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ABSTRACT

The objective of PMroject 3.8 is to determine the effects of an
atomic detonation on parked aircraft with respect to structural damage.

The two aircraft allotted to this nreject were €iown to Yucca Lake
landing strip and then moved overland to the test location,

Sl

o

PR el g4
el

For Dog Shot, the fighter (F-i7) was positioned with tail toward

re blast at a ground range of 1,250 feet from the target ground zero,
The bomber (B-17) was located with the left side toward the Llast at

a ground range of 6,310 feet from the target ground zero, Damage to
the Tiszhter from Loz Shot was confined primarily to the control sur-
fazes, whereas damage to the bomber included a severe fuselage buckle
a’t of the wing, burnins of the rudder fabric, and extensive local skin
damage,

At
» "y
.

The aircraft were relocated for Easy Shot., 'Lhe fighter was posi-
tioned with the-tail toward the blast at a ground range of 2,079 feet,
The bomber was placed with the nose tovard grouni zero at a ran:e of
£,8,7 feet, The fighter was severely damaged, one wing failin. com~ Y
pletely., The bomber sustained additional damage to skin panels, and o<
thz bomb-bgy doors were buckled inward, EE¢&A&£
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CHAPTIR 1
INTRODUCTION

1.1 CGEIEHAL

Prior to Qperation BUSTER very little data was available on the
effacts of an atomic detonation on aircraft parked on the ground although
aircraft structural components were exposed on Cperation CROSSRUADS and
on (peration GREENHOUSE, Information is required on the effects on
complete aircraft parked on the ground to implement vulnerahility studies.

1.2 OBJECTIVE

The objective of Froject 3.# is to determine the effects of an
atorrc Jdetonavion on parked aircraft with respect Lo structural damage
from thermal and blast enerzy, and also to demonstrate the feasibility
of cross-country movement of test aircraft from the Yucca Lake landing
strip to the test locaticn,
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CHAPTFR 2
PRCCEDURE

2.1 GENIRAL

Since aircraft structures are designed to different load factors,
at lesst two types of test vehicle are required, one in the bomber
category and one in the fighter category, Whereas initially five four-
engine vombers (B-17) and four single-engine fighters (three F-L7 and
one F-80) were requested, the project finalized with one B~17 and one
F-;7 assigned for test purposes. The aircraft were flom to the Yucca
Lake landing strip and then were transported overl and to the test
positions,

2.2 LOCATION F AIRCRAFT RELATIVE TO GROUND ZERO

The aircraft were placed at specific ranges from ground zero based
on predicted overpressures for Dog Shot and then moved to new positions
for Easy Shot., The method of towing the B~17 is showm in Fig, 2,1 and
Fig, 2,2, The F-;7 was carried on top of the flat-bed trailer with the
main gear straddling the bed,

2,2.1 Location of B=17 far Dog Shot

Prior to Dog Shot, the B=-17 was positioned on the natural
terrain with the left side toward ground zero at a ground range of 6,310
feet on a true bearing of South 0° 57! West,

2.2,2 Location of F-47 for Dog Shot

The F-,7 was placed at a ground range of 1,25C feet from
the target ground zero on a true bearirg of North 85° 58! East with the
tail of the aircraft toward the blast, The condition of the ¥=47 as
received is shown in Fig, 2.3,

2.2+¢3 Location of B=17 for Easy Shot
The B-17 was relocated for Eagy Shot at a ground range of

5, 47 feet on a true bearing of South 7° 19' East and oriented with the
nge. toward ground zero,
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2.24L4 location of F~L7 for Easy Shot

The ¥=L.7 was relocated for Easy Shot at a ground range of
2,€75 feet on a true bearing of O East and oriented with the tail toward
ground zero,

2.5 INSTRUMENTATION

Instrumentation utilized on the project consisted of two oscillo-
graph recarders, one mounted in the fighter cockpit and the odther buried
in the ground beside the arcraft, These instruments were employed to
determine tle feasibility of similar instatlations for future test pro-
crans. A more detailed discussion of the instrumentation is included
in Appendix A,
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3,1 DOG SEQT

The damage incurred by the B-17 as a result of the Dog Shot cxpo-
sure was quite severe, the aircraft being rendered useless prior to
extensive repairs including replacement of major components, T[he F-L47
suffered loss of 211 the control surfaces and their attachment fittings.,

