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INTRODUCTION

DELETEID vas detonated as the Apache shot on a bsrge in the Mike Crater

off Teiteiripucchi Ieland, Eniwetok Atoll, at 0606:00.2 on July 9, 1956, It

wvas shot in a Regulus nose-cone, since this offered the most stringent mass

discontinuities, It was felt that such effects, which might degrade yield,

should be included in the test, DELETELD first tested in Redwing, &@‘
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Ohserved
Fig, 0-1
Flg, 0-2
Fig., 03

Fip, O=4

-~

GENERAL INFORPMATION

Weather at Shot Time

Enivetok Atoll Map
Sclentific Stations and Zero Point
RadSafe Survey, D-Day

RadSafe Survey, D + 2
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ENIWETOK OBSERVED 4EATHER FOR 9 JULY 1956
APACHE  SHOT TIME O606M

Sea Level Pressure 1010.5 mbs

Free Air Surflace Temperature 80,3°F

Wet Bulb Temperature 76.4°F

Dew Point Tempereture 74.9°F

Relative Humidity 8.%

Surface Wind 030° 15 knots

Vieibility Over 10 Miles
CLOUDS

2/10 cumulue; bases estimated 1500 feet, tops estimated 25,000 feet %o

south and west., 2/10 stratocumulus; bases at 2,000 feet, tops estimated ~
4,000 feet. Few sltocumulue less than 1/10., 8/10 cirrostratus; estimated
at 30,000 feet (very thin and transparent). MNumerous contreils at 30,000
to 35,000 feet.

AREA WEATHER SUMMARY FROM AIRCRAFT

0610M; Scattered cuulus tuildups approximately 50 miles to east
topped at 20,000 to 25,000 feet. Scattered stiratocumulus tops estimated
at 8,000 to 10,000 feet. Very light rain shower at Eniwetok, GZ clear.

0615M; 10 riles north and west of ground zero. Stratus overcast
baped at 27,000 feet, tops unknown,

0620M: To east and sotheast of ground zero, 6/8 cumulus and strato-

cumulus with tops below 15,000 feet, occasional cumulus buildup to 25,000
to 30,000 feet.

STATE OF SEA

Ocean Side: Weve height 4 feet, period 7 seconds, direction 070°,
lagoon Sidet Wave height 1 foot,
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Height Temperature
Jook -2

310 25.5 .
4,960 18.2
8,858 12,2
9,318 08.2

10, 340 08.5
10,696 08.5
11,122 05.5
14,440 01,2
19,230 -07.2
24,840 -18,2
31,650 =34.2
33,760 -38.8
40,550 -55.0
46,390 -68.5

l*’

w (VCRVCRWIPN I
e 06 & & o & & & v . o @

]
xxB X33

[+ RV BV BN W SRV SN SR I V- W N ]

WINDS ALOFT (0515M)

Direction Speed Height Direction Speed ¥
_Deproes Knotp Feot _Degreep Xpots

070 12 28,000 300 06
070 12 30,000 300 09
080 10 32,000 180 12
100 13 34,000 210 1
100 13 35,000 1% 1
110 13 36,000 12
110 15 3g,000 250 13
130 14 40,000 09
130 16 42,500

140 16 45,000

150 08 47,500

120 02 50,000

060 06 52,500

040 04 55,000

050 02 57, 500

110 04 60,000

180 04 65,000

230 06 68,000

280 08,
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WINDS ALOFT (0720M)

Height Direction Speed Height Direction Speed.
JLeot Degrees . Knois Leet -Decroen Knots

1,000 060 17 24,000 140 06
2,000 070 20 25,000 160 08
3,000 070 21 26,000 170 07
4,000 080 22 28,000 240 07
5,000 100 21 30,000 250 08
6,000 110 19 32,000 220 L
7,000 120 18 34,000 200 15
8,000 120 19 35,000 210 13
9,000 130 20 36,000 220 12
10,000 140 20 38,000 290 10
12,000 140 1 40,000 280 06
14,000 110 05 42,500 270 09
16,000 060 04 45,000 260 15
18,000 350 04, 47,500 240 2
20,000 020 06 50,000 230 32
22,000 100 05
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TASK UNIT 3

DOD PROGRAMS

Gl oo

Col. 'K. 6. colmn

CTU-3
BEST AV 20 0wy
Program § - Aireraft Structures CDR M, R, Dahl
Program &6 - Tests of Service Equipment and 14 Col C, W, Bankes
Materials
Program 9 - Ceneral Support 14 Col J. G, James
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Project 5,1 - In-Flight Participation of a B-47 Afireraft - Lt, R, C. Laumann

