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5 DISCUSSION - Cont'd. 
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5.2 Longitudinal Control 

5.2.1 Elevator Effectiveness 

The elevator control characteristics are compared with 

the estimates on sheets 3.1 and 3.2 in terir,s of lift effective­

ness & point of applicaticn of the lift respectively. These 

two elements are combined to give the moment effectiveness on 

Sheet 3.2.2 which is the primary criterion of longitudinal 

control. This shows that the experimental effectiveness is con-

siderably better than the estimate below M : 1.13. Above this 

it is inferior . 
,-v>Y. ,o 

However, the experimental curve can be smot>thly 

extrapolated to aeree with the estimates above about M • 1.5. 

Since estimated values above this speed are believed to be very 

this seems a very reasonable extrapolation. 

It is of very considerable interest to note th'.i.t the 

effectiveness is linear with elevator deflections up to 30° 

the transonic region. 

On the basis of these results the trim troubles near 

M : 1.0 should be greatly alleviated b:,, the very high effective­

ness in this region, while the slight deficiency between M : 1.13 

and M: 1.5 is not felt to be very serious, especially since its 

effect will be alleviated by the fact that the aerocentre does 

not move back as much as was anticipated between these Mach number , 
I 

and the hinge moment coefficients are lower than estimated as 

noted be low. 
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5. DISCUSSION - Cont'd . 

05.3.2 Elevator drag - Cor.t'd. 

drag with elevator deflection is considerably below the estimate 

based on wind tunnel tests and tends more to the v .lues obtained 

from rocket propelled mcdels. The effect on the in~uced drag 

can be seen from Fig. 4.4 to be very much less than that obu.ir.ed 

from any source previously. 

This should result in a substantial reductio~ in the eleva­
f 

tor drag over those used in the previous estimates which W're 

based on H.,1.C.A. wind tunnel data. 

,5.4 Effect of Revnolds Nurr:ber 

To asses Reynolds numuer effects, two runs were mude at 

M :.9 at R.~. : 1. 5 x 10 and J.4 x 1cfa . Detailed results are 

presented in Ref. 3 Section VI. They show th·1t the influence of 

Reynolds number is negligible. This is substantiated further 

by the fact that the present results are on the whole in excellent 

agreement with predictions based chiefly on free flight rocket 

propelled model data usually obtained at Reynolds nurr:lYrs of the 

order of 20 x lcP . 
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