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71-e ob~ective of Project 3.8 is to deternine the effects of an
atomi~c detonation on parked aircraft with respect to structural dana[gc.

The two aircraft a-Llotted to this nr c'ect were flown to Yucca Lake ~-
% landing strip and then moved overland to the test location.

For Do- Shot, the fighter (.F-147) was positioned wi-th tail toward
the blast at a groand range of L.,250 feet from the target ground zero.

Thca borher (BE-17) was located rith the left side toward thvp blast at.
aground range of 6,310 feet from the targeo rudzro aaet

the fighter from. Dog Short was confined priraariliT to the control sur-
fa~c-, whereas damage to the bomber included a severe fuselage buckle
aft of the wing, burning of the rudder fabric, and extensive local skin
damage.

Thec aircraft winere relocated for Easy Shot. The fighter was posi-
tioned wi-th the-tail toward the blast at a ground range of 2,,,D7h feet.
The bomber was placed vrit½ the nose to-rarcý --round zero at a ran- e of

-S7 feet. The fighter was severely dam.aged, one ivinF, failinL com-
pletely. The bomber sustained additional damage to skin panels, and
th3 borib-bay doors were buck"led inward.
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CHAPTIM 2
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2.1 GEINM~AL
Since aircraft structures are designed to differn lodfcos

% at least two types of test vehicle are required, one in the bomber
category and one in the fighter category. Whereas initially five four-

engie bmber (B17) nd'our single-engine fighters (three F-L7an
one P-90) were requested., the project finalized wi th one B3-17 and one
F-47 assigned for test pwposeS. Th icatwere .f.... to theucc
Lake landing strip and then were transported oc'erl and to the test A
positi ons.

2.2 LOCATION CF' AIRaRAFT RELATIVE TO GROUND ZERO

The aircraft were placed at spe cific ranges from ground zero based
on predicted overpressures for Dog Shot and then moved to new positions Ný A
for Easy s5hot. The method of towing t.he B-17 is shown in Fig, 2.1 and
Fig. 2.2. The F-4j7 7wa carried on top of the flat-bed trailer with the
main gear straddling the bed.

2.2.1 Location of B-17 fcr Dog Shot

Prior to Dcg Shot., the B-17 7was positioned on the natural
terrain with the left side toward .5ndzr tagrudrneo ,10
feet on a true bearing of South 00 571 West,

2.2.2 Location of F-47 for Dog 8hot

The F-41 7 was placed at a ground range of h.,250 feet from
the target ground zero on a true bearirg of North 95 0 59 East with the
tail of the aircraft toward tIB blast, The condition of the !~-47 as
received is shoam in Fig. 2.3.

2.2.3 Location of B-17 for Easy Shot

The B3-17 was relocated for Ea*, Shot at a ground range of
5,. 47 feet on a true bearing of South 70 19f East and oriented with tha
nqo toward ground zero.

-~~~~~ - *.-



2.2.4 Location of' F-)-!7 for Easy Shot

The F-117 was relocated for Easy Shot at a ground range of
2,675 feet on a true bearing of 0 East and oriented with the tail toward "
-round zero*

203 iTNSTRUIAENTIATION

Instrumentati on utilized on the project consisted of two osc-i'llo-
graph recorders, one mounted in the fighter cockpit andi the cther buried
in the ground beside the aircraft. Tihese instruments were employred to
deter~nine the feasibility of similar installations for future test pro-
Zr aas. A more detailed discussion of the instrumentation is included
in Appendix A,

1W - i
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CHA.Vr1j 3 ___

:ES RE3SULTS

3.1 DOG SHOT

The damage incurred by the 3-17 as a result of the Dog Shot expo-
sure was quite severe, the aircraft being rendered useless prior to
extensive repairs including replacement of major components. The F-47
suffered loss of all the control surfaces and their attackhment fittings.