ORJECTIVE

The ohjective of this project is to measure the blast, gust, and
thermal effects of & nuclear detonation on an in-flight B-47 aircraft,
With the recorded data the criterlis and method used in the B-.7 Weapon
Delivery Handbook may be verified or corrected, 1In addition, the project

will provide basic research data for the design criteria of future USAF
alrcraft,

s

INSTRUMENTATION

Two hundred seventy three data channels were available on this shot
to record bending, shear, and torsion in the wing and horizontal stabilizer,
thermal inputs to the aircraflt, thermally induced strain, temperature
meagurements, and overpressure, Prior to shot participation 97.0% of
these chanrels were operating satisfactorily, There has been no newly
adied instrumentation since the last participation,

AISCPRAFT POSITION IN SPACE

The B-47 was {lylng at an absolute altitude of 30,000 feet,a speed
of MYach €,75, and on a heading of 320° at both To and shock arrival, The
ajrcraft was oriented tail to the shot; at T, the horizontal range beyord
ground zero was 29,000 feet, and at shock arrival it was approximately

gy S P

;” , / * "I N 4 ""J e o S
. C JwPY
)

RESULTS

N

Thermal Aﬂtemperatm rise was measured in the 020 in, 2487

A
aluminur right aileron test panels painted with 0,8 abesorptivity gray

paint, A emperature rise was recorded on the ,025 in alum!nue right

elevator‘%ainted entirely black., Slight blistering occurred in some isrill

.
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Project 5,2 ~ Ir-Flipght Participation of a B-52 - 1at Lt  F, L. W'iliams

ORJECTIVE

The objective of this test was to Jetermine the delivery capability
of the B-52 aircraft,
INSTRUMENTATION

Instrurentation of the B-52 f'or_’%spacbe) consisted of 310
oY

oscillograph channels which recorded measurements from strain-gage bridges,

accelercmeters, roll and pitch gyros, radiometers, control position trane-
ducers, thermocouples, pressure transducers, and calorimeters, In additich,
14 cameras recorded photo-recorder instruments (14 channels), wing deflec-
tion, cloud ocoverage, and fireball rise and growth,

AIRC=AFT POSITION I SPACE

The folleoving chart shows the airplane's position at zero time and

tire of shock arrivals

Altitude 0Offset  Heading Slant Distance Velocity (fps)
(Abs £t) (£t}  (True-deg) {t) TAS _ Ground
Conditions at
Time Zero 34000 2€00 111 38700 740 730
Coniition at
Shogk Arrival 34000 0 111

DELETED
RESULTS

Thermal Enem:v

aﬁﬂ’i@

Maximun Temperaturet

N

Y




will

5

Overpressures 9
Instrumentation Fallures: Eleven oscillograph channels, ..d one

N-© camera failed during the'&pache) miasion, ©6.5¢ of the total

N
instrumentatior wos operative,

s
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Project 5.3 - In-Flight Participation of a B-6£B Adreraft - R, W, Baohman

RILCTIVE
The primary objective of this test was to measure the gust, thermal,
overpressure and high Q field effects of o ‘ ‘ nuclear
weapon on a B-66B aircraft in low altitude flight,

INSTRUMENTATION

1‘\\).\)
Instrurentation on the B-£6B for‘(ﬁ.pache) conaisted of the

following: €7 etrain gages at 5 stations and 2€ thermocouples at 7 stations
.

on the L.H, wing; 16 strain gages at 1 station and 6 thermocouples at

2 statlons on the R,H. wing; 25 strain gages at 4 stations and 12 thermo-
couples at 2 stations on the L.H. horizontal stabilizer; 9 strain gages
at 1 station and 2 thermocouples at 1 station or the R.H. horizontal stab-
ilizer; 3 strain gages at 1 station and 9 thermocouples at 2 stations on
the L.H, elevator; 2 strain gages at 1 station and 6 thermocouples at

1 station on the R.H, elevator; 5€ thermocouples at 11 stations on the
fuselage; 17 acceleroceters oo the fuselage, empenage, and nacelle; 13
calorireters and 1 radiometer together with 6 cameras in the tail; 5
calorimeters and 1 radiometer together with € cameras in the fuselage
belly; wing and tail deflcction cameras; 32 basic flight instruments on

a photo recorder panel; and B correlation channels,

ATRCRAFT POSITION IN SPACE

Using the K-5 Radar system, the B-66B was positioned at an altitude

of 8,000 feet, on a heading of 080 degrees, and a horizontal range of

SNL
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23,500 feet at time sero, At time of shock arrival, the horisontal range

was #_vith the aircraft on the same heading and at the same

altitude as be!‘bre R

RESULTS
Therral
e
oo
Gust: rg@'
¥
Overpressure: LELETED ¥
Operabllitys Of the 296 total data recording channels, 7% were
- operable,
DAMAGE

The tail radome had been replaced with a standard production part,
sent as a spare and was coated with XP-10, Hypalon anti-erosion compound.
The only visual damage was the bubbling of some of the Hypalon on this

article,

SNL
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Project 5.4 - In-Flight Participation of a B-57B -~ 1st Lt, H, M, Wells, Jr,.

