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SZCOND INTYRIM REPCRT CK PROJECT RICHY
{The Dectriction of Afrcraft by Atomic Alrbirsts)

Thiz meTo covers tre new knowledge and general progsress gained from July 15,
1502, 4o Bepilenmber 15, 1953, on the nrotlen of determining the destruciion
2f aircraft by atemic alrburets.

X number of new Zdevelcprents seem o werrent ez second interim report at this
tima 4o bring interested perties up to date. As regerds genersl progress,

‘he most imrorient contriduiion hes teen <due tc an extended trip made by E. S.
Rezce, Jr., te & nurker of interested acencies. His findings are partislly
reperted in Reference 2, and will be contained in other Tech Memos to be
siclisked shorily. Basicelly, his most ixportant conclusicn is that the prob-—
2o~ han rct been sclved; the preponderance of work still emphasizes escape of
a Jdelivery elrcraft.

r
cant helr has been coniributed by John Wemser, 1273,
r consultant. This work will be discussed in rele-
s )} Project Ricky:

A
d
led 4o tke Tech Merme (1925-3-(29

ziz%ed Prasz relenses have descridbed a TU0G-75, a six turbo-rrop, tracter,
ng 1 » girplane "now in production” by the Bassians. Infor-
coten the TUG-75 is almost exactly the size of cur B-35,
o ar design, Zighteern are reportad in eerrice.

Ine Air Force currently nec ne Yurbo-prop airplanes flying end alwmest nene
in the deslzn ctege 50 thet parformance estimaler of good accurrey are nct
nesgitle

S5m0 gemi-aducsied guesses follow:

sirplanes are no% as Szt as feils, 824 prohebly the TUGTH
botyeen 417 end 450 knetz.  Structural ilimiistions probelly
zpend frem occurring at asae level. Une coulid guess the sea

5y




Trhe rarre of the TUG-75 is very orohebly less than thri of the B-36 (6700
nautical miles) due to fundazental inefficiencles in the turtine enz inos.
Szt #n afrplenc would have p k411 hardness creater 4han the B-27, but
less then an F=25; 5oy £-9 rsi.

Tne declaicn tc erploy a turbo-prop drive is interesting (4f %rue). IP

z

”
£ a sclution teo propeller difficulties encountered with the Conv
~

irnlta c1u ir-
O -ing test bed; end 1Y also Immliss a fallure te i-prove ihs poor
b3 iption of the Serman Jet engines. That i3, we can gst gcod
h our el powered B-5-7. Apparentl,, the ?ueﬂ* ng could net.
nT a Jarge pumber of TUG-75's wculd nrove very difficult for
Tazine estimates of trelr alunimnm production (300,70C metric
and jet engines 567 000 4n 1951) are accurate (c.u spares
fon i3 repseonetle,,
EEMICLLGY
Having e lol of pzople werking cn the problen naturally resulis in sen
Dized terginclegy, and scecrdingly, sceme definiticns are edvar ,cei uelcuz

Zsonpe U:chlgn: he protlem of computing that both crew and airerafi
#i3l e sefe after delivery c¢f an stomic bemb.

Pegtmeciion Problen: The preblen of determining by anelysis the proper

srientation and elant renge of ar atonic airburst to sseure destrictics

of crev er giructurs of g manned airerafi. MDestruction” is helieved 4

we more delinitiva than Methellity"™, "mortality®, "Fatelity" or 'vu-ner~
>

Froiect Richy, sccerlinglsy has been re-defined as "The Dast?uc¢1cn cf
airzral by Atomdic Alrdursis.™

Q.T W:}},fflﬁ!’f‘_—‘g: g iz »rnﬂ--r‘"z K‘*;

It naz teenu s

inclvds ibe

;gi anstad ihet aralytical considerations of overpressure kill

wek refiesiion increment. Fortunately, the vhole field of

analytical everproranre studies wey be hy-passed through the svailedility
" azesllent anpirical deta from 7arious Nevada zhots. The besl of fhis

UNCLASSIFIED




information is conisined in Paper 1. In -ising this deta, the affact of
procursera should be considered.

