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INTRODUCTION

DELET~ wss deto~ted aa the Apche shot m a bsrFe In the Mike Cra$er

off TeiteiripucchiIsland, Eniuetok Atoll, at 0@6:O0.2 on July9$ 1956. It

vae shot in a Re@lua nose-cone, since this offered the ❑ost etringent maas

discontinultles. It was felt that’such effecte, which mifht degrade field,

DIZWXIQ first teated in Redvinp,should be included In the te6t.
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PART I

GENERAL INFORMATION

.

Ohaerved Weather at Shot Time

Fle, O-1 - Eniwetok Atoll Map

Fig. O-2 - Sclentlfic Stationsand Zero Point

Fi~. o-7 - Radsafo %I_VOy, D-Day

Fffl.o-4 - RadSmfe Survey, D + 2

.

●
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EHXVROK 0’BWtVED WEATHERFOR 9 JULY 1956

-o

APACHE SHOT TIME O&Y&f

Sea bvel Preesure 1010.5 mbe

Free lit Surface Temperature 80.30F

Wet Bulb Temperature ?6. AOP

Deu Point Temperature 7A.9°F

Relative Humidity 8ti

ti%face Wind 030” 15 knots

Vlelbility Over 10 Miles

m

2/10 cumulus; baees eeti~ted 1500 feetj tops est~~d 25J@30 feet 1*
couth and West. 2/10 stratocumulus;basee at 2,000 feet, tops estbted
4,000 feet, Few eltocumulus less thanl/10. 8f10 cirrostratus;estimated
at 30,000 feet (very &in and tranap~nt). ~erOUS COntr@ils *t 3°~000
to 35,000 feet.

~ WEATKER SUMMARY FROM AIRCFWPT

0610Mc Scattered cumulus buildupsapprotitely 50 miles to east
topped at 20,000 to 25,000 feet. Scatteredstratocumulustops eatlmated. .
at 8,000 to io,ooo feet. Very light

0615Mr 10 rcllesnorth and vest
tm~ed at 27,000 feet, tope unknovn.

0620Mt To east end sotheaat of
C’UIdU8 With topll
to 30,000 feet.

below 15,000 feet,

rain shower at Enivetok. GZ clea.

of ground zero. Stratus overcast

ground zero. 6/8 cumulus and strato-
occaeionalcumulus buildup to 2S,000

STATE OF SEA

Ocean Side:
Iagoon Side:

●
.

wave height 4 feet, period 7 eeconde, direction 070°.
Wave height 1 foot.
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Height

w

1,000
2,000
3,000
L,000
5,000
6,900
7,000
8,000
9,000
10,000
12,000
14,000
16,000
18,000
a),ooo
22,000
24,000
25,C00
26,000

—

ms9um

1000
850
740
727

691
682
600
m
400
m
27A
200
150

Direction
kF~ e~

070
070
080
100
100
110
110
130
130
140
150
320
060
040
050
llo
MO
230
280

““”- ““
Height

31.o
L,9@
8,858
9,318
10,340
10,696
11,122
LL,L40
19,230
2L,8f@
31,65o
33,7&l
40,550
46,39o

WINDS ALOFT

Temperature
Oc

25.5
18.2
12.2
08.2
08.5
08.5
05.5
01.2
-07.2
-18.2
-34.2
-38.8
-55.0
-68.5

Speed

w

12
12
10
13
13
13
15
14
16
16
08
02
06
04
02
04
04
06
Oq

Height

28,003
30,000
32,000
3L,000
35,000
36,000
38,000
40,000
42,5m
45,000
47,5W
50,000
52,500
55,m
57,500
@,ooo
65,000
@,000

(0515M)

Direction

300
300
180
ao
1’33
200
250
310
a
280
220

220
180
120
100
080
070

. .

Dew Point

~

2L.2
lL.8
07.2
03.8
03.2
03.2
00.5
43.2
49.5
-20.5
-3L.5
-38.8
M
n

Speed >

06
09
12
u
11
12
13
09
I-4
u
1.4
15
21
24
29
26
34
30



WINDS ALOFI (07Z0M)

Height

1,000
?,000
3,000
L,900
5,0Ca
6,oOO
7,000
8,000
9,000
10,000
12,000
14,000
16,000
18,000
?0,000
22,000

Direction
lk~

o&)
070
070
Oeo
100
110
120
120
130
140
140
IJO
O@
350
02Q
100

Speed

17
xl
21
22

:;
18
19
20
20
11
05
04
04
06
05

Height
Feet

24,000
25,000
26,000
28,000
30,000
32,003
34,000
35,000
36,000
38,000
40,000

Z:o%
47,500
50,0m

Direction

u
160
170

240
250
220
200
210
220
290
280
2’XI
260
240
230

Speed.

06
08
07
07
08
u
15
13
12
10
06
09 :
15
21
32



Fig. o-1 - Ehiwotok Atoll !fap
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—
Project 5,1 - In-Flight Participationof a B-L7 Airoraft - Lt. R. C. hume.nn

olUF,CTIVE

The objective of thle project ID to measure the blast, ~st, ad

thermal efYect@ of A nuclear detonation on an in-flight B-47 alroraft.

