~, ~--~ .. "'---"'---"'---~- .. -.. ,,-.-.. ,~-.-,-,-~ 



~tf"~'"\+-"'_ '4 ~"""'-~~'-.-~~-' ,-

L.·:~, 
., 

z 
u 

~ 
\ 

DATA SET SYMBOL CONFIGURATl~N DESCRIPTION ELEVON AILRON ALPH."C 
4.000 
'1.000 
4.000 
4,.000 

ox 
.000 
.000 
.000 
.000 

REFERENCE INFORMATION 

C, JGNI45) ()~ (JGN052 ) 
(JGN119 ) 
(JGN146 ) 

1.4 

1.3 

1.2 

1.1 

1 . 0 

.9 

.8 

.7 

• 6 

.5 

.4 

.3 

.2 

• 1 

0 

1: 
t-

~ 
to 

E 
.E 
I' 

F 

FIG 37 

DATA NOT AVAILABLE 
CA20 747/1 01 51 
DATA NOT AVAILABLE 
DAT~ NOT AVAILABLE 

, 

! 

I I 

I I , 

I : 

I i 
I 

I I 
, 
i 

I 
I , 

, 

.-' 
V'l-J 

--H P'" 
D :..-lJ.1 

r-1 

11l""'"' 

. , . "" . . 

ORB ITER OAT ... 

: 

... 

:: 

k 
..J 
U 

• OOD .000 SREF 2690.0000 SO.FT • 
5.000 .000 LREF <474.8100 IN. 
5.000 -10.000 BREF 936.6800· IN.' 

10.000 .000 XMRP 1109.0000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO 
SCALE .030" 

• 1 4-t ! I I I I I I I I I I I I ~ 
.12E Iii I -1 

.10E I H I I I I I I I I I f-t-+--: 
:l 

{,:.. 

.08 ~ I i I I I I I I I I I I I I I 

.06 ~ I I I I I I I I I ! I I I ~ 
-. 

•

04

11 ~ 1111111I1 ! I 
•
02

1 , r±f I ' Om IllTtt~ I • ! 1 
!: 

-.02 r I J 

- .04 g ! I I I I I I I I I I I I I g 

- . 06 ~ I I I I I I I I ! I I I I I i 
~ 

-.08~H I I I I I I I I I I I I 3 

-.10£ I B I I I I I I I I I I I I ] 

-.12-£ I I I ] 
tlftHitdH 

o 20 40 60 0 20 40 60 
DZ DZ 

....;..--:~ 

~-

y; 

:~ 

ELEVBN EFFECTS BN BRBITER SEPARATIBN CHARACTERISTICS ( DELTA Y = 0 ) . J' 
PAGE 1699 6.00 (A) ALPH/\O= 

b· ~_ .. _~_,_ .. ~~_._~ L .• _,~"_.~ __ ._~~ __ ••• __ ._ •. 

• 1 y' . ";:-:,<;;i;:"'~'-i,:":"'" 

~"~.-.-.-- .... ~ .. - ... ,~--.-.,, .. -~ - ~- .. - ................ -.~ .... ~.- ~-.---------.....-.--....... ------~~.-



r~"'-'~ .A'~" ." ~'-~, _._ .. _-.' .. '-"' ...... _---_._........, 

z 
u 

b 

DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(JGNI45) ~ CA2D 74711 01 SI 
( JGND52 ) CA2D 747/1 01 51 
(JGN149) CA20 747/1 01 51 
(JGN116) CA2U 74711 01 51 

1.4 fITTT rJ"rJ J'JJ JJJI JJ JJ IJJ. "TT r'TTT rn'T rT'TT HTJ f'T'T 

1 .3 

1.2 

1.1 

1.0 

• 9 

.S 

.7 

.5 ~.J,;.-
,..,-~ 

.5 A ~~ 
I-' 

Iv--H ~ ..-[ 1-

.4 
.,t:' .0: :.r n--

t: lJU .(h--- ....{ r 

.3 ,.-... .rr ~ D-' 
(p--' 

.2 

• 1 

0 

ORB ITER DATA 
ORB I.TER DATA 
ORB ITER OA T A 
ORB ITER DATA 

TJ1J n,.. 'H 

1: 
~ 
u 

~~ 

h : 

, ~ 

ELEVON AILRON 
.000 .000 

5.000 .000 
5.000 -10.000 

10.000 .000 

~JJJ 

.14 

.12 

.10 

.OS 

.05 
~ .. 