Crz overpressurs "circle” has been corrected (1.e., distorted) for tta
affact of non-uniforx etmosphere and time of shock weve travel. Purther
«crkx plong this line is being indefinitely postponed while more importent
Fust effaecls mre being examined,

YW INFCRVATICH CH GAMA ¥ILL
The 1lsteast Infeormation 1z that instantaneous incepacitation of the crew by

germa radiation resulis from a dese of SOC0R. Minimm dosege rates do not
in 8 practicel sense pertain {o thies problem.

oY INFCRMATICH ON THERMAL KILL

-

The reccder is referred to "Proiect Richy: Trend Study™, Tech Memo 1925-32-
(29) fc= new data on thermal kilis. Briefly, 50 calories/centimeter? will
rreduce a probabie ki1l 150 a certain kill.

o2 fust kill fzcet has been dissussed °7tansi“ely by Z. S. Rose in Refer-

snce 2, Sorme additional items are offered herewith. All comments apply
*0 the plene of symmetry which 1s currently receiving the preponderance of
cur sattention.

The dy stete 1ift increment due to a change in angle of attack of an

a5
i may be easily calculated if the 14ft end dreg curves are kncwn.
3 the work of Bond and Fope, the curves for the B-29 were approximated frex

zn esrlier paper by Pope (Reference 5). However, the nature of the sudden
anzle change preduced by 2 shock weve is gich that £ive iransient offeci:
arige:

« The vertical translaticn of the airplans acts in a directic:
o relieve the gust velocity. This effect is called gygi

adlovistion, and 1t tends to recduce the cteedy stete 1ift in-
;rement by a factor of O. 7 ‘o 1.0,

i
<

The applicaiicn of a sudder load produces s wermenium in the
structure which =makes the siructure cversheot Its slow losd

UNCLASSIFIED




nppiication siress value. This effect ir called dynexmic
crarstress, ond in a gimple linenr oczsge 1Y incresazez the steady
- gtnte strase by & factor of 2.0.

v a zareflly computed studr, the combined guet allevieilen
and dymasnic overniress combined to give » fector of 1.3 on a
Gruwenan S2F airpisne. This was in the Hooklan stress-strain
rznge. However, we are interested in the rnon-linear case
wherein the structure is carried through the non-lineer rleld
range Yo rupture, ané e dynamic oversiress valne of 2.0 is
not =dmissible. M. V. Parton verbelly reporied g study of
the action ~reduced by apprlring a 250C-pound leoad fo the yisl
ing sysiem shown in Figure 1. When 4the load, which would rro-
duce & A-inch deflection under stesdy conditions, was applied
for 0.2T, the overstress factor wae 0.75; when applied for 1.0T

Q

YA

the facter was 2.25. It would appear thet the non-linesr dy-
namic overstress for a B-29 wing is probetly between 0.5 end

2V

2. The shery edoed cust with which we are concerned dies out
gquite rapidly, and hence we are affzcted bty a giep funciicn
Qininudicn effect, M, V. EBarton, sssuming that the 117t grew
instartenecusly, (see next seciion) compited the diminuticn

affect fer a stricture whose perfod = 0.4 seconds (B-29 wing)
znd lceding cirves the same 23 a 1 and a 10 KT burst. The

dymanic oversiress factors were respectively 1.35 and 1.60

esd of 2,0. (Factors are 0.85 and 0.80) a larger turst
would yield a still lower fretor, say 0.70.

