


• 

• 

• 

NRC 
AERO r••T• 
LI BRA~-.:-

89.- 05- 1 2 

BIBLI0TH, 
AERO/ EQUE 

CNRC - G.M. 
ICISiiT 





• 

• 

CF-105 

SPARRO\'/ TRAJECTORY TESTS. 

~ 

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 6CM = 0,21 6CN "' 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 
eccentrically drilled missiles, 

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

(a) Sting that can be r0tated and locked in four positions 
( e = o, 90, 180, and 2700) carrying a 4 component 
strain gauge on an eccentric spindle (giving q = l, O. 
~ = -1.0, q c: -1.0 1 ~ = +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 runso 
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1. 

SECRET 

fu,!:J,. \,IhD TU,i1,EL PROGRAM 

ARMA !ftEN'l' 

Instrumentation: 4 component missile bale.nee 
2 component mr:.in b~lance 

-4, -2, o, 2, L., 6, ~ , 10, 12 

(a) High Trajectory - Missile No. 1 

Macr No.: 
Stations: 
Ang)es: 

(b) High Trajectory 

As in l(a) 

Jc) Low Trajectory 

As in l(a) 

(d) Low Tre.jectory 

As in l(a) 

(e) Missile No. 3 -
Much No.: 
Statfon: 
Angles: 

.95 and 1.20 
1, 2, '3 and 4 
cl. I ♦ = 0, :t 1, .:: 2 (9) 

(plus 8 creek points) 

- Missile No. 2 

- Missile No. 3 

- Missile ho. 4 

Rolled 45° 

.95 and J.20 
3 
q, , = o, ! /2 ( 5) 

2. £1)fil_ry_ 

(a) Hi~ge ~oment in Yaw 

Inst.rumentstion: 4 hinge moment baJ.arces 
2 canopy stat' c pressure taps 
(6 component main be.lance) 

a_= 2 i 10) ,i, range: -2, -1/'o , 1, 2, L., 6 

i. Forwt rd clcsed, rer:.r opening in at.ages 

ii. 

M = . BO, . 95, J.00, l. 05, 1.10, J.20 
Positicna: 1/3 and 2/3 open • 

Rear open, forward or ening in stages 

As in 2 (a)j 

80 runs 

80 runs. 

80 runs 

80 runs 

10 runs 

330 runs. 

24 runs . 

~4 runs 
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HL Rear closed, forward openjng in stages 

M = .80 , .95, 1. 05, 1.20 
Positfons: J/3 and 2/3 Oren 

jv. Forward open, rear opening in stages 

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

v. Both openin~ in stages 

As in 2(a) iv. 

(b) Effect on Directional Stabilit~ 

Instrumentation: 4 hinge moment balances 
2 canopy static pressure taps 
6 component majn bt.l&nce 

c( = 2 ff 10 _, ♦ range: -4, -2, -1, O, 1, 2, 4, 6 , 8 , 10, 12 

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

i. Both closed 

ii. Both open 

iii. Front operi, rear closed 

h. Rear open, f rcnt cJ ose>d 

(c) Hinge Moment in Pitch 

Instrumentation: 4 n1nge moment b&lan ces 

c( = 
M = . ;;: 

2 canopy static pr es sure ta ps 

-4, -2, o, 2, 4, 6 , 8 , 10, 12 

. 9 5 ard 1.20 
0 

With positions 1/) and 2/3 Open 

i. Forward closed, rear opening in st&ges 

ii. Rear open, forw&rd opening in sti,ges 

iii. Rear closed, forward opening in stages 

iv. Forward open, rear opening in stages 

v. Both opening in stages. 

