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DISCUSSIOT OF THRORY

The redustion in rance caused by relonse oicillation czn be predicted theoretically
ar outlined velow.

nented b

The asclllatory metion o7 a hom following 1ts release from any carrier een be
opproxiontely repre by the following relation, when proper velues of a,r g
4 W are used.®
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This motlon damps wo 19 rer cent of (4o Initind value in time Ty/10- It Wi, bve
sswmed thut praciicnlly no sddlitional retordetion i5 cnused after the motion has
med Lo 1710 amplitude.  From the obove erpression Ty /10 1c caleulnted to be

f eycles given by
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During the

A retsrdetion incrcment&arises dus to the increased drag during each of these ¥
helf cycles. For the ki helf cycle we can approximatet the renge reduction caused
by the retardation increment {n the following manner.

1.3 Rangek & (decrement of horizonta; velocity ceaused by the retardation increment
ascociated with the ki helf cyele) multiplied by {the time during

o

which this decrement in horizor*al veloceity exists

To evsluate the range reduciion caused hy the complete 9scillation we can sum,
cver the ¥ half cyclez, the reduction i+ ronge caused by each individual half
Cyale.

*ws approximations are 3o assumed thet and  are cone
T r

N« <

t
stoant Tor 9 L e Zoa, wht is r 4 r 2ct for small amplitudes but bew
comes Tenerally lesd dalil far laree erplitudes.  Secondly, the egquation for
seglects transverse C.G. metion dur o Lift forees which exist for a # 0. This
Seond approximation should cause ne significant inaccuracy.

1 3 » Since then the relation of
2w (horizontnl relewse velociiy) ¥ ime ot Fail} 15 a true equalizy.
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Tor any particular btomb at & given Mach number the varistion of Cp with ¢ may be

t
represented quit: accurntely by a9 power series in c. For relatively small ampli-
tudes, fay .35 rediens or less, a parabolic variation i sufficiently accurste.

: e Omyont o2 marticular Mach ramber can be repreiented e5
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Using this expression nnd settinz

c = co sin wh o= ooe 3in Wt
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For casss whers the deping is slow so that g vorles aspreciably and con 'CJ? de-
paris cisnificantly from unibty during the Uime Ty /'ijg use of the preeeding dguation

: for R 1y recommenizi.

: In many instances (0 vill be aulflislently accurale %o use the

: lezse and cos @ = 1 during the time T) 1o,

i S [ .

Making these additional approzimations we can write that the
3 resented by the following relation.
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: R = + Q
, 220
[
. SBn
3 (2’{'1)5-5—‘
+ a e -W
0
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»; From this equation 1t is ap’psxon* that the effect on raage of any release oscllla~
# tion may be approximated, such thst an & priori range correction may be spplied
fcz' releans from any carrier, if the release oscillation from this carrier is pre-
v 12ctable ¥
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o reiszase oscillation amplitade and a parsmeter ﬂéll should exist for esch
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‘ enrrier. Thus relsase cooeillation armpiituldes may be ressonably well predicted.
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