CRJECTIVE

The objective of this test was to reasure the effects of a nuclear
detonation on an in-flight B-57B aireraft veapons system,

INSTRUMENTATION

Out of 210 channels being recorded, 14 data channels were lost for
various reasons and have been repaired or replaced by spares,

AJRCR PQS N _IN_SP

The JB-57B was flying &t an absolute altitude of 10,390 fect, on & *

052° T heading in a 2° nose left position at H + O, Horizontal range to

- ground zero at H + O was 28,51¢ fect (aircraft traveling at 304 ft/sec),

Mreraft position at time of shock arrival DELETED
beyond ground zero, Heading same as H + 0, altitude 10,290 feet, spesd
282 ft/seoc.
RFSULTS
Thermal: M
o A\
Qusts .
u‘ -
erpressured DELETED

-20—




Project 5.5 - In-Flight Participation of F-84(F Alrcraft - Lt, J, A. Sabatella

OBECTIVE

Walter (Capabilities F-84F) -~ This participation was an attempt to
determine the capabllity of the F-BLF aircraft by subjecting it to both
thermal and syvmetric blast loads,

Barley (Sideloads F-84F) - The object of this participation was to

study the dynamic response of fighter structures to anti-symretric blast

loads,

INSTRUMERTATICK

¥

Waiter - 100 data charnels were available to record moment, shear,
and torsion loads; accelerations; overpressure; temperature; thermal
strain; and aircraft attitude, All of these channels were succesefully
recorded, However, a flap camera failed to operate properly.

Barley - 100 data channels were available to record essentially
the sare information as above, Out of these 100 channels, there was only
one channel that failed,

ATRCRAFT FOSITION IN SPACE

Walter - At time zero, the aircraft was flying at an altitude of
31,614 ft on an inbound heading of 070°, The horizontal range was 18,614
£t vith a left offset of 246 ft, The shock arrival position ~DELETED

DELETED “°® 31,%17 ft altitude, DELETED 'and 1,760 ft offset
to the right., The true air speed was 800 fps,
Barley - At time zero, the aircraft was flying at an altitudle of

35,(49 £t on an inbound hending of 060°, The horizontal range and offset

vere -26,973 ft and 3,808 ft respectively, At shock arrival DELETED

SNL
- 21 - 9J
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) the aircraft vas at 36,026 ft altitude;) DELETE[I ~and
34,850 ft offset to the right, The true air speed vas 800 fps,
RESULTS
Waiter
Thermal - 'i‘p
N
Guat - Not available at this time,
Cverpressure DELETED
Barley

Thermal - Negligible,

Cust

<
Overpressure oﬁ,\s’r‘

L

SNL
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Project 5.6 - In-Flight Participation of an P-101A Aircraft - Capt M, H, Levin

OBJECTIVE

The objective of Project 5,6 is to determine the responses of an
in-f1ight F-101A aircraft to the thermal blast and gust effects of a
nuclear detonation. A correlation of the responses, combined with known
characteristica of any weapon, will be used to define the maximum safe
delivery capability of the aircraft,

INSTRUOMENTATION

The aircraft was instrumentsd with radicmeters, calorimeters and

pressure transducers to measure the thermal and blast inputs and with
strain gages, thermocouples and various other inestruments tc measure the
aircraft response to the inputs, For (Apache) shot, the aircraft
wvas positiored to receive a high cal\o)ric input, 101 Cal/cmz, at a low
angle of incicdence, At this position the aircraft would theoretically
receive a AT of 350°F on the ,020 inch skin covered homeycomb surfaces
based on positioning yield and the on-time position, At this poeition the
aircraft would receive 40% design 1imit load on the stabilator.

AIPCRAFT POSITION IN SPACE

The aircraft was to fly at 15,000 feet absolute altitude on an inbound
heading of 040° at a ground epeed of 950 fps, It was planned that the

aircraft would be 19,100 feet beyond ground zero at time zero with the

shock arrivingﬁl&ter at a horizontal range ﬂ
-

Actual shot position was 900 feet beyond and 50 feet to the rirht of planned

position et time zc¢ro, with shock arriving #oter at a
g 0*\
horizontal range SIE

A\ %

v")

