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SPARROW TRAJECTORY TESTS.

OBJECT
To Determine:

(a) Missile characteristics at various trajectory positions
along the fuselage

(v) Errors due to manufacturing inaccuracies of missile
models., (For example: 1° distortion of Sparrow tail-
plane yields ACM = 0,21 ACN = 0.054)

In order to fulfill these conditions it is considered necessary to
obtain 5 points in pitch and 5 in yaw, To eliminate inaccuracies at
least 2 additional points will be needed at each trajectory position
with the missile inverted.

A proposed solution to the mechanical difficulties involved is to
use a combination of rotatable eccentric sting and concentrically and
sccentrically drilled missiles,

The following will be required for each mlssile at each trajectory
station:

(a) Sting that can be rotated and locked in four positions
(6 = 0, 90, 180, and 270°) carrying a 4 component
strain gauge on an eccentric spindle (giving ad = 1.0,
B =-1,0, = -1.0, B = +1,0) in the 4 positions,

(b) Missile model with a 1.0° eccentric mounting hole

(c) Missile model with a concentric mounting hole., With these,
the combinations in the following table can be achieved
giving 5 points in pitch and 5 in yaw,

Possible errors can be eliminated by averaging runs 7 and 8 (for
the concentric missile) and 5 and 6 (for the eccentric missile) and
applying the corrections to all other runs,
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C.A.L. %WIhD TUJNEL PROGRAM

Instrumentation: 4 component missile balance
2 component mein belance

¥ =0, A range: ~4y, =2, 0, 2, 4, 6, 2, 10, 12

(a) High Trajectory - Missile No. 1

Mach No.: .95 and 1.20
Stations: 1, 2, 3 and 4
Angles: d, ¥=0,+1, +2 (9)

{(plus 8 check points)

High Trajectory - Missile No. 2

As in 1(a)

Low Trajectory - Missile No. 3

As in 1(a)

Low Trejectory - Missile Ko. 4

As in 1(5)

Missile No. 3 = Rolled 45°

Mzch No.: .95 and 1,20
Station: 5
Angles: d; ¢‘ = Oy : v/2_ (5)

CANorY

(a) Hinge Moment in Yaw

Instrumentsation: 4 hinge moment belances
2 canopy stat’c pressure taps
(6 component main balence)

=2 ¢ 10, ¥ renge: =2, <3, 0, 1, 2, 4, 6

sl Forwerd clcsed, rear opening in stages

M= .80, .95, 1.00, 1.05, 1,10, 1.20
Positicns: 1/3 and 2/3 open
24 runs.

Rear open, forward opening in stages

As in 2(a)i 24 runs
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Rear closed, forward opening in stages
M= ertley e Eaal ] o)
Positions: 1/3 and 2/3 Oren
16 runs
Forward open, rear opening in stages
M= «95 and 1.20
Positions: 1/3 and 2/3 oren
Both opening in stages
s in 2(a) iv.

(b) Effect on Directional Stability

Instrumentetion: 4 hinge moment balsnces
2 canopy static pressure taps
6 component main balance

2 ¢ 10, y range: -4, -2, -1, 0, 1, 2, 4, 6, 8, 10, 12
80, .95, 1,00, 1.05, 1.10, 1.2D

Both closed 12 runs
Both open 12 runs
Front open, resr closed 12 runs
iv. Rear open, front closed 12 runs

{c) Hinge Moment in Pitch

Instrumentation: 4 hinge moment balances
2 canory stutic pressure taps

=ha =2y 020 1 6 B 10,012
95 and 1.20
fiith positions 1/2 and 2/3 Open
1. Forward closed, rear opening in steges
ii. Rear open, forwerd opening in stuges
Reer closed, forwsrd operning in stages
Forward open, rear opening in stages

Both opening in stages.




-3-

(c) With no intermediate positions:
vie Both closed
Both open
Front open, rear closed
ix. Rear open, frornt closed

A1l of section 2(c) to be run in conjunction with 1,

DIRECTIONAL STABILITY

Instrumentation: 6 component main balence
M= B0 W95, 100, 1,05, 1,70, 1.20

¥ ~4y =2, -1, 0, 1, 2, 4, 6, 8, 10, 12,
q 2 and 10

Missiles in Stowed Position

(b) Boundery Layer Bleed Exhausts Removed

ATLYP ON EFFECT IVENESS

Instrumentation: 6 component mein balance
1 hinge moment balance

M .95 end 1.20
q ~hy =2, 0, 2, 4, 6, %, 10, 12

5, = -10, =5, 0, 5

To be run in conjunction with 1

RUDDFE EFFECTIVERESS WITH CANOPY

Instrumentation: 3 compcnent tail balznce
1 hinge mcment balence

.95 and 1.20
=4y =2, 0, 2, 4, 6, 8, 10, 12
20, 10, 5, 0, =5

Both canopies closed

Both open

Front open, reer closed

Rear open, front closed.

To be included in 1.

128 runs.

12 runs

12 runs

24 runs
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FIN PITOT-STATIC FRESSTRES

Instrumentation: 2 pressure pick=-ups
(a) In Yaw

<8095  TU0LNILI0S 1010 120
2 and 10
=45 =2y =1, QSN Jn6 mE TR0l
Upper combinetion only: short static and dynamic head

Urper and Lower combhinations: short ststic and dynamic heead

To be included in 3.
(b) 1In Pitch
.95 and 1.20
0
=4y =2, 0, 2, 4, 6, 8, 10, 12
Upper combinstion only:

Srtort and long stetic heads
short and long dynemic heads

Urper and lower combinutions:

short and long static heads
short and long dynamic heads

To be included in 1.
Instrumentation: Cemera
.80, .95, 1.00, 1.05,; 1.10,1.20

-4, =2, =1, 0, 1, 2, 4, 6, 8, 10, 12
2 and 10

To be included in 2,
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BALANCE MISSILE MIS 3 TOTAL ATTITUDE
TYPE, ' '
Symbol

Seo

Beeentric

Eccentric
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SPARROW JETTISONIN

February 19357

FACILITY

N.t.F. Low Speed Tunnel - Ottawa

PURPOST

To evaluate jettisoning of Sparrow Missiles from
C-105 aircraft under different flight conditions.

To establish sequence of jettisoning such that no
interference is present (missile to airframe or

missile to missile).

To prove release mechanism.

.07 Scale C-105 Model
+ 100 Models of Sparrow missiles
weighing o148 1b,

32
32 weighing .278 lb.
36 weighing .606 1b.

INSTRUMENTATION

Angle of attack and yaw indicator. Recording
photographic cameras.
