3.1.1 Fuselage Damage on B-17

Due to the side-on orientation of the B-IT, the fuselage
was highly stressed in bending and in torsion produced by the load on
the vertical tail, with a buckling failure occurring aft of the w-ing,
in the radi o operators compartment. Fig. 3.1 shows typical falur• of,.
stringers and frame members where broken on both sides of the fuselage.
Fi.g. 3.2 shows the permanent set (clockwise) in the fuselage aft section,
and Figs. 3.3 and 3.4 shor details of buckled fuselage. MLany of the skin
"n"anels were dished in on the side toward the blast as shown in Figs.
J .5 thrauz' 3.9. The bomb-baý, doors were buckled inward,, and some of the

- door stiffeners were ruptured. Figs. 3.10 and 3.11 show- the external a-d
*[ll interior views of the bomb-bar doors. A majority of the windows were

broken and some of 0.he acrylic fragments frcm the waist gun window on the -
left side were blown through the fuselage skin on the opposite side pro-
ducing the results shown in Fig. 3.12. Paint was blistered or scorched
where exposed to the incident thermal energy. Fabric in the cockpit was
burned or charred. Although the fire did not propogate or reach a ser-
ious magnitude, the hazards of thermal ignition are apparent. Figs. 3.13
and 3.l4 show some rssults of thermal damage in cockpit fabric.

3.1.2 Wing Damage on 3-17

The B-17 wing appeared relatively free of damage except
for the wing-to-fuselage fairing on the left side which tore loose from -

the rivets, as shown in Fig. 3.15. The condition of the left outer-wing
panel is portrayed in Fig. 5.16.

3,.1.3 Empennage

The dorsal fin, vertical stabilizer, and the rudder were
severely damaged. The rudder fabric was completely burned except for
the lower two panels. Dishing of the skin on the vertical fin and the 'e
dorsal fin was extensive. Paint was scorched and blistered vith the
red paint appearing more severely effected than the black paint in the
saie region. The combined effects of thermal and blast damage are
shown in Figs. 3.17 through 3.19.'
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Fig. 3.15 Wing-to-Fuselage Fairing of B-17 Which Was TDorn Loose from
the Fuselage Fasteners on Dog Shot
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3.] .14Fuselage Damage on F-47 (Dog Shot) "

The F-47 was oriented favorably to reduce damage to thefuselage and no major damage was apparent. Only slight dishing of sev-

eral skin panels was observed. The canopy was intact.

3.1.5 Wing Damage on F-47

The main-wing structure was not noticeably damaged,
however, the ailerons and flaps together with their attaching brackets
were rendered uselvas and would require replacement. See Fig. 3.20 for
details of broken hinge brackets. The left aileron was found 120 feet
"downwindn from the aircraft.

"3.1.6 Empennage on F-47

The elevators and rudder were damaged beyond repair, how-
ever, the vertical and horizontal stabilizers were not substantially
damaged. - .7

3.1.7 Control Surfaces on F-47

The damaged control surfaces were removed from the air-
craft in preparation for Easy Shot resulting in the configuration shown
in Figs. 3.21 and 5.22,. '-
3.2 EASY SHOT

Since both aircraft were damaged previously on Dog Shot, the re-
sults obtained after Easy Shot were accumulative. The orientation of
the B-17 was changed to have the nose toward the blast but the F-4 7 was
maintained with the tail toward ground zero. The damage to the B-17
included dishing in of the unsupported skin panels, caving in bomb-bay
doors, and thermal and pressure damage to the "chin" radome. The dam-
age to the F-47 was ertensive, the fuselage and one wing being broken.

* The general condition of the B-17 is show,. iP Fig, 3.23, and that of the
F-47 in Fig. 3.24.

3.2.1 Fuselage Dmnage on D-17 (Easy Shot)

The fuselage dam ige incurred by the B-17 during Dog Shot
-was made progressively worse by Easy Shot. The fuselage superstructure
"aft of the cockpit was crushed as may be seen in Fig. 3.25. The bomb-bay
doors were blown into the bomb bay, one of the heavier structural men-
bers of the door being completely ruptured. Details of the damage are
shown in Figs. 3.26 and 3.27. The wing-to-fuselage fairing received addi-

* - tional damage. The left side of the nose was caved in and the escape
hatch buckled inward. Details of this section are shown in Fig. 3.28.
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S• •" }~.3.• Wing Damage on B-17 (Easy Shot) aT:

"-•ImL I•: ~~Large areas of the wing skin were dished in as shown in\ •&.',

:;• ~~~~face of thewig,'-,•,',,, ,-.

