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ScCRE-l 

CF-105 

SPARROW TRAJECTORY TESTS. 

OBJECT 

To Determine: 

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

(b) Errors due to manufacturing inaccuracies of missile 

models. (For example: 1° distortion of Sparrow tail- 
plane yields ACy = 0.21 ACJJ = 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. 

METHOD 

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

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

(a) Sting that can be rotated and locked in four positions 
( <9 = 0, 90, 180, and 270°) carrying a 4 component 
strain gauge on an eccentric spindle (giving C( = 1.0, 
P = -1,0, a = -1.0, P = +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 (Tor the eccentric missile) and 
applying the corrections to all other runs. 



SECRET 

1. 

C./.L. -IivD TLiin.KL PROGRAM 

ARMAiüBHT 

Instrumentation: 4 component missile balance 
2 component main btlance 

* = 0, C( range: -4, -2, 0, 2, 4, 6, 3, 10, 12 

(a) High Trajectory - Missile No. 1 

Mach No.: .95 and 1.20 

Stations: 1, 2, 3 and 4 
Angles: = 0, ± 1, + 2 (9) 

(plus 8 check points) 

(b) High Trajectory - Missile No. 2 

As in l(a) 

(c) Low Trajectory - Missile No. 3 

As in 1(a) 

(d) Low Trajectory - Missile No. 4 

As in l(&) 

(e) Missile No. 3 “ Rolled 45° 

Mach No.: .95 and 1.20 

Station: 3 
Angles: C(, iji = 0, + /F (5) 

2. r ANOpy 

(a) Hinge Moment in Yaw 

Instrumentation: 4 hinge moment balances 
2 canopy sta+.-'c pressure taps 
(6 component main balance) 

0(=2/lOJi|r range : -2, -2 , 0, 1, 2, 4, 6 

i. Forward closed, rear opening in stages 

M = .80, .95, 1.00, 1.05, 1.10, 1.20 
Positions: l/3 and 2/3 open 

ii. Rear open, forward opening in stages 

As in 2(a)/ 

80 runs 

80 runs. 

80 runs 

80 runs 

10 runs 

330 runs. 

24 runs. 

24 runs 
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iii. Rear closed, forward opening in stages 

M = .50, .95, 1.05, 1.20 
Positions: l/j and 2/3 Open 

16 

iv. Forward open, rear opening in stages 

M = .95 and 1.20 
Positions: 1/3 and 2/3 open 

8 

v. Both opening in stages 

As in 2(a) iv. 8 

(b) Effect on Directional Stability 

Instrumentation: 4 hinge moment balances 
2 canopy static pressure taps 
6 component main balance 

0( = 2 / 10, * range: -4, -2, -1, 0, 1, 2, 4, 6, 8, 10, 12 

M = .80, .95, 1.00, 1.05, 1.10, 1.20 

i. Both closed 12 

ii. Both open 12 

iii. Front open, rear closed 12 

iv. Rear open, front closed 12 

(c) Hinge Moment in Pitch 

Instrumentation: 4 hinge moment balances 
2 canopy static pressure taps 

C( = -4, -2, 0, 2, 4, 6, 8, 10, 12 

M = .95 and 1.20 
v - 0 

With positions l/j and 2/3 Open 

i* Forward closed, rear opening in stages 

ii. Rear open, forward opening in stages 

iii. Rear closed, forward opening in stages 

iv. Forward open, rear opening in stages 

Both opening in stages. 

runs 

runs 

runs 

runs 

runs 

runs 

runs 

v. 
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2. (c) With no intermediate positions: 

vi. Both closed 

vii. Both open 

viii. Front open, rear closed 

ix. Rear open, front closed 

All of section 2(c) to be run in conjunction with 1. 

12B runs. 

3. 

4. 

5. 

DIRECTIONAL STABILITY 

Instrumentation: 6 component main balance 

M = .80, .95, 1.00, 1.05, 1.10, 1.20 

V = "4, -2, -1, 0, 1, 2, 4, 6, S, 10, 12. 
C( — 2 and 10 

(a) Missiles in Stowed Position 

(b) Boundary Layer Bleed Exhausts Removed 

12 runs 

12 runs 

24 runs 

AILTTOi'i EFFECTIVENESS 

Instrumentation: 6 component main balance 
1 hinge moment balance 

M = .95 and 1.20 

(i - -4, -2, 0, 2, 4, 6, 8, 10, 12 

6A = -10, -5, 0, 5 

To be run in conjunction with 1 

RUDDER EFFECTTVFNFSS. WITH CANOPY 

Instrumentation: 3 component tail balance 
I hinge moment balance 

M = .95 and 1.20 
G( = ~4, *2, 0, 2, u, 6, S, 10, 12 
6r = 20, 10, 5, 0, -5 

(a) Both canopies closed 

(b) Both open 

(c) Front open, rear closed 

(d) Rear open, front closed. 