3,1,1 Fuselage Damage on B-l17

Due te the side-on orientation of the B~-17, 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 wing,
in the radi o operators compartment, Fig, 3.1 shows typical failurc of
stringers and frame members where broken on both sides of the fuselsgs,
Fige 5.2 shows the permanent set (clockwise) in the fuselage aft section,
and Figs, 3.5 and %,L shov details of buckled fuselage, #any of the skin
ranels were dished in on the side toward the blast as shown in Figs,
5.5 throush 3.9, The bomb-bzy doors were buckled imward, and some of the
door stiffeners were ruptured, Tigs. 3.10 and 3,11 show the external and
interior views of the bomb-bay doors. A majority of the windows were
broken ana somwe of the acrylic fragments fran the waist gun window on the
left side were blown through the fuselage skin on the opposite side pro-
ducing the resvlts shown 1n Fig, 3,12, Paint was blistered or scorched
where exposed tc the incident thermal energy, Fabric in the cockpit was
burned or charred, though the fire did not propogate or reach a ser-
ious magnitude, the hazards of thermal ignition are apparent. TFigs. 3.13
and 3,1 show some results of thermal damage in cockpit fabric, —

34142 Wing Damage on 3-17 '

..
'V

, : The B-17 wing appeared relatively free of damage except

at for the wing-to-fuselage frairing on the left side which tore loose from
g the rivets, as shown in Fig. 3.15, The condition of the left outer-wing
Al panel is portrayed in Fig. 3.16.

v oy
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34143 Empennage

Ty E Y

N The dorsal fin, vertical stabilizer, and the rudder were
E severely damaged., The rudder fabric was completely burned except for
Bl A the lower two panels, Dishing of the skin on the vertical fin and the

. dorsal fin was extensive, Paint was scorched and blistered with the
o red paint appearing more severely effected than the black paint in the
sare refion, The combined effects of thermal and blast damage are
shown in Figs, 3,17 thrmough 5,19,
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Pig. 3.5 Skin Buckles on the Forward Portion of the B-17 Fuselage on the Side

Towaxrd the Blast
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Pig. 3.7 Skirn Buckles on Nose Section of B-17 on the Side Toward the Blast
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Pig, 3.15 V¥Wing-to~Fuselage Fairing of B-17 Which Was Torn Loose from
the Fuselage Fasteners on Dog Shot
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Fig. 3.17 Viev Showing Thermal and Blast Damage to Rudder Following

Dog Shot




Fig. 3.18 View Showing Thermal and Blast Damage to Dorsal Fin Following D¢ Shot
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Pig. 3.19 View Showing Thermal and Blast
Following Dog Shot
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_ ‘ ‘»:' }o]'h Fu&elage Damage on F-}"‘7 (DOg ShOt)

-ﬁ‘_:- E. The F-}7 was oriented favorably to reduce damage to the
o fuselage and no major damage was apparent. Only slight dishing of sev-
- - eral skin panels was observed. The canopy was intact.

-:;‘~‘ 3.1e5 Wing Damage on F-i;7

The mair-wing structure was not noticeably danaged,
howsver, the silerons and flaps together with their attaching brackets

: wsre rendered useless and would require replacement. See fig, 3.20 for
details of broken hinge brackets. The left aileron was found 120 feet
-~ “downwind® from the aircraft.

30106 Empenntge on F-Lj.7

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

aJn " v .
- . ] ] Al " ]
TR St

3.1.7 Control Surfaces on F-i7

The damaged control surfaces were removed from the aire-
AR g craft in preparation for Easy Shot resulting in the configuration shown
. in Figs. 3021 and 50220

SO 3,2 EASY SHOT

e Since both aircraft were damaged previously on Dog Shot, the re-
. sults obtained after Easy Shot were accumulative. The orientation of
L the B-17 was changed to have the nose toward the blast but the F47 was
) ! maintained with the tail toward ground zero. The damage to the B-17

L included dishing in of the unsupported skin panels, cavirg in bomb-bay
s --_' doors, and thermal and pressure damage to the ®chin® radome. The dame

N age to the F-,7 was eriensive, the fuselage and one wing being broken.
The general condition of the B~l7 is shown in Fig. 3.23, and that of the
A F-L7 in Fig. 3.2l

3.2.1 TFuselage Damage on E-17 (Basy Shot)

The fuselage damige incurred by the B~l7 during Dog Shot
- was made progressively worse by Easy Shot. The fuselage superstructure

. . aft of the cockpit wes crushed as may be seen in Fig, 3.25, The bomb-bay
LA doors were blown into the bomb bay, one of the heavier structural men=-
“Z‘ : 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-
N 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,

®. ~27 -
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3¢2+s2 Wing Damage on B-17 (Easy Shot)

Large areas of the wing skin were dished in as shown in
Fig. 3.29. All small access doors wers found open along the lowsr sur-
face of the wing,

3.,2.3 Empennage Damage B-17 (Easy Shot)

The elevator fabric was rupturec at several places, Thse
dorsal fin and vertical stabilizer were crushed to a greater extent
than on Dog Shot. Figs., 3.30 and 3.31 indicate the condition of the verti- AT
cal tail following Easy Shot. Rt

3.2.4 Fuselage Damage on F-4;7 (Easy Shot)

The fuselage of the F;7 sustained a structural failure
aft of the cockpit. A portion of this failure is shown in Figs, 3,32 and
3¢33. It sppeared that considerable sand blasting had damaged one side
of the fuselage. The canopy was destroyed. The propeller had the blades
bent, probably due to contact with the ground during the blast phase.

