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SECOND INTZRIM REPCRT CR PROJZCT RICHY
(The Destruction of Aircraft by Atonic Airbirsts)

srrmARY

T!:ic 71e7ro scverc, the new knowledge and general progress gained from July 15.
to Sentemter 15, 1953, on the nroblem of determining the destruction

sf aircraft by atomic airbursts.

GE/ERAL FROGRS$S

A number of new develcsments seem to warrant a second interim report at this
to bring interested psrties up to date. As regards general progress,

the r-ont important contribution has been due to an extended trip made by S. S.
Rose, Jr,. to a nunher of irtorested agencies. His findings are partially
reported in Reference 2, and will be contained in ether Tech Ye ms to be
putlishei shortly, Basically. his most impertant conclusion is that the prob-
17 han rot been solved; the preponderance of work still emphasizes escape of
a delivery aircraft,

kdjitionc4.end significant help has been contributed by John Wemser, 121l,
ani M. V.. liarton, X.17:77,er consultant. This work will be discussed in rele-

t na7agraphs. It ".$Ste the Tech Mono (1925-3-(29)) Project Ric y:
Trend. Studies.

Ar ,:nrir.ted PrAss releases have described a TUG-75, a six turbo-prop, tractor,
swept-vin.g. long-range sirplane "now in production" by the Russians. Infer-
7rption wraileble indicptes the TUG-75 is almost exactly the size of cur B-36,

of a more mx,dere, sierne: design, Eighteen are reported in Pereoe.

The Ai: Force currently ':es no turbo-prop airplanes flying and almost none
la the design steze so that performance estimates of good accurscy are not

So-e acni-nduc..ated 	 s. 	 follow:

rho-prepelIcr airplanes srT: sc't ag fast ms ,ets, end probebly the TUG-7',;
t top speed between 4•r! and 450 knots. Structural limitations prolvta7

prst the top speed from occurring at see level. OM could guess the sea



level neximum speed at 340-3eP knots; with 410-450 knots at 20,000 ft.
4ecreseine to IJX'-JJ+C) at 45,000 ft.

Tee ranee of the 1JG-75 is very pechebly lese than that of the B-36 (6700
nee tical eiles) dee to fundaeental inefficiencies in the terbine encines.

1 ,7h an eirplane would her 	 kill hardness Treater when the B-29e but
lcro than e.r, F-8A; sry 	 rsi.

The decision to eeploy a turbo-prop drive is interesting (if true). It
.rr'i1r!s a solution to propeller difficulties encountered with the Sonvair-
A7;son flying test bed; and it also implies a failure to improve the v .Jrz, r

ecneemptien of the Gereen jet engines. That is, we can get 7,ccd
-.pith OUT ."et powered B-52. Apparently, the Russians could net

Senstr'et -ton of a lerga ereete!r of TUG-75's wculd trove very Jiff cult for
Resie 'f maeazine esthetes of their aluminum production {300, LCi metric
tons in 195%) and jet engines (63,0 ,V1 in 1951) are accurate (2.0 spares
re:7 en:,;tell?ticn is reasonable),

Ha 	 lot of people working cn the problem naturally results in con-
feced ;,erlinolegy, and eccordiagly s sone definiticns are advaneed helcvz

Pecblem: The problee of computing that both crew and aircraft,
will te safe after delivery cf an atomic bcmb.

The problem of determining by analysis the proper
enientetion and slant range cf an atom dc alrburst to assure destrecticn
of eri7. -.; C7 strectere of a manned aircraft. "Destruction" is believed to

mere of 	 then 'lethality", nmortality", 'Totality" or "Feiner-
!-)11ty",

Fre„"ee
A,_ :r

iY
tt

' fir acceedingly her," been re-definei as 'The Destrection cf
Atceec Airberste,"

WW INF). 47 -10L2lisaun:;s77;:z 

It hee beee eogeerted thet analyticna considerations of overpressure kill
the shc,,ck reflection Increment. Fortenetely,' the Whole field ef

eeelyeeeel cverpreelere stediec eay bebyepassed through theevailebIllty
f- eeeellent empirieel deta frc  Various Neveda ghats. The best Of this
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ihfornetion is contained in Paper 1. In •aing this data, the effect of
pr-,cursors should be considered.

One overpressure "circle" has been corrected (i.e., distorted) for the
effect of non-uniform atmosphere and time of shock wave travel. Further
werk along this line is being indefinitely postponed while more importatt
guet effects are being examined.

IINFCRY.ATICN ON Cr	 KILL

The. latest infermation is that instantaneous incapacitation of the crew by
gamma radiation results from a dose of 5000R. RInimum dosage rates do not
in a prnctical sense pertain to this problem.

