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t = 90 second case is shown in Appendix A. Table A-1 presents
the numerical data used to evaluate the stability derivatives
for each flight condition. Using these data and the equations

for W. and ¥ the results shown in Table II were obtained.

Table I Table II
X-15 Flight Conditions

o¢ = angle of attack

Variation of Aircraft Parameters
with Flight Conditions

@Wa = undamped natural freq.

P==0OV ¥ = damping ratio
n | v | |

t |1OL0ftliach #| q (pss) (o(:t) R Wm ¥

0 226 5.6 2z.1 0 0} 0.396 | 0.00391
20 | 211 5.3 6 0 20| 0.563 | ©.00542
LO 147 5.5 92.1] 0.4 LOL 1.22¢ .C1C1
60 102 5.9 676 2.6 60] 3.330 | 0.028Y
Th 80 5.4 | 1042 5.0 741 5.140 .OL75
0 77 .8 £60 i | 0| 4.130 | 0.0551

In order to outline the method used in the root locus
analysis, the values for t = 90 sec will be shown in this
illustration. The remaining flight conditions for wk’'ch the
root locus plots are shown, were evaluated in a similar manner.
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GA/EE/61-1
Calculations for setting pot A-85 are shown below. Refer
to Figure 9 for wave-form and to Figure D-1 for computer

schematic. Take maximum A W = 5 radians/second

let &4 = 35 radians/sec T = 0.179
W = 30 radians/sec T = 0.209
AT = 0.030

4L§ = 0.015 sec

Assuming the desired correction of the multivibrator half-
period to be one tiird 5%?, then compute the ¢ tenuation
necessary so that the voltage out ¢’ pot A-&5 when added to
the output of IG A-11l will change the half perioc Ly U.00F

second.
The integration rate of IG A-11 = 279 volts/second

Volts needed from A-85 = (279) (0.005) = 1.39 volts
Volts into A-85 from IG A-3 = (750) (0.015) = 11.25 volts

Attenuation necessary = l. volts = g 124
II.gE volts -

Therefore the approximate setting for pot A-85 = 0.124
For the t = 90 sec case after optimization as described

above, the setting for pot A-85 was 0.1265.
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Vita

Thomas John Deegan was born || [ T RS

B e craduated from I High School in
June 1943, at which time he enlisted in the Army as an

Aviation Cadet. He received his commission as a navigator

in 1944 and was assigned as a B-17 navigator-bombardier in
Europe until 1945. In 1946 he entered the Air Force pilot
training program, which he completed in 1948. He subsequently
served two years as a fighter pilot before leaving the service
in 1950. He was recalled to active duty in 1951, after
completing two years of college work at Texas Western College,
El Paso. Texas. In 1952 he was assigned to the Institute of
Technology undergraduate program, from which he graduated

in 1954 with a Bachelor of Science equivalent in Electrical
Engineering. His last assignment prior to entering the
Institute of Technology in 1959 was in ARDC, where he served
with WADC as Chief of the Flight Test Radar Branch, in the

Plight Test Engineering Division.
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