34 L,.2.3 Enpena~ge Damage B-17 (Easy Shot) ....

":-:•i •':: ~~The elevator fabric was ruptured at several places. The "',.-:
:=•I •: ~dorsal fin and vertical stabilizer were crushed t~o a greater extent.--
:.:•||.,:than on Dog Shot. Figs. 3.30 and 3.31 indicate the condition of the verti-"::•i I'.-:. cal tail following Easy Shot.. .."--

3 .2.4 Fuselage Damage on F-47 (Easy Shot) r-)

.=. |: ~~The fuselage of the F44 7 sustained a structural failure c.--..•m •[i ~ aft of the cockpit. A portion of this failure is shown in'Figs. 3.32 and ..

"L•I•3.33. It appeared that considerable sand blasting had damaged one side ''
•_ ~of the fuselage. The canopy was destroyed. The propeller had the blades"

::':.•1bent, probably due to contact with the ground during the blast phase.
: I• : 3.2.5 Wing Damage on F-.4.7 (Easy Shot)

L ~ ~~~~The left wing panel was completely failed. Details of c•':',-•
the failure are shown in Fig. 3.34. Sand-blasting effects were-~also :•S• • ~evident. The skin over substantial areas of the upper surface of the ••

i! ~~~outer-wing sections was missing. Figs. 3.3• and 3.36 portray the general '.-•-
condition of the right outer-wing panel. The gun-bay door was buckled. - -
Sand-blast effects were more severe on the right hand wing, but the •.'-•"a.-.: structural frame was practically intact. .. < -

_ * 3 .2.6 Enpennage Damage on F44 7 (Easy Shot)

The skin on the upper surface of the horizontal stabiliL- .-. :"
zer was removed by the thermal and blast effects except for small sec-.--.
tions of skin immediately over the structural frame. The skin on the : ' :
vertical stabilizer was essentially intact but showed the effects of
some sand and debris blasting, however, the vertical tail was failed at •
the root section. The damaged tail section is shown in Fig. 3.37. :'L -
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DISCUSSION

4.1 G-EN MAL____

The aircraft were positionecd at specific ranges determined by - -

thp P~t-imatect overpressures, the B-17 at 3 psi and the F-47 at 6

U n data available Drior to the BUISTER ooea- o niae
Ithat -or a 2 9Rf bomn an overpressure3 of 3 psi would be reaiized

at approxirmately 6,300 feet and 6 psi would be realized in the
vý ci~nity of 4,250 feet. 3The aircraft were positionrd accord-ingly.,
as shovmn in Fig. 4.1.

* -L.2 T)C)7 S!,c

Le mc.it s of Project 3.8 instriumentation indicated that an over-
pressure of 4.9 psi was experienced by the F-47 at IL,250 feet.J"
Dverp1ressure data was not obtained from other agen~cies Lor Doc,
Shiot reportedly due to nalfunction of eq~uipment., hence noc c orrelati on,

ps ossible, Overpressures wiere not measure at th -1bti

is cstimated that at 6,poo0 feet the peak, overpressur3 was about
ý 1. Psi ')t-: of Project 3. instrumnentation o~rocediaros and
rcs-;JtIs are irciuded in Apperndix A. Both aircraft sus tained sufficient
da3mage to prevent flight missions prior to maldnE repairs.

UN1 6 , O 
J

Lon Eas, Shot, the F-L-7 at 2.,675 feet from, ground zero w)as
subjected to about 7.7 .-si and the B-17 at 5,ýL47 feet sustained a
peak over-pressure of about 4.1 psi according to data supplied

frn ther 'Fnces The Project 3.8 instrumentation data was

not obtnir~ed on Easy S1ot due to failure of lamp filaments in the
recard~inc7 oscillo-raphs. The F-47 was destroyed with comp.iete
failure of the left vingnr, a s~vere failure of. the fuselage near
Vie -Ide-section, ard a failura at the base of the verticaIl stabilizer '
i n acdO: t 4_on t o extensive local skin and frame danag"e. The B-17 77