With the retarded data the criteria and method used In the E47 Weapon

Delivery Handbok may be verified or corrected. In addition,the project

will proviclebaBic researchdati for the design criteria of l’utureUSAF

aircraft.

INSTRUMENTATION

Ro hundred seventy three data channels were availableon this shot

to record bending, shear, anfitormion In the vine and horizon~ stabilizer,

thermal inputo to the aircraft, themally ln~uced strain, temperature

meaaurtmenta, and overpreesure. Prior to shot participationV.C)% of

the~e channeln were operatlrigeatiefactorily. There haa been no nevly

acl+edinstment.ation since the laat partlclpatlon.

The E!-L7was flying at an abeolute altitude of 30,000 feet,a speed

of ?fachC.75, and on a heading of ?200 at both To and shock arrival. The

aircraft van oriented tail to the ehot; at To the horlzontd range beyord

ground zero vae 29,000 feet, and at chock arrival it vaa approximately

.

RESUITS

@
Themd; A

e
temperatureri6e waa measured in the 020 ~n, 24S7’

v
aluminum right aileron teat panels painted tith 0.8 absorptivitygray

paint. A
e

emperaturerlee vae reoorded on the .025 in alumlnum right

Q
elevator palntd entirely block. Sllght blieterlng occurred in some ml! .
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Project 5.2 - 1~-FllEht Participationof a B-52 - lot Lt. F. L. U!lliame

O?JECTIVE

The obJectlveof thie test was to detennfne the delive~ capability

o!’the P-52 aircraft.

INST!?UKEl:TATIOY

&

.
Instrur,entationof the B-52 for (Apache)consistedof 310

%>“
oscillograph channels which recotidymeanurements from strain-gagebridges,

accelerometers,roll and pitch gyros, mdlometero, control poeftion trana-

ducera, thermocouples,pressure trenaducere,and calorl.meters.In additlh,

lL cameras recotiedphoto-recorderlnstnsments (14 channels),ting deflec-

tionvcloud oovemge, and fireball rlae and grotih.

AIF?C2AFTPOSITION 1?:SPACE

The follovingchsirtahova the akpkme~a positionat zero time and

tire of shock arrlva.l!

Altltw?e Offset !leadlng Slant Dintanue Velocity (fps)
(Abs ft) (ft) (True-?er) (ft) TAS Ground

Conditions at
Time Zero 34m 2600 111 387(YJ 740 730
Con41tlon at
Shock Arrival 34000 0 11.1 DELJ31~

FJSbiTS

Thermal Enewt

Fkdmum Temperature!

sIy&

-16- 11#
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resmret

Jnotmmentatlon ?allures; Eleven oscillographchannels, -Id one

e

.
N-? ca.mernfailed during the Apache) mission. 96.5% of the total

\’v“
inatr-unentatlorma operative.

.
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.e
Project 5.3 - In-Flight Partlclpatlonof a B--MB Aircraft - R. U. Baoban

Q~~:~-~v’E

The primary objective of thin teat ua

overpresmre ard high Q field effacta of a

weapon on a B-66B aircraft in low altitude flfght.

Ih3TRUKi3TAT10N
I+&

Instmmentation on the B-66B for
*

(Apache)consisted of the

follwing: 67 strain gacea at 5 etatlonnand 26 thermocouplesat 7 etatlona
$-

on the L.H. ving~ 16 etraln eaEea at 1 at-atlonand 6 thennooouplesat -

2 8tatlon8 on the R.H. uing; 25 strain gagm at 4 atationa and 12 thermo-

couples at 2 atationm on the L.H. horizontalatabilizer~9 atraln gagea

at 1 atatlor?and 2 themocouplee at 1 atatlon ox?the R.H. horizontal stab-

ilizer; 3 e.traingages at 1 station and 9 thenzououplesat ? etationa on

the L.H. ●levator; 2 strain Eagea at 1 stationand 6 thennocoupleaat

1 etatlon on the R.H, elevator; 56 thermocouplesat 11 etations on the

fuselage; 17 acceler=etera on the fuselage,empenage, and nacelle; 13

calorfmet~rsand 1 radiometer togethervith 6 oamerao in the tail~ 5

calorimetersmd 1 radiometer togetheruith 6 cameras in the fuselage

belly; wing and tAll cieflvctloncameran; 32 baelo flight inatnnnenteon

a photo recorder panel; and ~ correlationchannels.

AIRCRAFT POSITION IN SPACE

Ueing the K-5 Radar ayetem, the B-66B van positioned at an altitude

of 8,000 feet, on a headin~ of 080 degreee,and a horizontal range of

m
5M

.

-la-

- .“”



.
2?,500 feet at time saro. At time of shock arriml, the horlsont.almnge

e “8m- tith the alruraft on the same heading ad at the same
. .

altituda no befo~.

