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Mc Donald - :~
‘/

SIJ~.Q1ARY L. i ‘

Tests of a 1/15-scale model of the TALOS 6c1 missile were

pe’foruied in the TMB 7- by 10-Foot Tran.ionic Wind Tunnel for a

Mach number range of 0.7 to 1.17, at angles of at tack of -k ’

to 1O~ , and roll angles of 0’ and -~o5° .

The Invest igation included evaluation of the e f fec t s  of

ram-air bleed at the base of the second stage and the longi-

tudinal stability and control effectiveness of the missile.

The data are presented without analysis. ~

SYMBOLS

The aerodynamic force and moment coefficients are based

on the maximum area and diameter of th~ missile bc dy ..r.~i ~re
referred to the axes system given in Figure 1.

d reference length ( l.R68 inches)
M free-stream Mach number
q free-stream dynamic pressure , pounds per ~qirare foot

R Reynolds number per foot 
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• Sb area at the base of the model (O .Q~~~ square foot)

• S~ area at the model maximum diameter (O .Cl~ O square foo t )

• 
• CA axial-force coef f ic ien t

CN normal-force coef ~ icient

c~ pitching-moment coefficient

• 
• c~ rolling-moment coefficient

c~ yawing-moment coefficient

C~ side-force coefficient

1. average inc idence of wings b and d , in degrees (positive
when the leading edges are deflected toward wing a)

• (See Figure 2)

i’ average incidence of wings a and c , in degrees (positive
when the leading edges are deflected toward control panel d)
( See Figure 2)

b differential deflection of wings b and d from the nominal
• 

incidence values , in degrees (a positive value Lndicates
deflections that tend to produce a positive rolling foment)

b ’ differential deflection of wings a and c front the nominal
inc i dence values , in degrees (a positive value indicates
deflections that tend to produce a positive rolling moment)

a angle of attack , in degrees (See Figure 1)

• angle of roll , in degrees (See Figure 1)

Configuration Notation

B22 
vented missile body with the following:
homing and fuse antenna 4 each
pressure probe on cow l • 1

• beacon and beam rider antenna I. each ~ E~~~T -T —
~~———

• flash signals on base 2

R~ booster body including : • 
~~- - Sbct;On 

~launchin., lugs 
• 

o
vented head cap

—

~ L
L — -—-— 

—
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H13 
longI tud inal housing plus large 4 each

tur bine exnaust louvers

W miss i le  ~ ings

T10 missile tail (full-scale span, 23 indies)4

F18 booster fins 4

C internal vent cover 1

INTRODUCTION

The TALOS is a surface-to-air, supersonic guided missile

and utilizes a ram-jet second stage, which is propelled to operating

velocity oy a so1id-~ropellant booster rocket.

An investigation was conducted at the request of the
Bureau of Weapons (Reference 1) to determine the effect, upon

stability and control , of a ram-inlet bleed at the base or the

second stage of a 1/15-scale mode’. TALOS 6c1 missile. The

longitudinal stability characteristica and effects of various

components of the mi~si1e ~iere also investigated.

The Mach number range of the tests was f~om 0.7 to 1.17,

the angle-of-attack range was from ~~~ to 100, and the roll

angles were 00 and ..45’.

The tests were performed at the David Taylor Model Basin

in September 1960, under the technical direction of the Johns
Hopkins Applied Physics Laboratory and the Bendix Corporation.