was orionted nose in which, is a favorable position to reduce damage
to most of the structure w~ith thsý exception of the boirb-bay doors,
hovr~eVer, local sl-dn buckles wiere prodluced over the entire airf'rame
Ouri- nc ;',asv Shot. The opening of all the -,mall -inspection doors
on t.1e wir2 was pireviolusliv experi-enced at a c-onsid--er ably lowier I
overpressure on )Dneratj on rBiTH-r1EjMUSRE3 as was~ the sensitilrityr of
bConb-bay doors to lamage at L'cyw overpressure.* The locations of the
aircraft rniat~ive to r_-rounc zero for TDog, and '_asy Shots are shovm in

.g. 41
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COI;CLUSIONS AID RECOL2ia)AT IOi,S

5.1 COCILUSIONS

The following conclusions are based upon singular data as ob-
tained from one fighter-type and one bomber-type aircraft.

5.1.1 Fighter Aircraft vd th Tail Toward Blast

Fighter aircraft, as represented by the F-47, exposed
directly to an atomic detonation vith the tail toward the blast vil."
be rendered Lunflyable in overpressure regions of 4.9 psi or higher.

5.1.2 Bomber Ai.rcraft -with Side Toward Blast

Bomber aircraft, as represented by the B-17, exposed
directly to an atomic detonation with the side toward the blast
v'lil be severely damaged and rendered unsafe for fllght in o77er-
pressure regions of 3.1 or higher.

5.1.3 Bomber Aircraft with Nose Toward Blast

Bomber aircraft (B-17 type) criented with the nose to-

ward the blast will sustain skin buckles and some frame buckles
at over-pressures of L.1 psi or higher.

5.2 REC 0071AT- ONS

5.2.1 "ore Comprehensive Prrrm,

It is recommended that a more comprehensive program
be initiated to determine on a statistical basis the vulnerability
of parked aircraft to an atomic detonation.

5.2.2 Sufficient Aircraft

It is recommended that sufficient aircraft be ailocated
to the parked-aircraft-vulnerability program to investigate
several parameters simultaneously, these paraneters to include
several peak overpressures, various aircraft orientations, and the
effect of passive-defense measures.

-49-V
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5.2.3 Early Assignment of Aircraft

K ~It is recornmencied that thp aircraft for any future
T rogram be assigned at the earliest possible date to permiit
adequate planning and instrumentation work,

L4
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APPENI'T[X A

OSCILLOC-RAI{EC-TYPE, RECORDIMINDf'
THE PRESENCE OF ATOMIC EXPLOSIONS

(UNCLASSIFIED)

lo study the feasibility of using oscillorraphic-type record-
iný instrunentation for obtaining data on aircraft structures and
structural components in the vicinity of atomic explosions and to
me~asure certain kinetic effects on an F-47 aircraft.

A.2 FACTUAL DATA

The information reported herein was obtained from Dog and
E a sy shots Operations BUSTIR as part of Project 6.8, The sensing L.

% and recording of the required information was accomplished by
using resistance type acceleration, pressure, and temperature
transmitters, mlti-channel 11eiland oscillograph, Nosker bridge

balance units, and appropriate connecting circuits. Variations in
the quantities to be measured affected the gages and produced a
pvoportiona2 electrical unbalance in the bridge circuit of the gage. I
-T.e amont of unbalance of each gage br-.dge circuit was measured
by tre deflecti on of a D'Arsonval type 7alvanomcter connected
across t. otput terminals of the circuit. The deflection of each
galvanometer was recorded simiLtaneously on moving photo-senstivie
paper by the camera section of the oscillograph. Timing marks
every one hundredth (0.01) second were also photographed on the '0
edge of thc paper to provide a time reference for the recorded data. -:

The co:iionent parts of the system were calibrated by subject- - -

ing the gages to representative values of their specific functions
wiile the gages were properly connected through the balancing
controls of the oscilloraph. 'he oscillograph trace deflections
were then compared to tie correspond-ng applied leads to obtain
a caiibration factor based on the amount of applied loads required
.er inch of trace def2ection. i'hIs was accomplisird for each
"a-e-a-1vanometer combination usec3 on the test.