RESULTS

Thexwd s

&@

Q

@J:

Ovemreamret LIfiJ&T~

Omrabllit,,: Of the 296 total cietareoodlng channels, 97? were

operable.

DAMAGE

The tail radome had been replaced wltb a standati production part,

sent aa a spare and vas coated vith XP-104 Hypalon anti-eroalon compound.

The only visual damage vas the bubbling of some of the -on on this

.

●

article.
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.e Project 5.4 - In-?light Partiaipatlonof a B-57B - let Lt. H. M. UO1lS, Jr,

C!UECTIJT

The ob.loctiveof thiu test was to measure the effecte of a nuclear

dato=tion on an In-flight B-57B atrcraft veapona oyatem.

TNSTRUPENTATION

Out of 210 chnnels being recofied, 14 data channels vere lost for

various reaeons cwd haYe been repaired or replaoad by spans.

AIRCPAFTPCEITION TN SPACE

The JP-57B van flying &t an abeolute altitude of 10,39O foct, on ● T

0520 ‘Theeding in a 20 noee left ponitionat H + O. llorizon~ mge to

ground zero at H + O vaa 28,516 feet (aircrafttravellng at 304 ft/see).

Aircraftpoaltlon at time of nhock arrival D-ED

beyond ground zero. f!eadingsane a8 H + 0, altitude 10,290 feet, speed

282 ft/aeo.

RFSULTS

pfemr eomret
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Project 5.5 - In-FliEht Participationof F-4P Lircraft - Lt, J. A. Satntella

Ok’EgTIVF

Waiter (CapabilitiesF-84P) - Thla participationWaB an attempt to

detemine the capability of the F-8LF aircraft by subjectingit to both

thermal and eymmetric blast loads.

Lhrley (S!deloadsF-8LF) - The object of t~e participationwan to

otuiy the dynamic reoponee of fighter structure to anti-symmetricblaot

10WI8.

IKSTRUKENTATTCN
●--

Walter - 100 data channelswere available to recofi moment , shear,

and toralon loade~ acceleration; overpreeaure; temperature~thermal

strain; and aircraft attitude. All of these channels vere successfully

recoxded. However, a flap camera failed to operate properly.

Ikwley - 100 data channelsvere available to record essentially

the eaxe infomrxitionae above. Out of these 100 cbannele,therewas only

one channel that failed.

AT?CWiFT F’O$ITIONIN SPACE

Walter - At time zero, the aircrdt vae flying at an altitudeof

?1,61L ft on an inbound heading of 0700. The horizontal rangevas lg,614

ftvith a left offset of 246 ft. The ohock arrival poaltlon t)m~

DELETED wne 31,?17 ft altitude, D~m ‘ .cnd1,760 ft offeet

to the right. The true alr speed vas 800 fpo.

Ekrley - At time zero, the aircraft vaa flying at an altitudeof

35,(L9 ft on an inbound hendlng of 0600. The horizontal range and offset

were -26,977 ft and 34,80g ft respectively. At shock arrival 13ELET~

SW

-21-
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-0
the alrcnft was at 36,026 ft altittdojl L)mx~ d

34,850 ft off sot to the right. The tme air apeedwu 800 fpe.

-Wx!Js

Walter

Themal -

Gust - Not availableat this time.

CTerprea6ure-, DELETED

Barley

Themd - Negligible.

cuet

Overpreoaum

,

-22-
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Ptiject 5.6 - In-FlightParticipationof an P-101A A_iroraft- Capt M. H. Levln

ORECTIVE

The objective of Project 5.6 38 to determine the responsee of an

in-?light?-1OI.Aaircraft to the thermal tilastand guet effect-eof a

nuclear detonation. A correlation of the reeponeea, combine-lwith kriovn

characterlaticaof my me~pon, till be used to define the mxlnnxm sdo

delivery capability of’the aircraft.

INSTRUEIXTATION

The aircrnft wag inetrumentadvtth radiometer, oalorimetereand ●

--

pressure transducer to measure the themal ad bleat inputs arx?with

@train gages, thennocoupleeand various other Inetrumenta to meaau.rethe

!@

.

aircraft response to the inputs. For (Apache) shot, the aircraft
o

vaa positioned to receive a high mloric input, 101 Cal/cmz, at a 10V

angle of Inci?ence. At thi8 pmltion the alrcrdt vould theoretloally

receive a4T of 3500F on the .020 inch skin covered hcmeycomb surfaces

based on ponitloningyield and the on-time position. At this poeltion the

aircrdt vould receive Lo%deslgn lhnit load on the stabilator.

AITRAFT POSITION IN SPACE

The aircraft was to fly at 15,000 feet absolute altittie a a inbm~

heading of 0400 at a ground speed of 950 fps. It -a pkn~ tht the

aircraft vould be 19.100 feet beyond tzrounclzero at time zero with the

shock arriving
W-J

later at a horizontal range
@

Actual 8hot poeition wan 900 feet

poaitlon at time

e
horizontal range

zero, vlth shock

beyond end 50 feet to the rirht of planned

“ri”ng~terat a

s~

-23- 33
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REsm.?s

.0 @mKa; Tbe only damage to the aircraft vaa a Blight blistering

to the black rain erosion coating on the radome sample, and a Bllrbt

blfaterlng of the whfte,paint on the left otabilatorplaatic tip.