To be included in 1. 

0 runs. 

0 runs 
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6. FIN PITOT-STATIC FRESSURES 

Instrumentation’ 2 pressure pick-ups 

(a) In Yaw 

M - 
CX- 
li - 

•SO, .95, I.00, 1.05, 1.10, 1.20 
2 and 10 
"4, “2, -1, 0, 1, 2, 4, 6, 3, 10, 12 

i. Upper combination only: short static and dynamic head 

ii. Upper and Lower combinations: short static and dynamic head 

To be included in 3. 

(b) In Pitch 

i. Upper combination only: 

Short and long static heads 
short and long dynamic heads 

ii. Upper and lower combinations: 

short and long static heads 
short and long dynamic heads 

To be included in 1. 0 runs. 

M = 
Ii = a - 

.95 and 1.20 
0 
-4, -2, 0, 2, 4, 6, 3, 10, 12 

7. TUFTS 

Instrumentation: Camera 

c( = 

.80, .95, 1.00, 1.05, 1.10, 1.20 

”4, ”2, "1, 0, 1, 2, A, 6, 3, 10, 12 
2 and 10 

To be included in 2 



O 



Section c 

- t 

Huddor Kf^p-ctlve^s». with Canopy 

- sc ?ntrr®e.dia*e pc3Hi'-v-.8 

jaeln bs-lance rcapcncut.a 
ccBponent K^s«1l6 bu't r«*<- 
ec'*por>f!r.t tail S<.'*r.c* 
rodder Hi '-j«e aorent 

40 buna 

Cscrtion 6(b) Fin Fitct-f-tati-a- Prcusnrtt tv Pi lch 

2 uiuln licit, nee ce»i:-ORertts 
4 c'.rf ciwr ?. aiasiie b/-2t.nce 
4 prassvxea (1 or.l;- f«r ô(b)i) 
“ 16 RUBS 

RjAue Included in Sc-atioB 2(c) 

Section 7 Tufts 

4 hinge aoisent balance 
2 etnepy pressures 
6 (plus ca. ea k) 

12 Huns 

R; ■ a Inclurled in Su-'" 1' n 

Sect ion 6(a) Fin F1 ict-Stj ■'fc PreBetires in Yow 

• $ . errnenett rr'p hale-noe 
r-res sures 

R 
24 R'.'n.'î 



RUN 

C( 

BALANCE 

loO 0 

1.0 

7 ; 1.0 

1.0 

10 

111 

■1.0 

Sym. 

u 

MISSILE 

TÏPF... 

MIS. ATTITUDE TOTAL ATTITUDE 

a Sym. c( Symbol 

3 -1.0 0 

1.0 
B
R 

Eccentric 1.0 0 ^BU 2.0 0 ®U ^BO 

Eccentric 1.0 SR 
B S 

0 2.0 R BR 

Eccentric -1.0 0 ^BD -2.0 0 BD °BD 

-1.0 l CL Eccentric 

B 'U ! Eccentric 1.0 

-1.0 1
 0 Br 

! .:u 4  
Eccentric 1.0 0 

-1.0 BL 

0 SSD 

0 -2.0 EL SBL 

1.0 

Bn I 
. 1 • 

i By 

Concentric 0 

Concentric 0 

Concentric i 0 ' 

0 ! SWD 
 t 

BU SBD 

B D “BO 

1.0 0 B0 Sv® , 

1 

B 

-1.0 

D Concentric 

Concentric 

Vu I 1.0 ! 0 
R R i 
ü : 

0 ! SWR 

s. 

1.0 BR S
'.VR 

'WÜ -1.0 : 0 B
D 

S
VU 

-1.0 ?X SWL 

I 

7 > 8 

4 X H X 5 & X9 X 2 

io X 





SECRET 

CF-LQS 

SPARROW JI-TTXS-JNING TT'STS. 

February 1957 

FACILITY 

N.A.R. Low Speed Tunnel - Ottawa 

puRPosr 

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. 

MODT-'L 

.0? Scale C-105 Model 

+ 100 Models of Sparrow missiles 

32 weighing .148 lb0 
32 weighing .278 lb. 
36 weighing .606 lb. 

INSTRUMENTATION 

Angle of attack and yaw indicator. Recording 

photographic cameras. 