- 51 -
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For the purposp of thiis sty it was necessary to prepare in-
strumentation for tw'o insta-Liations. The first, an installiation

in the cockpoit of an F-47, was used to sense and record local •
pressure, temperature and accelerations, waith the aircraft on t•e .:,
ground during the tests (See Fig. A.,A2adA3. W, K•]

an installation in the ground, was used to sense and record simidlar Ra~f
local data (See Fig. A.-4). 1he oscil-lograph, oscillo-c-raph batteryr
and the hn.dge baiance, unit used in each installation referred to
above were shock mortared in a steel box *i order to prevent darage -.

from accelerations resulting from the test e2:plosion. In each ["'°
in,-taiL.at., on two Statham accelerometers were used to measure tihe " "
vertical acceleration during the test., ore accelerometer was mounted [[[••

on the osciilograph and a second was mounted on "he steel box.. A ,=-:
third Statham accelerometer was used to measure e horizontal •••
radial arcceleration., or acceleration which occurs along a radiuis .•.o
through Frouný zero for the test. •::

AlumJ num sheets (.020-24ST) with the upper surface finished a
du-1l black and a transonic temperatire transnatter fixed t ~
Undierside were used to measure the temperatures duri ng the tests.
Presv.re transmi tters whichi had a fifteen (1)pound per square•.•.-.
inch range were used to measlire the test pressures. ...

'ýue to the different requirements of the two installations, °''
the location of -the temperature plates and the pressure pick-ups :

relative to the oscillograph were different. The 6xact locatio-n of 4
these sensing units arE. covered in paragraphs A0 and 12. - -

The galvanometer deflection for any given bi*dge unbalance fs.

directly, proportional to the bridge voltage, the-refore the vo-ltagyeof each bridge balance unit was recorded earing the test. in-

s n order to actuate t!o instaa mientation at the exact time the
test started two a1gerton, aerm dtshausen a nd Gier 1ype A-: Blue Boxes
were used. the type A-2 Blue Brx contains a r29 phoTo-tube (n t01)h

with a 4.7 miegohm cathodýs load resistor 'which is coupled vithK a 2D21gas-filled theratron (V 102). The tlrratron is normally non-con--ducting but is ener tzed by an abrupt esine, angrht pulse of i

localcaenta intensity whiAch strikes the cathode of the 929 photo-t-ry
tube. The relay closes within two (2) ni tlliseconds after the light

pulse wad remains closed until after txi resetr button is mapr ualei
prom ,-cel Dower was supplied to the Blue Box by a 11o5 volt, ACn-

prestaeda. on tw Stta_.clrntr wr sdt esr h

four ticndred (a e ) l i cle inverter. o cer t w m e
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IF -Z

it was necessar.-r, to provide a w.arm i.19 period. f or the brd dge
balance units -and tif-, Blue 3oxes. ihiLs wras a ccom-plishled in eachW
insT;ailation 'q- us *n,, a 24 Volt tirmer swritch which vas operated by
a standard aircraft battery. At' appraxinatcl.4 11 - 12 hol.us thle
ciock: for tiie tu_!.er svy'itch was started., ana the tir-er swvitch, was '

not Lo trio Tne auu B3ox warm-up) relays ana turn on thre bridge .
voltages thirty minutes before H hour. The iijL_ output cf the
test elxpiosion actuated the Blue Box which started the recordina
.lecfaflism.

At the inevada test site the rudder controls, suit heater, con-
trol stick andi su~portin,- castin~gs, instrument panel ?nd all adjoin-
-4n:7p.,nels were remcovcd froi-m the cockpit of the YF-)i7l Serial 1,o.