3.2+5 Wing Damage on F-l:7 (Easy Shot)

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

iy o
.
-

r. "
outer-wing sections was missing, Figs. 3.35 and 3.36 portray the general ;{-j{-::i-;
condition of the right outer<wing panel. The gun~bay door was buckled, NN
Sand-blast effects were more severe on the right hand wing, but the NS
structural frame was practically intact, N

?&m‘é}".%iﬂ_?

3.2.6 Empennage Damage on F-;7 (Easy Shot) :.”_ :~’_::—"_._-‘_.

The skin on the upper surface of the horizontal stabili-
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 RO
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,
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from the Left Side Previously Incident to the Blast on Dog

Fig. 3.30 Condition of Vertical Tail of B-17 After Easy Shot as Seen
Shot




N T e I DA ST e B e s R e e T s

Fig. 3.31 Condition of Right Side of Vertical Tail and Dorsal Fin
of B~17 After BEasy Shot
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Pig. 3.35 Damage Sustained by Right Wing Panel of F~47 During Easy
Shot, Ailerons and flaps Were removed prior to %his shot.
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CHAPTHR L
DISCUSSION

L1l CENTRAL

The aircraft were positiored at specific ranges determined by
the astimated overpressures, the B~17 at % psi and the F=L7 at ©
nsi, § The data available prior to the BUSTER omerati on indicated
that Tor a 25 KI bomb an overpressure of 3 psi would be realized
at approximately 6,300 feet ard 6 psi would be realized in the
vieinity of L,250 feet.j}The aircraft were positioned accordingly,
as shown in Fig, L.l.

L2 Moy ST

Resvlts of Project 3,%2 instrumentation indicated that an over-
oressure of 4,2 psi was experienced by the F-47 at 1,250 feet:j
Overpressure data was not obtained from other agencies for Dog
Shot reportedly dus tn malfunction of equipment, hence nc correlation
is possible, Overpressures were not measured at the I-17 but it
is cstimated that at £,500 feet the peak overpressure was about
4.1 psi, Details of Project 3.2 instrumentation procedurecs and
results are included in Apperdix A. Both aircraft sustained su’ficient
camare to prevent fiight missions prior to malding repairs.

l1e3  BEASY S:HCT

1 on Basy Shot, the F=L7 at 2,675 feet from ground zero was
subjected to about 7.7 rsi and the B3-17 at 5,9L7 feet sustained a
peak overpressure of about L1 psi accarding to data supplied
from other agencjes.é The Project 3,.,%& instrumentation data was
not obtrired on Easv Shot due to failwre of lamp filaments in the
recordine oscillozraphs, The F-L7 was destroyed with compiete
failure nf the left wing, a ssvere failure of the fuselage near
the mid-section, and a failure at the base of the vertical stabiligzer
in addition bto extensive local skin and frame camage. The B3-17
was orienteé nose in which is a favorable position to reduce damage
to most of the structure with the exception of the borb-bay doors,
hovrever, local skin buckles were procduced over the entire airframe
durinc Tasy Shot, The opening of all the small inspection doors
on the wing was previouvsly experienced at a consicerably lower
overpressure on Jperati on MHENIUSE, as was the sensitivity of
torb-bay coors to damage at low overpressure, “he locations of the
airera’t reiative te ground zero for Doz and Zasy Shots are shown in
Fig . ).1, .1 .
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CHAPIER b
COMCLUSIONS AND RECCIMENDATIONS

5,1 CONCLUSIONS

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

5.1 Fighter Aircraft with Tail Toward EBlast

Fighter aircraft, as represented by the F-47, exposed
Cirectly to an atomic detonation with the tail toward the blast will
te rendered unflyable in overpressure regions of 4,9 psi or higher,

5ele2 Bomber Aircraft with Side Toward Blast

Bomber aircraft, as represented by the B-17, exposed
dircetly to an atomic detonation with the side toward the blast
will be severely damaged and rendered unsafe foar flight in over—
presswre regions of 3,1 or higher,

5e¢1e3 Bomber Aircraft with Nose Toward Blast

Bomber aircraft (B-17 type) oriented with the nose to-
warc the blast will sustain skin buckles and some frame buckles
at over-pressures of L,l psi or higher,