Jn8trumentation: There vaa no apparent damage to tha Instrumentation

of’ the 50 oscillogmph recoded parmeters, 40 praluced usable data.

TWO thexmocouple~produced unxwliable readinge. One ving deflection

camera shutter was out of 8ynchronlsatlonand the film reeultingwas

blurred and unreadable.

@lt Data:,

Themal Data: Temperatureswere considerablyless than pre3icted.

.

Nuclear FM Iation: No Iwlication of nuclear mdiatlon vao recotied

on the pilots film badge.

General: The part!,~ipationwas again consideredsuccessN although

?iaappointingdue to the clieparltybetween the positioningyfeld and the

actual yield eetktee.

DISCUSSION

The contents of this pent shot report are preli.mlna~,tentative and

approximate. They are subject to change pending further evaluationof the

data collected, They vere reported at this time to provide early teat

results to those ooncemed vith effects of nuclear veaponm.

mm

-7L-
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Project 5.7 - Thermal Flux and Albedo Mensuraments frcm A.lrcmft -

Capt. R. L. Dresser

OPJEc~~

The objective of Project 5.7 participationor thlabot vaa to obtain

thermal flux and albe+o informationof a nuclear r?etonatlonvith ai.rbome

calorineter9,radioreter8,and eixteen mllll.nietermotion picture camerm.

J::ST~~TAT~oN

Inntrumentatlonvithln the purviev of Project 5.7 vhloh van installed

in the l?-L7included nineteen N.!uILcalorlmetereand tvo NRDL mdlometers~.

for meanurlng the direct and surface reflectedthomal radiation. SiX

oalorlmeterswere utilized to measure thermal radiation vhlah was back-

ecatteredtowafi the cockpit. Seven GSAP !L9 aaniera8vere utilize&to---

obtain photographiccoverape of the fireball,the earthla surface, and of

clouds beneath the alrcra?t, and aleo of any reflecting surface euah as

a cloud vhlch could contribute to the back-acatterd radiation,

Project 5.7 lnatrumentatlonon the B-52 included the tventy-one

basic Inatrumentafor thermal radiationrneamreuienta,but only an ad41tional

tvo inatrumentawere utllizti for back-aoattermeasurements. Eight GSD

oameraa were installed for photographicoovemge.

Project 5.’7inat~entatlon on

one lnatrumentaand elx camerae.

Project 5.7 Inatrumentatlonon

one ~nstrumentsand tvelve camems.

Neither tactical bomber (B-66,

the B-57 conaleted of the baelc tventy-

the B-(6 conalnted of the beelc tventy-

SNL
B-57) vaa lnatrumentedfor meaauring

back-scatteredthermal mdlation. The tventy-onebaaio themal lnstrumente

. .
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poasoea~ various fields of vicv & vcro ouitably filtered to obtain

.0 qunlltatlve spectral dietributlon lnfonnatloD. All channels ware raoedd

on ConsolidatedRecor3ers except the six back-scntterchann~ls 5D the

EL7 which were recomled on magnetic tape, The cazeraB vere ~ulpped vith

red and blue Tiltere to obbin Infomatlon at eaoh end of the v~eible

region of the spectrum. Several oameras vere equipped vith apectronooplo

ettichmen+nto obtain contlnuouespectra in the visible region. Tvo of

these spectrograph vere operatedat the E.G8GParq photo tover.

AIRCTAFT FOSITIO).’1!’SPACE

Informationof the poei~ion in apace of each airornft la containedin

the poet 8hot reports Of the follovfngprojects:

*
Project 5.1 - 0-47 Projeot 5.? - 0-66

Project 5.2 - E-52 Project 5.L - E-57

RF.SULTS.

Them.al: The preliminaryvalue of total themal input to the

aircraft obtained by Projeot 5.7 instrumentationin Included in the post

shot

vere

report of the appropriate proJect Indicated above.

Back-soatterMeasurenentaon the B-47: The back-soatterirputo

unexpectedly 10V on the beola of predlcttidi~ot the-l Inputstand

in coneequenoe,readable ai~ls were obtairied on only three of the 81x

channela. The uncorrected valuee of these inpute is on the o~er of frcnn

15 to 20 milllcalories.

Phot.oprnphloDatA: A total of thirty-fivecameras vere operatedby

Project 5,7 on thla event. Thirty-threeof these were airborne Ir four

airora~t. Of these, three failed to operate properly. It le impossible

to state at this time hov !mny of the remainznzthirty film may aubfiequently

prove to be uneuitible for analynis ae the films have not been develop~. It

Shzis believed that nearly all of thene cameraa obtained aatiefactoryreoonla.