I~4-bo.This vwas necessary for the purpose of instailin- the
instramentatior in the aircraft. '1he steel box containin,; the

oxcllgrah, siliog-rah 1, ftery and bridge baLince ,:nit was

secvrocl imc` catiay forward of the pilots seat on the cockpit floor
-,%:. A.i. It was 3.ocatoc,( -n such a way that tle lonj-tudinal axis

or the ortijal axis of the oscillograph paralleled the longituidinal
ayis of thlo aircraft. Positionin;g the oscillograph in such a manzler ~
was necessary in order to have Tninimwn side acceleratz' ons act.np
on. thIe caivanomleters durirng the tests. The temp~erature panel was
located four 14~) inches above the bottom of the pilots' seat.,
para-L-ee± to t'uhc g~round. The pressure transmitter for this instar.-
let,. on ras located on the, r- ght siL of the- -fuse-,age just ahead of
p~ilots comnpartnont, Zi A.5. TIhO nlue 1`ox timning- switch inverter
and battery wvere buried 4 n the g-rourna` next to the aircraft figure

A.7, an the- -lue 3ox -indow was directed at the initial point of
;ztest or thIe ooiirt at which the we3apon -.as detoiiatedl.

The connection cable, froni the Bl1ue Box ý,o the Aircraft in-
strumentation w~as lonEg enough'to allov fPor a thi4rty (30) foot

iovenent of the aircraft. In order to prevent the in-sulation. from
buryfnn off of the cable due to tha initie3l radiant heat of the
ezxploodn, , ll lead-in ie~res -) were prolbocted by eitrher being buried
-in th e ground. or wrapped vwith alusiinva foil.

The steel box, co-itain~n- the. oscillqra~h, and the component
parts for the second installation was buidi tegondtn(0
feet off the rig7ht wing tip of the F-h7 aircraft, OiFur A.7. Th
top of the bo,, was exposed and at Zrouixi level -;with th-e longýitudinal
axis of the oscil-loýranh along a radius thro-Lgh, ,round zero., or the
grouind poo-nt dý rectLy below the initial point of tic test.* The
te,-nerataro panel was mounted on. the qxposed surface of the box
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futrthest from the ground zero, and the source for the pressure trans- @
mitter was located on the exposed surface of the box closest to

•. g~~round zeo 'or this installation the Blue Bo±, ti.mer switchn-L--..%

d zero 1, in-

:-•"verter and battery were planed five (5) feet from the osc-il] ozraph ..
box with the Hlue Box window directed at the initial point of the [,.',

• .["test, Figure A.6. Ail connectingt wires in this installation were

U ~buried to prevent heat dama~e to the insulation. ,

L-" ~~During the test no additional precautions were taken to pre- i•'''['
i! vent. n radiation from affecting the photo-sensitive perused ,--' '

..- ~for recording. Shielding; with lead sheet or concrete were purposely -'-""
S~~omitted so that the radiation effects couid be studied•..-.-_.'

Due to the operational limitations it was necessary to install..

°" ~all instrumentation approximately twelve (12) hou•rs before H hour, -.---
I ~~At this time the final operational check of the instrumentation was .- '-•-
"• ~~made and a zero record was taken for the test. •"""'•

•@:"" The first of the two (2) atomic explosions during wh•ich msasur-

S.• ments were taken, was a 20.9 KT meapon. For this test the aircraft
!'-' and ground instrumentation. were fuur thousand., twro hundred and fifty . ?-'"
•. ~(4250) feet from ground zero . This distance was theoretically. -. '-
•-"selected to F•ve a six (6) pound per square inch over-pressure,

!" -

furThe peak values recorded for this test for all measured quanti-

ties are listed below for each of the installations est to L .<

"" Aircraft Inst. Ground lnst Re sp onse .•••
groQuantities Value Value of Pick-up in-

Overpressure (psi) 4.92 a(h.2 Goodgraph

Vertical Acc.Box (G) 5.2 to-e 9 to-22e75 Fair
tVertical Acc.Osc. (0) 7.9 to-2.i w.9 to-.s5 Fairintalaio-wr

•-." Radial Acc. Box 3G -J+ to-2.9 .-44 to-.28 Fair /, ,,.•j'.i

•.o 7emperatu:- s (tF) 9'20 220 Good,-..[)'

burThe figure numbers above refer to graphs on which the input and

O: ~response arý plotted versus time,

rThe ground shock had no apparent influence upon thp galvano-
veter response; however, the air shock had a definite effect upon
the galvanormter recording. The galvanometer response to air shock
could not be separatd from the actual accelerations encountered-

and there is possibly a fourteen percent (14%) error at the peak
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reading fc the pressure recorded on the aircraft. Prom the pressure.