5.2 RECQMTNDATIONS
5.2.1 liore Comprehensive Proagram

It is recommended that a more comprehensive program
te initiated to determine on a statistical basis tte wulnerabi lity
of parked aircraft to an atomic detonation,

5e2e2 Sufficient Aircraft

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

CSCILLOCRAPHI C-TYPE RECORDING IN
THE PRESENCE OF ATONIC EXPLOSIONS
(UNCLASSIFIED)

A1 PURFOSE

To studv the feasibility of using oscillosraphic-type record-
in; instrumentation for obtaining data on aircraft structures and
structural components in the vicinity of atomic expilosions and to
ieasure certain kinetic effects on an F-47 aircraft,

A2 FACTUAL DATA

The information reported herein was obtained from Dog and
Basy shots Operations BUST:R as part of Project 4%.&. 7The sensing
and recording of the required information was accomplished by
using resistance type acceleration, pressure, and temperature
transmitbters, mlti-channel ileiland oscillograph, Nosker bridge
balance units, and appropriate connecting circuits, Variations in
the quantities to he measured affected the gages and produced a
oportional electrica: unbalance in the bridge circuit of the gage.
Tre amount of unhalance of each gage bridze circuit was measwred
by tre deflection of a DYArsonval type galvanometer cornected
across t'e output terminals of the circuit. The deflection of each
galvanometor was recorded simitaneously 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
edze of the paper to vrovide a time reference for the recorded data,

The coamponent parts of the system were calibrated by subject-
ing the gages to representative values of their specific functions
vhiile the gages were properly connected through the balancing
contrcls of the oscillozraph. *‘he oscillograph trase deflections
were then compared to tre corresponding applied leads to obtain
a calibration factor based on the amount of applied loads required
.er inch of trace deflection, {his was accomplished for each
rae-salvancmeter combination usecd on the test,
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For the purpose of this stucy it was necessary to prepare in-
strumentation for two instailations. The first, an installation
in the cockpit of an F~47, was used to sense and record local
vressure, temperature and accelerations, with the aircraft on the
ground during the tests (See Fig. A.l, A.2, and A.5). I‘he second,
an installation in the ground, was used to sense and record similar
local data (See Fig. A.y). Lhe oscillograph, oscillograph battery
and the bridge balance unit used in each installation referred to
above were shock mounted in a steel box in order to prevent damage
from accelerations resulting from the test expiosion., In each
installation two Statham accelerometers were used to measure the
vertical acceleration during the test, ore accelerometer was mounted
on the oscillograph and a second was mounted on She steel box. A
third Statham accelerometer was used to measure e horizontal
radial anceleration, ar acceleration which occurs along a radins
through groun? zero for the test,

Alumimum sheets (,020-24ST) with the upper surface finished a
dull black ansd a transonic temperatwre transmitier fixed o the
underside were used to measure the temperatures during the tests,
Prassure transmitters which had a fifteen (15) pound per sguare
inch range were used to measure the test pressures.

"ue 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 éxact location of
these sersing units are covered in paragraphs 10 and 12,

The galvanoreter deflection for any given bridge unbalance is
directly proportional to the bridge voltage, therefore the voltage
of each bridge balance unit was recorded during the test,

In order to actuate the instrumentation at the exact time the
test started two Edgerton, Cermeshausen amd Gier, iype A-2 3lue Boxes
were used, -he type A-2 Blue Box contains a 929 photo-tube (V 101)
with a L.7 mezohm cathods load resistor which is coupled with a 2D21
zas-filled thyratron (V 102). The thyratron is nommally non-con-
ducting but is energized by an abrupt rising, light puise of
sufficient intensity which strikes the cathode of the ©29 photo-
tube, The relay closes within two (2) mitliseconds after the light
pulse and remains closed until after the reset button is mawally
pressed, ‘e power was supplied to the Blue Box by a 115 volt, AC,
four mundred (1,00) cycle inverter,

b ™ P PR sy iy
NGRS e ol L Dot ENRC M AT L PO IR PO S SR PR O T St = BRI RN R WA R,

¥ .f
‘
it

Y




sowl
B Eew

e NY

Ty

+

Pig. A.1 ILocation of Instrunentation Chest in F-47 Cockpit After

Removal of Control Stick, Rudder Pedals, and Instrument
Panel. Chest contains accelerometer, recording oscillo=
greph, bridge balance unit, battery, and automatic controls.
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Fig. A.3 Condition of Ground Mounted Instrument Chest (Larze Box)
with Thin Skin Thermel Sensing Plate on Top, Small chest
contains photc cell triggering mechanism for starting
recording systems,
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It vas necessary to provide a warm vwp period for the bridge
balance units and tie Zlue Boxes, Lthis was accomplished in each
insvaliation - usin, a 24 Voli timer switch which was operated by
a standard aircraft battery. At appraximately i - 12 horrs the
clociz for tne t.mer swiich was started, anc vhe tirer switch was
not W urip tae due Zox warm-ur relays anc twrn on the bridge
voltages thirty minutes before H hour, The iizhl ocutput of the
test explosion actuated the Blue Box which started the recording
mecnanism,