NEW INFCRMATICN ON TEERVAL KILT /

The render is referred to "Project Richy: Trend Study', Tech Memo 1925-3-
(29) fcr new data on thermal kills. Briefly, 50 calories/Centimeter 2 will
eredees a probable kill; 150 a certain kill.

EfV INFCRMATICN OF 1U3T KILL

The :7.ur.1.. kill facet has been discussed extensively by E. S. Rose in Refer-
ence 2, Some additional items are offered herewith. All comments apply
to the plane of symmetry which is currently receiving the preponderance of
our attention.

The steady state lift increment due to a
aircreft ay be easily calculated if the
In the work of Bond and Pope, the curves
an earlier paper by Pope (Reference 5).
aeele :}:ante produced by a shock wave is
7,,."cpA

change in angle of attack of en
lift and drag-curves are known.
for the B-29 were appreximated fr.=
However, the nature of the :leaden
such that five traneient effeet ,-,

4., The vertical translation of the airplane acts in a direction
to relieve the gust velocity. This effect is called gul
All.alAI12n, and it tends to reduce the steady state lift in-
crement by a factor of 0.7 to 1.0.

The application of a sudden load prodnces a momentum in the
structure which makes the structure overehoet its slew load

- 
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tee spread of nnkneen factors is currently
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aaplieation stress value. This effect iv called dynamic 
overstress, end in a simple linenr case it increases the steady
stete ntreer by a factor of 2.0.

In a carefelly co•puted study, the combined gest allevietien
and dynamic cveretresc combined tom, give s factor of 1.3 on a.
Grunman 32P airplane. This was in the Rookian stress-strain
range. However, we are interested in the non-linear case
wherein the strectere is carried through the non-linear yield
range to rupture, and a dynamic overstress value of 2.0 is
not admissible. M. V. Barton verbally reported a study of
the action -reduced by applying a 2500-pound load to the yiel-
ing system shown in Figure 1. When the load, which would pro-
duce a 4-inch deflection under steady conditions, was applied
for 0.2T, the overstress factor was 0.75; when applied for /.0T
the factor was 2.25. It would appear that the non-linear dy-
namic overstrens for a B-29 wing is probably between 0.5 and
3.0

3, The shorn edged vent with which we are concerned dies out
quite rapidly, and hence we are affected by a"4seemligateisen.
fanizetion effect. M. V. Barton, assuming that the lift grew
inetertanecuely, (see next section) computed the diminetion
effect for a stricture whose period e 0.4 seconds (B-29 wing)
and leading c:rves the sane as a 1 nnd a 10 KT burst. The
dymanie over trees factors were respectively 1.35 and 1.60
ineteed of 2,0. (Factors are 0.85 and 0.80) a larger burst
would yield a still lower factor, say 0.70.

The eeeeey state eaximem lift of some wings is increased when
the angle of entack is chanzed reeidly; in some cases It is
eereesed. The factor krown ns dynamic lift overshoot is

nrebably bet: en 0e8 and 1,5.

It is well knewe that lift does not arise instantaneously ehen
new conditions occur. In our case, this essentielly eeans thet
the diminishing step Punctioe has a maximum value of less than
the true peak. Previously, estimates had been that the lift
build up would take a ten chord tie:Tel or 0.25 seconds at 400
fps. Shorter travels are new being considered -- say 0.1 second.
On a 10 XT burst, the gust velocity c%.1 second after arrival. hat
decreased. by a factor of 0.87.,



OQat alleviation 	 0.7-to 1.0
Dynamic non-linear overstress 0.5 to 3.0
Step function diminution 	 0.7 to 0.85
Dynamic lift overshoot 	 C.8 to 1.5
Lift huild-,up 	 C.87 to 1.0

The total produst of the factors (0.171 to 3.92) makes little sense except
illustrate our zone of ignorance; and that said zone in large.

FUTURE PLANS

Tho following step:, are plarAned to roluce the spread of cur Ignorance!

Gust ellev 4 ation: Farther study by Sandia Corporation
and n reoesroh P;roup.

Dyna711c Non-Linear Overstress: Obtain a stress strain curve
from Boeing and have a consultant complete the analysis.

3. Step function diminution : Get help from a consultant.

4. Dynamic Lift Overshoot:
so7ne Sandia research in

Consult with NACA. This may take
a blast tubs or wind tunnel.

Lift build-up: Continue study of NACA work and possibly ask
for new studies by NACA.

It should be noted that all work so far reported has been for bursts in
the aircraft plane of symmetry. Tunnel tests expected soon (Oct. 26-30)
at North American Aviation may shed some light on bursts out of the
ny7retry
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