4» The steady state maximmm 11ft of some wings is increased when
the ergle of ellsck is changed ranidly; in some ceses 1% 4=
denreszed. The facter krowe as dynamic 1ift overashoot is
probadly betvesn 0.8 and 1.5,

5. IL iz well kmewn thet 1ift does not eriee instantanecuely vhen .
aew conditicns oscur. 1In owr case, this eseentiolly weans that
the dininishing stap function hssg a maximum valne cof jess than
the true peak., Provicusly, estimates had been that the 148t

. buiid up weuld ta¥a a ten chord “ravel or 0.25 seconds at 400
fps. Shorter travels are now being considered ~ ssy 0.1 second.

. O a 10 KT burst, the gust velocliy 5.3 second afier arrival hae
decranced by a facter of C.87.

——

iz spread of unknown factors is currenily

UNCLASSIFIED




.q.t..-l}‘ R fm}i -~

Guat glleviation 0.7% 1
Dynanic non-linear ovarstress 0.5 to 3.0
Step function diminution 0.7 to O
Dynamic 1ift overshcot C.8 to 1
Lift build-ap 2.27 t6 1.0

P Wt T ain I e Vo ')
(G- S ]
Nl i s Sl

The totel rrodust of the fastors (0.171 to 3.92) makes 1ittle zense excep
{1lustrate our zone of ignorance; end that seid zone is large.

FUTURE _PLANS

T™he fcllowing stepe are planned L0 Tsduce ihe spread of cur ignorancs:
1. Gust 2llevistion: Further stndy by Sandie Cerporeiion
- ~%
2. Dynamic Non-Linear Overstress: OCbtzin a stress strair curve
from Boeing and heve a consuliant complete the analysis.
3., Step function diminution: Get help from 2z consultant.

L. Dynamic Lift Overshoot: Consmlt with RACA, This mey iake
: dis regearch in a blast tubs or wind iunnel.

AW 1]
»
t-‘
[
4oy
S

;4id-up:  Centinue study of NACA work snd possibly ask
tudies by NACA.

< should be noted that 211 work so far repcried has been for bursts in
the aircraft plane of syrmetry. Tunnel %ests expected soon (Oct, 26-30)
at North Americsn Avisiion msey shed some light on bursts out of the
symmetry rlane,

ALAK PCPE

AP:62.21:1e
DISTRIRUTICH:
/LA - 5. CL Hight - 5100
S/1LA - B0 F, Tex - 5110

Attn: T. Zock and M. L. Merriit
1AL ~ R. W. Shephsrd - 53¢

Atin: G. T. Pelsor
Af1LA - K, W, Ericksen - 5130

Atin: Sheldon Dike

5/3LA - G. B. Bansche -~ 5140
6714k - Jnck Howard - 1330

ttp: Bill Wells
?/3LA - Loais Bethall -~ 1261
“’/".-AA - John ¥amger -~ 1271
Q/i4s ~ R, F. Brodasky - 514

atin: 2, T. Cleck and R. C. Maydew
2.1,"24. - . M. ‘:’:yrne - 1925“3
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Bibliography of Papers HRslevant to Project Ricky

Vulneradility of Parked Adrcraft to Atomic Bombs, Cperation Snapper,
Fovada Prcving Grounds, April-June 1952, Project 3.1, WADC Beport
dsted Pebruary, 1953. (Excellent photographs of a large number of
damaged aireraft.)

E. 5. Rose, Jr., State of Knowledge in the Gust Destruction Protiem,
with Recommendations for Sandia Corporation Bfforts, 5141 (432)
Tach Memo 144-53-51. September 1953.

Alan Pope, Pirst Interim Report on Project Richy, Tech Memo 117-53-51,
Jily 1953.

£lan Pope, Project Richy, Trend Study, Tech Memo 1925-3 -(2¢).

Alan Pcps, Wind Tumnel Tests of an NACA 0015 Adrfofl thromgh 180°
Angle of Attack Ranga, Aero Diges%, April 1949.

Burnet? P. Gadeburg, The Effect of Rate of Change of Angle of Attack
or the Maximm Lift Coefficient of 8 Marsuit Airplane, NMACA TW 2525,
1951,
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