---
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o Reject 5.8 - In-?light Participationor the A3D-1 Alroraft - IXtR P.S. l+m~

OmCTI VE

The objective of ttxlotoBt waa to

d

nvestigate the A3D-1 aircraft
.’

capability for the delfve~ of nuclear weapons by the measurement

and correlation of the In-flighteffects of a nuclear detonation.

JNST-RUK!ZNTATION

Instrumentationof the A3D-1 sircraft consisted of 96 oscillograph

recording channalBp one photo recorder, four GSAP camera6, and three dogimeters.

The data recorded Included tem~eraturerise, thermal input, rato of thermal

inFut, overpresaure,,guatloading,aircraft response, engine response,aqd-“

gamma radiation.

AIRCRAFT P SITICIo N II?SPACFJ

Tbe A3D-1 aficraft was flying at an absolute altitude of 26,000 feet,

heading 276°T In a tail-on po61tionat H + O. Slant range to ground zero

at H + O vas 36,%0 feet, (aircraftTAS 830 fps) aircraft position‘attime

Of shock ~iV!d DELETED on a headingo?
.

276°T at 25,5W feet absolutealtitude.

RESV.TS

-Z Approximately0.001 roentgena of radiation was receivedin the

cockpit of the A3D-1 aircraft.

S*NL
●

.
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Project 6.1 - Accurate Looatlon of an Electromepetlo Wise Source - E.A, LevIm

,

●
✌

To utllls.etho eloctromagnetioElgnal orlginatln~ from nuclear weapon

dotonationeto determine ground aero of detonation, Secondarily to obtain

the yield data thet is ●vailable in the bomb pulee.

PROCED~

Location of ground zero la mado by we of en inverse Loran principle.

The exact timo the bomb pulse 18 received at various atationn ia recordei;

The exact ti~e difference in receipt of the electrorqmetlc pulse betveen

tvo 8tatione will be uacd to detemlne a hyperbolic curve which runB thrgugh
--

~ound zrro. The point of interapctlon of tvo or more cur~es deterxr~nea

ground zero.

‘here are two eyatema. One of the syatema te knovn as the lone base

line syete~ and the other tho short base line system. Each ayotem ha6 two

sete of station9. The long base line has one set of stations located in

the Hawsdian Islande (Midvay, Palmy_raand Maui) vlth synch.ronizincantenna

station at Haiku, Maul, and the other set of stations in the States

(Harlin@on, TaxasJ Blytheville, Arkanaaej Kfn.ross, Michigan ad Rome, New

York) tith s~chronizing antenna atmtion at Cape Fear, North Carolina. The

short base lines have one eet of etati~nslocated in the Hawaiian area (Kona,

Hawaii; Papa, liavaii~and Red Hillt Maul) tho other net In California (Pittsburgh

Woodland, and M~ille).

W.!&E JSNL
All otationa in both the long and short baBe lines succeoafully rec~lv~d

nnd recorded the veve form of the electromagneticpulse emanating from the

bomb detonation. Line of poaltlon and fix errors till be reported in the

Rojeot 6.1 report.

-2$-
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PrQj@ot 6,9 - Effsots of AtoIBlo F.xple8!oRB on the Iononphore - )4, Hawn

?#TXTI~

The
P

eotive of Projeot 6.3 vae ta obtain data on the effeota of

L

.$” Ws
nuclear ●xplosion on the ionosphere. Principally,to :nvestl-

gate the area of absorption,probably due to the high altitude radio-

active particles, and to study the effeot Of orientation re~tl~e tO the

earth’a magnetic field on F2 layer afrecta.

INSTRUHEFTATION

The syetem oomprised:

Tvo Ionosphererecofiors,tne G2, operatingon pulse trane- ?

mleeion, lnatalled in 6 ton trailer fans, one looatd at Rongerl.kAtoll

and one located at Kueaie in the Caroline Ielanda.

One Ionosphere recoderj type C-3, opemtiw OD Moe t=ne-

~~g~on, lng.mld in a C-97 plane based at Eniwetok Ieland.

Detailed Description

Ionosphere recorder

AN/cPQ-7, type

cite (florigerlkAtill)

elte (Kuaaie)

C-2 Ionosphere recorder with a pover output

of 10 KW peak pulme alternately transmittingand reoelrlngautomatloally

ovor the rang. of frequonoieafrran1 to 25 magauyolee, This aqulpent

meneuma and reoofia at vertioal lnoldence the virtual height and

oritioal frequenoleo of lonlaed reglone of the upper atmosphere,

A 600 ohm multiple wire antenna designed and erected, no

that the dlreotion ofmaxlnrum lntone~ty of ra.d~atlonwlll beat the ~~
-.

-29-
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d.s.lrcd vertical angle over all of the operatingfrequenoy rangs f-

0 1 to 23 megauycleo. The tra~adttfr.g and reoeivlngantennas ard tho

grourd plane vere in mutual perpendicndar pl=es ulth tbe plane of the

tmnsrnittlngantenna oricntd 53 de~ea to the eaut of =gnetlc north.

,**
Iono-pherarecomior site (c-97 aircraft) ..