16 runs 

8 runs 

8 runs 

12 runs 

12 runs 

]2 r nns 

12 runs 
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2. (c) With no intermediate positions: 
C, 

vi. Both closed 

vii. Both open 

viii. Front open, rear closed 

ix. Rear open, front c)osed 

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

J. DIBECTI ON AL STJ\ BILITY 

Instrumentation: 6 component rr-ain balance 

M = 

' = c( = 
. 80 , .95, l.00, 1.05, 1.10, 1. 20 
-4, -2 , -1, 0, l, 2 , 4, 6 , 8 , 10 , 12. 
2 and 10 

(a) Missiles in Stowed Position 

(b) Bound&ry Layer Bleed Exhausts Removed 

AIIJ.'J'ON EFFECTIVENESS 

Instrumentation: 6 component main ba1ance 
1 hinge moment balance 

.q5 and 1.20 
-4, -2, o, 2, 4, 6, C\ , 10, 12 
-1 0 , -5, o, 5 

To be run in conjunction wit}, 1 

5. RUDffVJi EFF'li'. CTWFNFS~ RITH r,pNOFY 

Ins trumenta ti on: 3 comrcnent tan baJ ence 
1 hinge mcment 

M = .95 
a: = -4, 
b = r 20, 

(a) Both canopies closed 

(b) Both open 

and 
-2, 
lO, 

(c) Front open, rear closed 

( d) Roar ope n , front c} osed. 

To be included in l. 

1.20 
o, 2 , 
5, o, 

baJance 

4' 6, s, 10, 
-5 

12 

123 runs. 

12 runs 

12 runs 

24 runs 

0 runs. 

0 runs. 
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6. FIN FITOT-STATIC ffiES~IBE3 

Instrumentatj on· 

(a) In Yaw 

M = 
a: = 
' = 

2 pressure pick -ups 

.so, . 95, 1. 00 , 1. 05, 1.10, 1.20 
2 and 10 
-4, -2, -1, o, 1, 2, 4 , 6 , s, 10 , 12 

i. Upper combin~tion only: short static and dynamic head 

ii. TJrner 1md L01ver c0m}ij,-,ations: sbort static and dynRiric heed 

To 

(b) In 

M = 
• = 
c( = 

i. 

ii. 

be included in 3, 

Pitch 

.95 and 1.20 
0 
-4, -2' o, 2 , 4, 6 , 

UrpPr comhjnat ion onJy: 

Sr.or t and Jong static heads 
short and long dyn11mic heads 

Urrer and lower comM nt.tions: 

short and J ong static heads 
short and Jong dynamic heads 

8 , JO' 12 

To be i nc l uded in 1. 

7. !.YIT2 

Instx-umentation: 

To be included in 2. 

Camera 

.80, . 95, 1. 00, J.05, 1.10, 1.20 
-4, -2, -1, o, 1, .: , 4, 6, s , 10, 12 
2 and 10 

0 r uns. 
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• MIS • .ATTITUDE BAIANCE MISSILE TOTAL ATTITUDE 
RUN 

TYPE . 
C( Sym. Q Sym. <X ' Symbol 

1 1. 0 0 Bu 
7 

Eccentric 1. 0 0 sau 2. 0 0 Bu SBU 

BR s.BR BR s 
2 0 1.0 Fccentric 0 1.0 0 2 .0 BR 

J :-1.0 0 BD Eccentric -1.0 0 SBD - 2.0 0 BD SED 
+ I 

4 ! 0 ' - 1.} B1 FccRntric 0 -1.O 
5BL 0 - 2o0 BL 5BL 

t 

5 1. 0 0 Bu Fccentric l oO 0 SBD 0 0 BU 5
BD 

6 -1.0 0 BD Eccentric 1.0 0 5Bu 0 0 BD 5BU 

7 1 . 0 0 Bu Concentric 0 0 &,.'D 1.0 0 Bu s .. m, • 8 1. 0 0 Bu Concentric 0 0 s,wu 1 . 0 0 BU s,.._u: 
i 

a l 0 I 1.0 BR Concentric o· 0 S·,,m 0 l. O 'BR S;,R ,, 

I 
·1 

10 -1.0 I 0 BD Concentric 0 0 
s BD S,~u 11U 1 .0 0 

t t 

L 11 I 0 l=-1.0 BL Concentric 0 0 3i.'1. 0 --:1 . 0 BL 5wL 

7 Y 8 
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INSTRU.MFNTA 'I'ION 

SECRET 

S PARRO\..' JJ-TTISONING T} STS 1 

February 1957 

N.J..,F. Low Speed Tunnel - Ottawa 

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 

J2 weighing 
J2 weighing 
J6 weighing 

.148 lbo 

.278 lb. 

. 606 lb. 

Angle of attack and yaw indicator. Recording 
photographic cameras. 










