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REMARKS OF TIME-OF-FALL FUZING
J. K. Hale - 5125

ABSTRACT

One of the compenents of a cleck fuzing syatem for a free-fall weapen must
calculat~ the time for the weapon to {all ‘o some point in space. In this memorazn-
dum thig point is referred to ag the prescribed burst point. Ift rcpresenzs tme
passing during a delivery maneuver, and “:he time of {2ii T of the jcapan--tq the
prescribed burst point varies coatinuously with t, then the dérivéli}'& —:—:?ris’c&lled-
the setting rate and is the rate at which the {:cmp:z:er mus! c.’iauge the clock set-

ting if the clock is to be correcily set at all times during the delivery maaeuver,
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The purpose of this memeranduwum ig 0 give a prescribed burst point which leads

to small setiing rates during an entire maneuver. o
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z the PBP are given. It is clear that for the first case, 21l these poin's lie on the x-axis,
and for the second, all points lie on the z-axis. In the present discussion, cepowjirs o5 th
: value of ¥, the preseribed burst points may be on any line pagsing through the origin. In fact,
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Laet ty denate the time for the airr-ra.’: 1¢ arrive at g point directly cver the target. if it
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the path of the airplane in the ¢ircuiar path shown i Fig., 2, wherse
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For certain values of &, the function gg is continuous and has g maximnum which is a

funetion of k. An ideal situaticn would bz to choose that value of k which would give the least

maximum,  Bedause ol the complexity of the function b'i? , this would involve drawing many

\.....m"

families of curves wnd approximating the hast valee of k,  Since this is a laborious tesk, only

a veey apecial case (k> 1) in conaidered in the {cllowing section,
SETING BATE PFOR LOH BOMBING

This sertion congder

w

the actting rates for the Iob bombing maneuver, that is, a mazses-
ver in which the airplane flies the path shown in Fig, 2 withy = 0. Also, the PBP is chosen
ko

23 anv point on the nath projectile at which x cos g = -2,

For any particular mareuver, there are twe pohnts on the path of the atreraft (1e., two
valiues af ¢} such that, 17 the weanon were reieaseod ot either of thege pointg, the path of the
weapon would pass shrough the deaired nucst pownt. Any point having this property shall be

& release point. In the following paragraph, the formula for the getting rate al g reicase

point i3 derived,

At a release point, the numbers X 2 Z . %, and T must satigly the equations X = 0 and
b s
Z= 0 I Tiz eliminated and these equations are soived for x - x(’,é 1, it fellows that
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Equation 7V gives the horizontal distance [rom ihe target at which the jcb maneuver
should begin in order to have a release angle % for a given vertical distance from the targret.
Only the pogitive square root s chosen here because the negative sguare root leady o values

of 2 for which the weapan would pass through the DRF at a point where the weapon {8 movin

e s . a7 i . ,
vpward.,  Finaily, ot Jnp {tre «ntting rate at a reieasc point) {5 given by Equation § with s:n’

Figure 3 ia a plot of ; » 9 Jor different values of z, and V = 1000 ftfsex.
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Flgure 3oehiows that the seilng rate LU selease pmnl g always finite, bot for cortais
salurs of the purametors he sotling rate aver ‘he entire mancuver roaay not be £o well behavrd.
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For X o1, Ve 1028 fucc, g« 32 38ec”, n 4, ang %, ~ 0, Fig. 7 gives the values of the
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paramoters x , 2, and ¢ Tue which d’r[ﬁa is infinile, ¥®or any eet of values of X e T, and 4
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de not e on theae curves, 4T/dt is continuoug during the entire maneuver. Figures 8

and 8 indicate the setting rate and fime of fught or fve typical mensuvers. For each of these
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