APPARATUS AND METHODS
TUNNEL

This test was conducted in the 7- by 10-Font Transonic

Wind Tunnel at the David Taylor Model Basin, which ii described

in Reference 2. Sketches of the major tunnel components and

test section are presented in Figures 3 and *, respectively.

- ~~~~_~~~~~~~~~ — - —-  - — - - -~~~
_ ~~~~~ -• - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~-------—
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The distribution of the cancer-line free-stream Mach

ntm~ber in the testing region is shown in Figure 5. The deviations

front the free-stream Mach number in the testing region are

generally less than ±0.005 for Mach numbers beiow 1.0. The

deviations increase with speed, but arc never greatc-r than tO.01.

MODEL - -

A 1/15-scale model of the TALOS 6c1 was supplied for these

tests. The missile body has a nearly constant circular cross

section. It has four controllable wings and fixed tail surfaces

on the second stage and four fixed booster fins on the first
- 

- 

stage. Various protuberances, representing lau tching lugs,

antennas, beacon lights, pressure probes, and external housings

were attached to the mode l during the tests. Several of these -

configurations are shown in Figures 6 and 7. ~or the basic model

configurations, the ram-inlet air was exhausted, by internal

ducting cf the second stage, through a series of bleed ports -

located around the circumferenc’ of the body (see Figure 8).

An internal vent cover could be inserted to prevent the bleeding

of ram air. - 
-

The sma.]. scale of the model dictated aeveral internal -

modifications in adapting the model to an internal, six-component

strain-gage balance. It was necessary for tne balance to extend

- through the booster stage irno the second stage. A flat-plate

cross strut provided support for a balance locking screw. The

upstream end of the screw and the exposed end of the balance were

covered with conical fairinga (see Figure 8). The depth to which

the balance could be inserted into the model was restricted so -

that th. effective cross-sectional area remained constant in

the vicinity of the bleed passages. In this position, a small

portion of the balaace protruded from the rear of the model;

however, all areas equipped with gages were inside the model.

_IJ_ lii
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TESTS AND :lEASuRD~ NTS
As explained above , the model was attached to a six-

component strain-gage balance. It was supported by a remotely

controlled cantilevered , sting support system. The angle of

attack was measured by movement of the sting ; it was adjusted

for d .tlection due to aerodynamic loads . To obtain roll , trt e
model was rotated m°nually on the strain-gage balance so that the -

• forces and moments were a lways obtatneci in the axes system

defined in Figure 1. Base pressure of the model was recorded by

pressure transducers through static pressure orifices located
ftside tn• model base. A model fouling system was established

by insulating the entire model front the support and balance

syste~n and providing a low-voltage circuit directly to the model.

Schlieren photographs were taken at small angles of attack and
several Mach numbers for representative configurations.

Various configurations of the model were investigated as

shown in Table 1. Removable components consisted of internal

vent cover, winga, tails , and booster fins.

The angle-of-attack range for the tests was from -4° to

10°. The angle of roll was either 00 (flight attitude) or
~~ 850 ( launch ~*tticude). The Mach numbers investigated were

0.70, 0.90, 1.06, and 1.17. The tests were conducted at a

stagnation pressure of approximately one-half atmoaphete and
• 

• at a Reynolds number per foot of 1.6 x 106 to 2.2 x io6.

• CORRECTIONS AND ACCURACY

• 
- No corrections have been made for the effects of tunnel

blockage , sinc e it is generally accepted that this effect is

negligible for small blockage ratios. The angle of attack has
been ‘ orrected for deflection due to aerodynamic load and is

• believed to be accurate within ±0.1’. However, no attempt has
• been made to correct for sting interference effects beyond 

-_ _•- - - • - - • -~~~~~~~~—- -
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adjusting the axial brce measurement to the condition of free-

stream static pressure at. the base of the model. No corrections

have been made for internal losses due to bleed air flow through

the missile.

The nominal Mach numbers given in the figures are accurate
to within ±0.003. The repeatabiiity and accuracy of the aero-
dynamic coefficients at three Mach numbers, taking into account
calibration, of the strain-.~age balance, are believed to be

as follows:
Mach numberComponent

0.7 0.9 1.17

CA ±0.08 ±0.07 ±0.05

CN ±0.25 ±0.20 t0.l~

Cm ±0.18 ±0.12 ±0.09 
:

C~ ±0.18 ±0.12 ±0.08

C~ ±0.03 ±0.07 ±0.05

C1 ±0.05 ±O.O’4 ±0.03

PRESENTATION OF RESULTS
Tn. coefficients presented herein are referred to the missile

axes system with the origin located at full-scale body station

241 (see Figures 1 and 2). The maximum body diameter and

cross-sectional area were used as reference dimensions.

The variation of aerodynamic coefficients with angle of

attack is presented for both roll angles in Figures 9 through

16. The pitching-moment coefficient is plotted versus the normal-

force coefficient in Figures 17 through 24. In addition, the

:~ ~2 OS Oi’
—
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lateral coefficients for acme tests are given in Figures 9 to
• 11, to show the effect of control-surface deflections. An

index of the configurations , the test conditions, figure numt,era,
and page numbers is given in Table 1. -

Schlieren photographs of various configurations for several
- Mach numbers and angles of attack are presented in Figures 25

to 30.

It has been observed that: -

1. The effect of Mach number on the slope of the curves

of normal-force coefficient and pitching-moment coefficient
ver sus ang&e of attack is small .

2. The effect of bleed air on the longitudinal charac-

teristics of the missile appears to be slight.

3. For several configurations an unexplainable change

in the pitching-moment and normal-force coefficients occurred

- 
between ar. angle of attack of -3° and -1° at a Mach number of-
0.90. _

The resul ts are presented without further analysis.

Aerodynamics Laboratory
Dav id Taylor Model Bas in
Washing ton , D. C.
March 1961
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