At the ,evada test site the rudder controls, suit heater, con-
trol stick and supporting castings, instrument panel =2nd &ll adjoin-
inz panels were remcved from the cockpit of the ¥=l7 Serial Mo,
Ili=9500, This was necessary for the purpose of installingz the
instrumentatior in the airecraft, ihe steel box containing the
oxcillograph, oscillograph b c¢tery and bridge balance unit was
secvred irmcdiasely forward of the pilcts seat on the cockpit Lloor
Fire All, It was located in such a way that the longl tudinal axis
or the oplical axis of the oscillograph paralleled the longitudinal
axis ol the aircraft. Positioning the oscillograph in such a mantter
was necessary in ader to have minimum side accelerati ons acting
on the galvanormeters durir; the tests, The temperature panel was
located four ‘lj) inches above the totlom of the pilots! seat,
parai.es to the ground, The pressure transmitter for this instale
lation was located on the rizht side of the fuserage Jjust shead of
pilots compartment, 1., 4.5, The Dlue Box timing switch inverter
and hattery were buried in the ;round next to the aircraft figure
A.7, and the Iluve 5Sox window was directed at the initial point of
the test or the point at which the weapon was cCetonated,

The commecticn cable from the 3lue Sox Lo the Aircraft in-
strumentation vas long encurh to allaw for a tnirty (350) foot
aovement cf the aircrafi, In order to prevent the incudiation from
mrnins of'f of the cable due to the initial radiant heat of the

zplosion, a1l lead-in wires vere probcocted by eitvher being buried
in the ground or vrapped with aluminum foil,

The steel bax, cotaining the oscillograph, and the component
parts for the secand installation was huried in the ground ten (10)
feet off the right wing tip of the F-L7 aircraft, figure A,7., The
top of the box was exposed and at zround level with the longitudinal
axis of the oscillorraph along a radius throw h ;round zero, or the
ground point ¢irectiy below the initial point of thc *test, The
terneratare panel was mounted on the exposed surface of the box
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furthest from the ground zero, and the source for the pressure trans—
mitter was located on the exposed surface of the box closest to
ground zero, Tor this installation the Blue BoX, timer switch, in-
verter and battery were placed five (5) feet from the oscillozraph
box with the Blue Box window directed at the initial point of the
test, Figure A,6, All connecting wires in this installation were
buried to prevent heat damage to the insulation,

Durinz the test no additional precautions were taken to pre=
vent any radiation from affecting the photo~sensitive paper used
for recording, Shielding with lead sheet or concrete were purposely
omitted so that the radiation effects could be studied,

Due to the operational limitations it was necessary to install
all instrumentation approximately twelve (12) hours before H hour,
At this time the final operational check of the insirumentation was
made and a zero record was taken for the test, ¢

The first of the two (2) atomic explosions cduring which measur-
ments were taken, was a 20,9 KT weapon, For this test the aircraft
and ground instrumentation were four thoucand, two hundred and fifty
(L250) feet from ground zero, This distance was theoretically
selected to give a six (6) pound per square inch over-pressure,

The peak values recorded for this test for all measured quanti=-
ties are listed below for each of the installations

"kircraft Inst.

s yn1
L ¥

“
"
.

7

.

7
3
[ 2 'S

,,
AT
. ,

]
ks

’
5 ¥

oA

Ground Inst, Response
Quantities Value Value of Pick=up
Overpressure (psi) LR L.82 Good
Vertical Acc.Box (G) 5.2 to=8 9 to-22,75 Fair )
Vertical Acc,0sc. (C) 7.9 to=2.L 4,9 t0o=,85 Fair n
Radial Acc. Box (G) 344, to-2.9 i TO= 28 Fair /"
Temperatu: ‘s ('F) 92¢ 220 Good
The figure numbers above refer to graphs on which the input and ¢ P
response are plotted versus time,
The ground shock had no apparent influence upon the galvano-
meter response; however, the air shock had a definite effect upon i
the galvancmeter recording, lhe galvanometer response to air shock r
could not be separated from the actual accelerations encountered, '
and there is possibly a fourteen percent (14%) error at the peak B
S\
... . .'ﬁ "\




reading fcr the pressure recorded on the aircraft, From the pressure
time plot, Figure A.&, it is noted that there is an abrupt change
in the slope at four (L) pound per square inch and at four and two
tenths (4.2) pounds per square inch on the increasing portion of
the curve and a similar change at the same values on the detreasing
portion, These changes of slope give evidence to the possibility
that air shock could be responsible for this final peak, The
ground installation does not show a similar condition for the