4
Same aa for Rongerlk and Kunaie, exoept that n C-3

ionosphererecordervss used. Thfa recorder lo the same as the C-2,

except for a few mdification8 and lmprovamenta.

The transmittingantenna in the C-?? wan a eingle vim

delta fa~tened to the lateral extremities of the tAil aasembly.

OPERATIONAL

Xuaale: Routine operation until H-15 mimtes; thence once per ~

minute until E + 22 minutee: thenoe twice per rlnute, altamating the

receiving ad transmitting antennas at the end of each 15 second sweep,

until approtitely H + 9? mlnuten; thence once per minute until H + 8

hours; thence routine,

Rongerikl Routine until H-15 minutes, thence onoe per Rlnute untfl

H + 8 hnure; thence rcutlne.

C-97 Airborne Station: This atatlon successfullyparticipatedIn

this test anflsore data were obtained. Recordeddata for thle stition

has not been available for revlev at the time of this vrltlng due U the

planea return to Hickam AYB for maintenance.

RESULTS

til stationo operati successfully for thie shot.

.

Kuaaiez At H + 17 Flnutes a pronounced disturbmoe. sinllar to ttat I

d
.

.’

observed during
,,@

(Cherokee)and ‘ Zuni), vaa obaervad In
SNL

I
the F regfon apparently moving tovamis Kunaie at about the hei~ht of the “-



n IV=.. Tbe dati indioetes ● continued d~~t=~ce In the ? wdon fcc

.0 about H + L hours.

Rongarikl V- little effect w observd at Rongarik from thie shot.

Rom about H + 30 until II+ 40 minutee elight interruptlonain the one hop

and tvo hop traces ocourred. Theee lntemnrptionavere over different

frequency rangee of not more * 1 UC in band v’, .

d
C-97 Airborne Stationi Abeoqtlon on .(Apache) wae more severe

*
than OD” (Cherokee)ad (Z~l), but the diaturbanoeto the

ehape of the ionoaphcre layma ma mall in comparltson.The dist,wbance

to the layers con91Bted chiefly of the traces looking ragged or rough,

ln~tead of dleintegratlngand moving ltige tirtu.alhel~hts aa they did

a

●
✍✍
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Charecteriatiooof Alrbome Flush Mounted

Antennae and Photo ‘fubeafor Yield Mtexmination at ~nded

Cround-tu-Nr Rangea - A. J. Maters

To determine the effecttveneaaof flueh niountd airbornemtefinas

ad phototubesat various ground-to+ir rangea in detectingch..rtmterleti:

low frequency eleatromagmetiaradiation and vioible radiation,reepeotively.

To determine the temporaland aplltude characterist!ceof the low

frequency electromagneffcradlatlon at var’iou8ground-to-dr rangee.

To dutennlne the temporal and Inteneity oharaolerfstlosof vlaible ~“

radiation at various ground--air rangee.

To determine the ef~ecte of ambient oonditionaupon ti~eeatiafacto~

xneasuremertof the parmeters specified In the first two items.

INSTRUMENTATION

2 fiducialantenr.ae 2 scope cmeras

1 eynohronizer 1 sequence camem

2 photohead6 1 recorder

2 VuMont Scopes (1 a dual beam, 1 a sirgle beam)

TECHNIQUE

Signal la received by antenna fed through an amplifier and then to

the ecope. The signal la then photographed. Photohaad output is led

directly to the recorder, The sequenoe oamera photographsthe blaBt directly

for une In correlationof previoun data. lMBtinCe waa approdmtely

4X miles,

●
.
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SlptiB were received on both antennaa. Light was admitted to one

of- the oameras c?eatroying the plctu.m of the traoo. Hovwer, the other

cauera recorded the other trace.

Photohead data was obbilned.

SIYL

33
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Project 9.1 - Technical Photography. Lt Col Jack G. Jamee

Three RB-50 aircraft,Carter 1, 2, and 3, yticipated on this event.

Aircraft were positioned at 70 nautical milee horn ground zero In e~at,

south and voat qundrants. At H-hour Carter 1 vaa on orbit cant of GZ at

20,000 feet. His firet 15 minute leg of photography vae Intmrupted at

plue 8 m.inuteeby toverlng cumulus. The aircraft diverted and returned to

zero starting point. A second 15 minute Ies ws wccesafd. c~t~ 2!

south of GZ, had an unrestrictedvlev from 20,000 feet from zero time to

plus one hour fifteen mlnutee. Three 15 minute photo rune were de.

Cartex 3, veet of GZ, climbed to 30,000 feet attempting to avoid ●

natural cloud obscurationbut at zero time vas in heavy thunderstorm

activity and wae unable to photograph either the detonationor the

reeulting cloud.

Carter 1 and Carter 2 vere favorebly poeiticned for triangulation

photography and rceulta from thie misoion are expected to be good.

SNL—.
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Ing of the elcctranagmetlc radlatlon in the radio frequency range. In

ad?ltlon,methcxlsof obtainin~ other diagnostic inforatlon frcnnthie

radiationare investigated.