time plot, Figure A,5, it is noted that there is an abrupt change , OKI ,-
i ~~in the slope at four (4) pound per square inch and at four and two -j
,• ~~tenths (1ý.2) pounds per square inch on the increasing portion of :,:
• ~~~the curve and a similar change at the same values on the decreasing -•..

portion. These changes of slope give evidence to the possibility,•':.
Sthat air shock could be responsible for this final peak. The

• ground installation does not show a similar condition for the V,:.-
p uradne record e The reason for this is undetermined. Prm"hepesur"

The temperature measurement for the ground installation shawed
good response and the effect of air shock could be separated ftrom v--c•.

Sthe acntual temperature successfully. The temperature rcorded in
the crand a mi change at nthse values on the groundg

Sinstalation because of shielding from the direct radiation of the
eweapon. The ground installation temperature record sho nd a lags

to the first peak of one (1.0) second and a lag to the second and
largest peak of two and sixty five hundredth (2.65) seconds.,

4 JIgure A.23.

The radiation eminating from the test explosion was also of
definite concern for its effect upon the photo-sensitive paper, cmised
a considerable fogging or graying. The radiation effects of the

first test did not seriously impair accurate reading and inter--
pretation of the record.

The test explosion had no, plsical effect upon the instrumenta-
tion itself except that the filter windows of the Blue Boxes were
broken. This damage did not effect normal operation and the Blue
_-oxes were used successfully on the last test.

The second of the ti~c. (2) atomic test explosions dw~ing which
measurements were taken was a 31.25 KT weapon and for this test
the aircraft and ground instrumentati on was two thousand, six hun-
ired and seventy five (2675) feet from ground zero. This position

was selected theoretically to give a fifteen (15) pound per square
inch overpressure. C

Th• galvanometer lamp in each installation burned out at soe
%undetermined time after a zero record was taken, so no information
was acquired other than radiation effects. Since there were no
traces on the exposed record it is not possible to determine whether
the amount of fogging obtained was severe enough to seri ously impair •, *
reading and interpretation.
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MINE&'6 in.

"During this test the extreme heat melted approximately half
of the temperature plate of the ground installation, other than this
no other physical damage was done.

All the results of the test and some of the specific recomnen- .
dations are found in tabular form in Table I.K ,k

A.3 CONCLUSIONS:

I.: The radiation emitted from the test weapon had very definite
effect on the photo-sensitive paper used in the recording oscillo
graph. It caused considerable fogging or graying and caused
difficulty in reading end interpretation.

The galvanometers showed a noticeable response to air shock,•
which had a definite effect upon the acceleration readings and it
could not be separated from the actual test accelerations. There
is a possible error at the peak pressure readings for the aircraft
instrumentation. The temperature readirns could be fsaired through
the galvanometsr response and good response was obtained from the
temperature pick-ups.

- The radiant heat accompanying Easy Shot was sufficient to melt

, approximately half of the temperature plate of the ground installation.

A.)4 RECU1,21-P1DATT ONS:

It is recommended that:

The oscillograp)ic-type instrumentation as described be
considered for use under conditbions of the first range and KT com-
bination or similar combinations emitting equal radiation.

Lead shielding be used, or the recording instrumentation
be placed in a concrete black house when the instrumentation is
operated at a shorter range.

Future tests be conducted to determine respcose of galvan-
ometer to rapid pressure and temperature changes, in order to deter-
mine transient effects on the recorded data.

All recording instrumentation should be surrounded by
sound proof, shock absorbing material, in a box which is securely
fixed to the ground. Lead masses should be used to deaden the
vibrations of flat surfaces and accelerometers.
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\ CA ~BLUE BOXIN -ORJ

AIRCRAFT INST.

RADII THROLGH GROUND ZERO

Fig. A.7 Schemnatic Diagram Showing General Location of Instruments . -
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