{ pressure record, The reason for this is undetermined.
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The temperature measurement for the ground installation showed
good response and the effect of air shock could be separated from
the aciual temperature successfully, The temperature recorded in
the aircraft was of much smaller magnitude than that of the ground
installation because of shielding from the direct radiation of the
weapon, The ground installation temperature record showed a lag
to the first peak of one (1.0) second and a lag to the second and
larzest peak of two and sixty five hundredth (2,65) seconds,
Tigure A.2%.

. The radiation eminating from the test explosion was also of
definite concern for its effect upon the photo-sensitive paper, caused
A a considerable fogging or graying. The radiation effects of the
first test did not seriously impair accwrate reading and inter-
pretation of the record,

The test explosion had no physical effect upon the instrumenta~
tion itself except that the filter windows of the Blue Boxes were
broken, This damzge did not effect normal operation and the Blue
Toxes were used successfully on the last test,

The second of the Lw.¢ (2) atomic test explosions during 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-
Ared and seventy five (2675) feet from ground zero, This position
) was selected theoretically to give a fifteen (15} pound per square
- inch overpressure, .

- - Th2 galvanometer lamp in each installation burned out at soms
e - . undetermined time after a zero record was taken, so nc¢ information
- . was acquired other than radiation effects., Since there were no

. traces on the exposed record it is not possible to determine whether
R . the amount of fogging obtained was severe enough to seriously impalr
RERS. Cu reading and interpretation,
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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 recommen-
dationg are found in tabular form in Table I,

A.3 CONCLUSIONS:

The radiation emitted from the test weapon had very definite
effect on the photo-sensitive paper used in the recording oscillow
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 errar at the peak pressure readings for the aircraft
instrumentation, The temperature readings could be faired through
the zalvanometsr response and good response was obtained from the
temperature pick-ups, i

SRl e
S

The radiant heat accompanying Basy Shot was sufficient to melt
approximately half of the temperature plate of the grourd installation,
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It is recommended that:

The oscillographic-type instrumentation as described be
& considered for use under conditions of the first range and KT com=
F 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,

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

A1l recording instrumentation shovld 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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\
\ [ CABLE ROUTING GROUND
\

INSTALLATION

[ ]» 2l voLT BATTERY
FOR A1RCRAFT INST.

BLUE BOX FOR
AIRCRAFT INST.

BRADII THROUGH GROUND ZERO

Fig. A.?7 Schematic Diagram Showing General Location of Instruments
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ARMY ACTIVITIES

Asst, Chief of Staff, G-1, Department of the Army, Washington
25, D. C.

Asst. Chief of Staff, G-2, Department of the Army, Washington
25, D. C.

Asst. Chief of Staff, G-3, Department of the Army, washington
25, D, C.

Asst. Chief of Staff, G-U, Department of the Army, Washington
25, D. Cs

Chief of Ordnar.e, Department of the Army, Washington 25, D. C.

Chief Chemical Officer, Temp. Bldg. T-7, Room G-522, Gravelly
Point, Va.

Chief of Engineers, Temp, Bldg. T-7, Room G-425, Gravelly
Point, Va.

The Quartermaster General, Second and T Sts. SW, Room 1139A,
Washington 25, D. C.

Chief of Transportation, Temp. Bldg, T-7, Room G-816, Gravelly
Point, Va,

Chief Signal Officer, Department of the Army, Washington
25, D. C.

The Surgeon General, Main Navy Bldg., Room 1651, Washington
25, D, C.

Provost Marshal General, Main Navy Bldg., Room 1065, Washington
25, D, C.

Chief, Army Field Forces, Fort Monroe, Va.

President, Army Field Forces Board No. 1, Fort Bregg, K. C.

President, Army Field Forces Board No. 2, Fort Kncx, Ky.

Prasident, Army Fiela Forces Board No. 3, Fort Benning, Ga.

President, Army Field Forces Board No. 4, Fort Bliss, Tex.

Commandant, The Infantry School, Fert Benning, Ga.

Commandant., The Armored School, Fort Knox, Ky.

President, The Artillery School Board, Fort Sill, Okla.

Commandant, The AA&GM Branch, The Artillery School, Fort Bliss,
Tex.

Commandant, Army War College, Carlisle Barracks, Fa.

Commandant, Command and General Staff College, Fort lesven-
worth, Kans,

Commandant, Army General Scacol, Fort Riley, Kans,
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Commanding Generel, First Army, Governor's Island, New York 4,
N. Y.