. 04 

.02 

0 

-.02 

-.04 

-.05 

-.OS 

- .10 

- .12 ~ ~ 
f:; 

ALPHAC 
4.000 
4.000 
4.000 
4.000 

ox 
• 000 
.000 
.000 
.000 

REFERENCE INFORMATION 
SREF 2690.0000 SO.FT • 
LREF 474.BIOOIN. 
BREF 936.6800 IN. 
X~:RP 1109.0000 IN.XC 
YMRP .0000 IN. yo 
ZHRP 375.0000 IN.ZO 
SCALE .0300 

'" HJ' I J1TJ ['Tn JUl -nn rnn JTIT "'J 

~K 
Jb .r-. 

o...J" 
:'yll -. -{ D-

q '( )..... 
<.y t-<P . 
!'hIQ I § 

1'0- LCJ-.-r- -r'1 I 3 
I~ >..... t-- "-i: t1- j 

:\ 
-. -.....: >--1- '1: o ~ 

4, I ~ r--~ ~ 
r----, 

-- -..: ~ !---
~ r--r--, 

- I-- ~ .-..... ~ 

11.1 I , • 

o 20 40 50 0 20 40 60 
DZ DZ 

FIG 37 ELEV0N EFFECTS 0N 0RBITER SEPARATI0N CHARACTERISTICS ( DELTA Y = 0 ) 
(S)ALPHA~= 10.00 PAGE 1700 

\ -

I ~_",~_~,,,,,,,,,-"_.,,,,~,,,,,--_~~,,,,,,,,_,,,,,,,,,,,,,,,,,_<~, __ 
t .~ ___ .... _.~_ t,'''' _ ..... ~ 

.----.---~-, ......... -~ .... - ... ---- .--,~. 

., 

--"-----

J 



C '''' ~~'"-

.:c;'" "-', -,' 

.c:.;:~ 

z 
u 

~. 
~ 4' , t _ J h , 

~.-'---~~ 

~ ..... ~-...~ 
/ \ 
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DATA SET SYMBOL CONFIGURATION OESCRIP7ION 

(JGN052) CA20 747/1 01 S1 
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DATA SET SYHSOL CONFIGURATION DESCRIPTION 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVeN AILRON ALPHAC OX REFERENCE INFORMATIDN 
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DATA SET SYMBOL CONFIOURATION DESCRIPTION 
(JGN145 ) ~ CA20 7411t 01 51 
(JGN052) CA20 747/1 01 51 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
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DATA SET SYHBCL CON~lGURATION DESCRIPTION 
"( LGN145) ~ 
(LGN052 ) 
C LGN149 ) 
C LGN146 ) 

.9 

.8 

.7 

.6 

.5 

A 
.'"t 

.3 

Z 
u .2 
0 

• 1 

0 

- .1 

-.2 

-.3 

OATh NOT AVhl'-ABLE 
CA20 (747/1 01 SIJ - (01 51) 
OATA NOT AVAILABLE 
OATn NOT AVAILABLE 

~ f--

I 

U 
I r r--' 

. ...,/ 
...[ y ....-

nO ~ 

t: 

DIS (052 - 010) 

:r: 
--I 
U 
0 

Ii 

-

ELEVON AILRON ALPHAC 
-t.000 
4.000 
4.000 
4.000 

.000 .000 
5.000 .000 
5.000 -10.000 

10.000 .000 

.14 

.12 

.10 

.08 
§ 

.06 f 
-

~ 

.04 lPrl 
ILJ. 

.02 

0 
r: ,-

-.02 
- I 

-.04 

t:: 
-.06 l=- f--;~ 

-.08 
~ 

- .10 

- .12 

ox 
.000 
.000 
.000 
.000 

I'---.rh 
, 

,-.;(;..b,.,. 

REFERENCE INFmtM"'fION 
SREF 2690.0000 ~Q.H. 
LREF .0114.8100 IN. 
BREF 936.6800 IN. 
XMRP .109.0000 IN.XC 
YMRP ,Oooo! N. YO 
ZHRP 375.0000 IN.La 
SCALE .0300 

IlT I" II I"" I'" ,,~ 

:l 

i 
, 

t---= 

'1.fh. r-... 
I'Th 

~ 
.~ -~ 

f i 
: 

"!'" ..• -...: 

-.4 .... ., .. '''~w.i 4--." .::~.~: t - .14 
.-1-

iH1lul'l.. ...... ····1..··1.··t.~1·~ !..lli. ~JU.Lul.u.u. .1.I'JU1l.1 
1 1 

o 20 40 60 0 20 40 60 
DZ • DZ 

FIG 37 ELEVBN EFFECTS BN BRBITER SEPARATION CHARACTERISTICS ( DELTA Y = 0 ) 
(A)AlPHAO= 6.00 PAGE 1711 

~.,,~~." '.,. ...... .:-'i 

~tH;nt" .'*IIIiIsi'iiIilrMI. ,t .M· ~~_ .. /.:J.;r", ..c-~~~~-""'~'>..A~-..-.....-I;._ ....... ..."...:.......,::~_~ -.-.<._-' -~.-..::::;.~,-~.~-~-.~-~ .•. ---.-

-""---

...J 

1 

---1 

---'~ 

-~"'j 

l\ l 
-.J 



r
-'-·"--'·-"~'"·~··~·~"..--. . "' 

.... ~ .... ~ ~ ~ 

! 

.: 

"c:--"" '--"'''.---~--'~'-'~- ''''~''''- ,._.-. ~ ~.----~,,,. '~""""I 

DAT~ SET SYMBOL CONFIGURATION DESCRIPTION 
(LGNI45) ~ CA20 (74711 01 51) - (01 SIl 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(LGNI45) ~ DATA NOT AVAILABLE 
(LGNOS2) CA20 (747/1 01 51) - {OJ 51) 
(LGN149) DATA NOT AVAILABLE 
(L.GNI46) OATn NelT AVAILABLE 
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