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. ELASTIC L()NGITUDIN.AL DFRIVATIVFS 

ir Derivatives Modified Due To Flastics 

QONTFNT§ 

Section R~f~renc~ No 2 of She~t~ 
1. Stability Derivat i ves 

t: Aerodynamic Centre 1.1 1 

a c1a 1.2 2 

CLq l.J 1 

Cla lo4 1 

CM 1.5 2 
0 

a: 0 1.6 1 

t: CM(( 1.7 2 

CM 1.8 1 q 

c~ 1.9 l 

a 6 CL(c /c 1.10 2 
Mo CMo 

t: C • p • ( CJ·lo ) 1.11 2 
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CF-105 

2. Control Derivat~v es Ref erence 

li 

c}lo( cL) , 1 ' g' e. g. at . Jl A. M.c. 

Weight= 47 ,000 l b . 

1 1g 1 e . g . at . Jl A.~ . C. 

Weight = 47,000 lb. 

J . Appendix 

0:TR> l ' g ';e. g . at .Jl A. M.C. 
Weight = 47 , 000 lb . 

oTR J 1 1 g 1; c . g . at . Jl .e . d .C, 
Weight = 4~ pCOO l b , 

( a . c . - cp1 ) 

,, (CL) 

2.1 

2.2 

2. J 

2. 4 

2 • .5 

2. 6 

J . l 

P/Aero Da ta/82 

Dec. 1956 
~ - - ·- --

No. Of 
Sheet~ 

5 

6 

1 

1 

1 

1 

1 

1 

1 
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One general remark, it is assumed that the effects of elast­
icity, on all derivatives are felt immediately s ome small 
di3turbance is made. This is obviously not correct for high 
frequency oscillations, but corrections for this are beyond 
the scope of this report 0 

Apart f~om this Secti9n 1 is self explanatory with the 
following minor comments. 

(a) 6 Clc could have been expressed as a change 
Mo 

in ex: 0 

viz. = 

(b) Similarily a change in CM
0 

due to CM
0 

with th e 

revised q O could have been given 

viz. 

However the more fundamental treatment of figs. 1.10, i 1.11 
was considered more desirable, but it should be remembered 
that basically , all the effects are, is a change in q 

O 
I 

CM• 
0 

(c) 

Section 2 

The change in C11 shown in fig. 1. 5 .2 is fo r e.g. 
at .Jl A.M.C. 

0
However s ince most of this change 

is due to the vertical shift of e.g., from test 
model t o aircraft the curve could be used f or other 
c.g. 1 s with very little loss of accuracy. 

(a) It is most important that in estimating 

CM6 at constant« = C16 ( h - c. p.) 

CM6 at constant lift = C16 (a.c. - c.p.) 

that the RIGID values of CL be 
changes in c.p. due to elasiics are based o 
the rigid valuesof C16. 
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Section 2 (Continued) 

(b) In obtaining c.p. elastic from figs 2,2.1 -
2.2.6, it will be noted that~ c.p. due to 
elastics is shown positive forwards, and 
hence c.p.E = c. p.R from (2.2.1, 2.2.2) 

- 6 c.p. from 2.2.J - 2.2.6. 

Section} 

The values of q TR• and °TR for 1 1 g1 , were obtained by 
adding the increments due to elastics, from calculations 
using the derivatives, to the rigid values obtained directly 
from CM ,~ c1 ....,. 6 plots. 

In this manner errors due to linearizat.ion were minimized., 
However this does mean, that calculations using the deriva­
tives of the report will not agree exactly with the values 
of d.. TR and ◊TR quoted. 

It will also be noted, that the q TR curve is for the rigid 
aircraft. This is because the change is q due t o elastics 
at 1 1 g1 is so small as to be not significant, hence the 
rigid curveo 
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