Commanding General, Second Army, Fort George G. Meade, Md.

Commanding General, Third Army, Fort McPherson, Ga,

Commanding General, Fourth Army, Fort Sam Houston, Tex.

Commanding General, Fifth Army, 1660 E. Hyde Park Blvd.,
Chicago 15, I11l.

Commanding General, Sixth Army, Presidio of San rraucisaco;
Calif.

Commander-in-Chief, European Command, APO 403, c/o Pos:master,
New York, N. Y.

Commander-in-Chief, Far East, APO 500, c¢/o Postmasver, San
Francisco, Calif.

Commending General, U. S. Army, Pacific, APO 958, c/o Post-
mester, San Francisco, Calif,

Commanding General, U. S. Army, Caribbean, APO 834, c/o Post-
master, New Orleans, la.

Commanding General, U, S. Army, Alaska, APO 942, c/o Post-
master, Seattle, Wash.

Director, Operations Research Office, 6410 Comnecticut ave.,
Chevy Chase, Md.

Commending Officer, Ballistic Research Laboratories, Aberdeen
Proving Ground, Aberdeen, Md.

Commanding Cfficer, Engineer Research and Development Labora-
tory, Fort Belvoir, Va.

Commanding Officer, Signal Corps Enginsering ILaboratories, Fort
Monmouth, N. J.

Commanding Officer, Evans Signal laboratory, Belmar, N. J.

Commanding General, Army Chemical Center, Md. ATTN: Chemical
and Radiological Laboratory

NAVYI ACTIVITIES

Chief of Nevel Operations, Department of the Navy, Washington
25, D. C. ATTN- Op-36

Chief, Bureau of Ships, Department of the Navy, Washington 25,
D. C.

Chief, Bureau of Ordnance, Department of the Navy, Washington
25, D, C.

Chief, Bureau of Medicine and Surgery, Department of tne Navy,
Washington 25, D. C.

Chief, Bureau ¢f Asronautics, Department of the Navy, Vash-

ington 25, D, C.
Chief, Bureau of Supplies and Accounts, Department of the Navy,

Washington 25, D. C.
Chief, Bureau of Yards and Docks, Department of the Navy,

Washington 25, D. C.
- 82 ~
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59~ 60
61- 62
63- 64
65- 66
67- 68
69- T0
T1- 72
T3- T4
75~ 76
77~ 78
79~ 80
81- 83
84- 85
86- 87

88- 89
90- 91

92- 93

k- 95
96- 99

100
101-102
1.03-104
105-106

107-109
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Chief of Naval Personnel, Department of the Navy, Washington
25, D. C.

Commandant of the Marine Corps, Weshington 25, D. C.

Commander-in-Chief, U. S. Pacific Fleet, Fleet Post Office,
San Francisco, Calif.

Commander-in-Chief, U. S. Atlantic Fleet, Fleet Post Office,
New York, N. Y.

President, U. S. Naval War College, Newport, R. I.

Commandant, Marine Corps Schools, Quantico, Va.

Chief of Naval Research, Department of the Navy, Washington
25, D. C.

Commander, U. S. Naval Ordnance laboratory, Silver Srring 19,
Md.

Commander, U. S. Naval Ordnance lsboratory, Silver Spring 19,
Md. ATTN: Aliex

Director, U. S. Naval Research Laboratory, Washington 25, D. C.

Comnanding Officer and Director, U. S. Naval Electronics
Laboratory, San Diego 52, Calif.

Commanding Officer, U. S. Naval Radiological Defense Labors-
tory, San Francisco 24, Calif.

Commanding Officer and Director, David Taylor Model Basin,
Washington 7, D. C.

Commander, Naval Material Laboratory, New York Naval Shipyard,
Naval Base, New York 1, N. Y.

Officer-in-Charge, U. S. Naval Civil Engineering Research and
Evaluation Laboratory, U. S. Naval Construction Battalion
Center, Port Hueneme, Calif.

Commanding Officer, U. S. Naval Medical Research Institute,
National Naval Medical Center, Bethesda 14, Md.

Commander, U. S. Naval Ordnance Test Station, Inyokern, China
Lake, Calif.

AIR FORCE ACTIVITIES

Assistant for Atomic Energy, Headquarters, United States Alr
Force, Washington 25, D. C.

Director of Cperations, Headquarters, United States Air Force,
Washington 25, D. C. ATTN: Operations Analysis Divisi-n

Director of Plans, Headquarters, United States Air Force,
Vashington 25, D, C. ATTN: AFOFD-Pl

Director of Requirements, Headquarteras, United States Air
Force, Washington 25, D. C.

Director of Research and Development, Headguarters, United
S*ates Air Force, Washingtom 25, D, C.