“’;-’;
Apache) Eave good clear tmcea on all chanficla.The tl=e

intervalmeaeurul D13LET~

.

. -.

. —— .—. .—.—— —.——

. .

----e-
Project If,? - Electroma@etic Investfgatlons- R. Partridge

Froject 16.3 IEeasuree the tlm{+n+~m’al between the prhary 6x!

8ecorxlary reactio~n by clirectoscilloacopicrecor3-

.,”

%:?
g:,

-.+s
Y,
z~

SN14
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Proeram 21 - Radiochemiatry

Frogram 2? - ScientificPhotogmp@

R. H. Goeckemn

H. B. Keller

SNL
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Pr.ojeot21.1 - Radiocheuilcnltiy8i8 - R. cmck~

Fissionyield I
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Fbject 2i.2 - %mipli~ - R. Batzel

The Air Force SpeciQl Weapona Center eupplied two F-8& and four P-57

to take samples on this device. An additional %57 VaII prwided to ect aa

control plane.

Aircraft Time after shot Alt Collected Fie8ion Pilot F@diat-
Ho~R ~ou~~d Feet be Wiruz 1on mr

051 1.30 - 1.50 38 9.45 X1015 3,1&2

049 1.4fY- 2.06 U-44 5.51 X1015 2,325

495 2.00 - 2.16
15

51 - 54 2.62x 10 2,880

500 2.00 - 2.30 47-43 7.68 x 1015 2,732>

.
502 2.30 - 3.00 52 10.00 x 1015 3,335

SOL 3.00 - L*3I
.

The cloud on ,(Apache)topped at about 85,000 feet and the bese of

the cloud vaa at””30,000feet.

The samples collected on thie device wre very good. A eufficlent

amount of fissione vere collectedto make all measurementsnecese~. The

success of this project can be attributed to the interest show and

cooperationgiven by the Air Force personnel.

*

-79-
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Project 21.3- Short Half-1ife Activltlea- F. Mcszyer

Project 21.3 VPL8engaEed In finding total trltium in the cloud. Thie

wea done in the followingmanner; Carrier amounto of heavy water, k~ton

and xenon were added to the oollectlonbottleo prior to the program. ‘he

collection ayatem consi~ted of filters for ~rticulate matter and collection

bottleO mounted on the BaDpllng planes. CeB smples uere collected ht

veriou8 altitudeeand times fol.lovingthe detomtion and returned to ParIY

for Oeparetlon. Krypton, xenon, vater and cerbon dioxide were separated

from the Eas sam?le and molybdenumuae eeparatedfrom the filter sample.

Krypton, xenon and molybdenum were collected to determine fissions per }

14 and H3 were returned tocollectionbottle. The remainingcictivitie8,C

the laboratov, ae &rium carbonete end vater for t~le dete~~mt~on of total
.

tritium and ‘pos6iblyC14 yield.

The fi8aionbottle deta are aYhovnin Teble 21.3-1.

.

.

isIyL-.
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TIFfE- o&16 7/9/56

Bottla RW-Ap - Bp-146 RW-Ap - F’P-114 RU-Ap - BP-lL4 RU-Ap - BP-l=@

Hot Shot ~ Tiger Red 2 Hot Shot 3 Hot shot 2
Flt

Alt 50,NO 42,000 50,000 46,000

+99-166 +1L6 - 173 +121 - 179
Coil Time* +177 - 259

Net Sample Ut 17 oz L1 Oz 5 Oz 1* Oz

PSI*Q 9.45 900 1050 850

U
1.17 x 1011

12 1;

IUes fm Kr 1.54 x 10 3.28 X 10 2.11 x 10

12 u 12

Fiss fm MO 2.23 x 10U 1.45 Xlo 2.50 x 10 1.39 xl-o

FISSICN BOTTLE DATA

Fiss”h o,~ 0.081 1.31 1.52

‘tio FissMo

s Time of collectionafter shot time (Wnutes)

●S Fi~l ~refismeOf EaS collected (PSI)

.

●
~~
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Project 22.2 - Mesuurment of Prinary Alpha and Ruclear Time Internal - H. Grier

E. C. Uoodvati

DESIGN OF T?LPiYPERIlfEF:T

The <evice wea located on a barge in the Hike cr~ter some 750 feet

from Statim 1611 ox?l%~on, E.niuotok Atoll. One LAEELfluor - Photonultipller

detector, one UCRL fluor - photomultiplierdetector (containingtwo banke~

of ph0t0?Wltipl16rB)and three EM fluor- photodtcde detectore were ueed

to vfev fhe Erurmsradintionfrom the device. Some colli=tion was provided

by plpea 2L ificheain diameter in front of the detectors ~ome 20 feet long

and covere4 vlth about 5 feet of earth fill. The pipes in front of the LASL

photordtipller detector and the most neneitive photodiode detectorwere

t4toppecl<OVIIto about 1? inche8. It was deeirahle that the primary signal

strength could be better understood,and that tb~ ree.ultecould be correlated

&

.4
with the (Lacrosse)results. Therefore, a lead shield approxktely

five feet Oquare and eevernl ~nchee thick with s central four Inch diamter

hole on the line-of-sifhtbetween ~he prlmry of the device and the detectore

vna installed on the barge about elx feet from the rlevioe. The eyatem wae

desipne3 so that the ai~ale from the photomultiplier detectors arrl the

uoat sersltive photditie <etector would provide Informationon the operatlor

0’4@!l-
rimary nnd the two leas seneitive photodltie detectors

F

would provi?e nucleer time Intex-ml information on the “Apache)