Director of Intelligence, Headquariers; United States Air Force,
Washington 25, D, C. ATTN: Pkya. Vul. Branch, Air Targets

Division
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110
111-113

15
17-118
119-120

121

122
123

124
125-128
129
130

131-132
133
134

135-136
137-138
139
140

1h1-142

353-1h4
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3 - Copy No.
s 4
‘_: Director of Installations, Headquarters, United States Air
N Force, Washington 25, D, C. 145
g Asst. for Development Planning, Headquarters, United States Air
Force, Wasnington 25, D. C. 146
Asst. for Materiel Program Control, Headquarteras3, United States
Air Force, Washington 25, D. C. 147
The Surgeon Generel, Headquarters, United States Air Force,
Washington 25, D. C. 148
Commanding General, Strategic Air Command, Offutt Air Force
Base, Nebr. 149-151
Commanding General, Air Research and Development Command, P.C,
Box 1395, Baltimore 3, Md. 152-161
Commanding General, Air Materiel Command, Wright-Patterson Air
Force Base, Dayton, Ohio 162-163
Comwanding General, Air Materiel Command, Wright-Patterson Air
Force Base, Dayton, Ohio. ATTN: Air Installations Division 164-165
Commanding General, Tactical Air Command, Langley Air Force
Base, Va. 166-168
Commanding General, Air Defense Command, Ent Air Force Base,
Golo, 169-171 ¢
Commanding General, Air Proving Ground, Eglin Air Force Base,
s Fla. 172-173
Commanding General, Air Training Command, Scott Air Force Base, i
- Belleville, Ill, 174-176
Commanding General, Air University, Maxwell Air Force Base,
Montgomery, Ala. IT77-179
R Comranding General, Special Weapons Center, Kirtlend Air Force NV
i * Bage, N. Mex. 180-182 ?5%é$%A%
SN Commanding General, 1009th Special Weapons Squadron, 1712 G St. e
N NW, Washington 25, D, C. 183 R
Commanding General, Wright Air Development Center, Wright-
2 Patterson Air Force Base, Dayton, Ohio 184-187
- Commanding General, Air Force Cambridge Resesrch Center, 230
. Albeny St., Cambridge 39, Mass. 188-189 5
. Commending General, U. S. Air Forces in Europe, AP0 £33, c/o
: ' Postmaster, New York, N. Y. 190-191 L
Commanding General, Far East Air Forces, APO 925, c/o Post- RO
master, San Francisco, Calif. 192-193 o
Commanding General; Alr Force Missile Center, Patrick Air Force 2 .:
Bass, Cocoa, Fla. 194 o T
Cormandant, USAF School of Aviation Medicine, Randolph Air §- — ." -
Force Base, Randolph Field, Tex. 195 B
Asst. to the Special Asst., Chief of Staff, United States Air {
Force, Washington 25, D. C., ATTN: David T. Griggs 196 v
The RAND Corporation, 1500 Fourth St., Santa Monica, Calif. 197-198 v
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AFSWP ACTIVITIES

Chief, Armed Forces Special Weapons Project, P.0. Box 2610,
Washington 13, D. C.

Commanding General, Field Command, Armed Forces Special Weapons
Project, P.0. Box 5100, Albuquerque, N. Mex.

OTHER ACTIVITIES

Chairman, Research and Development Board, Department of De-
fense, Washington 25, D. C.

Director, Weapons System Evaluations Group, Office of the
Secretary of Defense, Washington 25, D. C.

Executive Director, Committee on Atomic Energy, Research and
Development Board, Department of Defense, Washington 25,
D. C. ATTN: David Beckler

Executive Director, Committee on Medical Sciences, Research and
Development Board, Department of Defense, Washington 25,
D. C.

U. S. Atomic Energy Commission, Classified Document Room, 1901
Constitution Ave., Washington 25, D, C. ATTN: Mrs. J. M.
O'leary

Los Alamns Scientific laboratory, Report Library, P.0. Box
1663, Los Alamos, N. Mex. ATTN: Helen Challenger

Sandia Corporation, Classified Document Divisicn, Sandia Base,
Albuguerque, N. Mex, ATTN: Wynne K. Cox

Department of Physics, Princeton University
Princeton, Ne. J'
ATTN: Dr, Walker Bleakney

Commanding General, Wright Air Development Center,
Wright-Patterson Air Force Base, Dayton, Chie
ATTN: MEEI-JJ, Maje He Eo Kee, JTe

Massachusetts Institute of Teclmology, Cambridge,
Mass, ATTN: Dr, Lawrence Levy

Weapon Test Reports Group, TIS

Surplus in TISR for AFSWP

m
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206-213
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215
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217
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224-243

248-297
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