.%’” ShZ



D13LJ3TEII
Fig. 22,2-1 t3howB a plot of the reactiorhlntory

ELrdFig. 22.2-2 ebous a plot of filp!.aversus tl~e as derived from the

reaction hi8tory data, These resultsare in quite gocd agreemert with

correspotiingdata obtnined for! DELETED the Lacrosse tent,

NUCLEAR TDZ INTERVAL

GOOd records were obtaine?from both oscillographaused to obtiin

time interval data. This data is as follows:

In41catorNo. Nuclear Time Interval (Sbkea)

27
37

MLETh!

An ~tncert?intyof t 3 shokea Is aesifled to these values at the present time.

m%
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Fig. 22.2-1 - Apache Reaction Hietory
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.0 Project 22.? - S-Unit F!onltorln@nnd Hiph Exploeive TransitTime - C. E. In~eraoll

E. C. k/OOdWad

The techniqueuned for monltorinf the S-unit conalatedof telemetering

signals from elgnsl ~ources in the irmedlateneiphborhocdof Ih
&

(Apache)device by hlph frequency radiofrequencymethods to n receivln~and

recodlnF station located on Parry. The si~als were then recorded on

oscillo~raphs.

The signal sources were the load ring pulse or the X-unit an? the

output of a fluor - photorcultipllerdetector ne~r the S-Unit which meaaw~d
--

both the S-ur.itoutput and the ,gmma ray~ from the nuclear reaction.

. The osclllographdlsplaya conelotei of a ranter scrpe display contain~nE

all signals and a linear oweep display on a 517 oscilloEraphvhich ehowed
.

Ereater detail of the load rinF pulse ai~rAl an? the S-unit sl~.

The results of the ne~surementare as follws:

%9@’9

SNL
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Project 23.1 - Fireball and Bhan~oter - H. Grlar

D. J. Barnea

mEu&

Prelf!slnaryfirebllllyieldo have b-en computed from ?our high @pad

Eastman films, one each from Parry and Mack and two from Pl~raalt with

the follovin~reaulte:

Parry

ax’

Pliraai
~

The preliminaryflrebalf yield is An ambient
DELETED

air density of 1.12 grame/literhas been assumed for these calculatlono.

BHANGMETER

Four Bhan.gmeteraat the control point gave ti~e to minimum UELE’TUJ

@@’@
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Project 23.2 - Cloud Photography- H. F. Grler

D. Berkowitz

Approxlmetemeam.rementson 7Yhmmcloud ccuwerEf~ indicatesthe

followz cloud dlmeneioneat d.akilization,roughly aix ulnuteg after zero

tL~e:

Height abwe cloud horizon @,000 feet

Top of clouds 10,CQO feet

Clcud error 12,000 feet

Hclght Of cloud 82,000 feet
~-

Diw.eter 1~,000 feet

. The WCIOUderrorn is due to meaeurlng from the cloud horizon rsther th~

from where the stem pops out Of the clods.
.

Measurertentawere made on film #36LL2 eposed in clcud crmere #b in

elrcrnft #n35.

●
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Fig. 23.2-1
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Project 23.3 - T* Interval Meauurments - H. B. Keller

9
<$~

@
The only photographicdiagnontice done on the (Apache)devioe was

the B~dard Christmastree experiment. The long base line (9 1/2 miles)

from Station 2301 to zero elte ua~ a novelty, but reeulte indicate that this

waa of no aignlficance. .%ven cameras vere

it wa8 as eaay to set and run eeven cemerae

over the 9 1/2 mile range vaa Eood, and all

recordm.

used on the experbent because

aB two or three. Viaibillty

seven cameraa produced good

erd4ife TliRQ
*

DELETEIi
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co~lA- CJTP _ (B. H. Hmlm)

2A- DCSM, JTF SE~ (U. E. Ogle)

3A - CXO ?.1 (G. L. Felt)

u- D/UCRL, 7’07.1 (G. U. JohMon)

5A - D/DOD, lV 7.1 (L. L. Woodmd)

4-7A - D+IA, USAEC (A, D. Starbird)

8-9A - Chief AFSW’ (A. R. kdocko)

1O-MA - Report Ubrary, mL

15-19A - UCRL (H. yOFk)

20-2LA - Field Coummd, MSW (Fo 0’~i~e)

25-29A - Sandia COFP (R. A. ~c~)

30A - ALOO, USAEC (J. E. Raevea)

.
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