-23 - 2
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RESTLTS

Damage: The only damage to the aircraft was a slight blistering
to the black rain srosien coating on the radome sample, and a slipht
blistering of the white‘paint on the left stabilator plastic tip,

instrmmentation: There wes no apparent damage to the instrumentation

of the 50 oscillograph recorded pararceters, L8 produced usable data,
Two thermocouples produced unreliable readings, Ome wing deflection
camera shutter was out of synchronization and the film resulting was

blurred and unreadable,

Qust Data: f‘@
0‘?»‘&

Thermal Data: Temperatures were considerably less than preiicted,

o~
6;
&F

Buclear Radiation: No irdication of nuclear radiation was recorded

on the pilote film badge,

General: The part{&ipation was again corsidered succeassful although
dlsappointing due to the disparity between the positioning yield and the
actual yleld estimstes,

DISCUSSION

. The cortents of this post shot report are preliminary, tentative and
‘approximate, They are subject to change pending further evaluation of the
data collected, They were reported at this time to provide early teat

SNL

results to those corcerned with effects of nuclsar weapons,
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Project 5.7 = Thermal Flux and Albedo Mensurenents from Alrcraft -

Capt. R. L, Dresser

ORJECTIVE

The objective of Project 5,7 participation or this got vas to obtain
thermal flux and albelo informotion of a nuclear detonation with airborme
calorimeters, radiometers, and eixteen millimeter motion plcture cameras,

JNSTRUMENTATION

Instrumentation within the purview of Project 5,7 whioch vas installed
in the B-47 included nineteen NRDL calorimetere and two NRDL radiometarl!
for measuring the direct and surface reflected thermal radiation, 8ix )
calorimeters were utilized to measure thermal radiation which was back-
scattered toward the cockpit., Seven GSAP N-Q camerss wvere utilized-to--
obtain photographic coverage of the fireball, the earth's surface, and of
clouds beneath the aircra’t, and also of any refleeting surface such as
a cloud which could cortribute to the back-scattered radiation,

Project 5,7 instrumentation on the B-52 included the twenty-one
basic instruments for thermal radiation measurements, but only an adiiticnal
two instruments were utilized for back-scatter meagsurements, Efight GSAP
cameras were installed for photorraphic coverage,

Project 5.7 instrurentation on the B-57 consisted of the basic twenty-
one instruments and six cameras,

Project 5.7 irstrumentation on the B-f& consisted of the basic twenty-
one instruments and twelve cameras, !Spql‘

Neither tactical borber (B-t6, B~57) was instrumented for measuring

back-scattered thermal radiation., The twenty-one basic thermal instrumente

2%




possessed various flelds of viev and were suitadbly filtered to obtain
qualitative spectral distribution informatiop, All channels were recaded
on &onsolidated Recorders except the six back-scatter channels in the

B-47 which were recorded on magnetic tape, The cameras were equipped with
red and blue filters to obtain Information at each end of the visible
region of the spectrur, Seversl cameras were equipped with spectroscopio
attachments to obtain continucus spectra in the visible region, Two of

these spectrographs were operated at the EGLG Parry photo tower,
AIRCRAFT POSITIOL II' SPACE

Information of the positlon in space of each aslrcraft 1s contained in

the post shot reports of the following projects:

I

Project 5.1 = B-47 Project 5.3 - B-66
Project 5,2 - B-52 Project 5.4 - B-57
RESULTS
Therral: The preliminary value of total thermal input to the
airecraft obtained by Project 5.7 instrumentation is included in the post
shot report of the appropriate project indicated ebove,

Back-scatter Measurements on the B-47: The back-scatter irputes

were unexpectelly low on the basis of predicted diresct thermal inputs, and
in consequence, readable signals were obtaired on only three of the six
channels, The uncorrected values of these inputs is on the order of from

15 to0 20 millicalories,

Photoprophic Data: A total of thirty-five cameras were operated by

Project 5,7 on this event, Thirty-three of these were airborne ir four
aireraft, Of these, three failed to operate properly. It is impossible
to state at thie time how many of thec remaining thirty films may subsequently
prove to be unsuitable for analysis as the films have not been developed. It

is believed that nearly all of these cameras obtained satisfactory rooorde}sp{l‘

- 26 -
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Project 5.8 - In-Flight Participation of the A3D-1 Aircraft - LCIR P,S. Harvard

OBJECIIVE

The oblective of this test was to_ nvestigate the A3D-1 aircraft
capabllity for the delivery of ‘ I nuclear weapons by the messurement
and correlation of the in-flight effects of & nuclear detonatlon,
INSTRUMENTATION

Instrumentation of the A3D-l eircraft consisted of 96 oscillograph
recording channele, one photo recordcr, four GSAP cameras, and three dosimeters.
The data recorded included tempersture rise, thermal input, rate of thermal
input, overpressure, gust loading, alrcraft response, engine response, agd
gamme radistion. )
AIRCRAFT POSTTION IR SPACE

The A3D-1l aircraft was fiying et an absolute altitude of 26,000 feet,
heading 276°T in a tall-on position at H + O, Slant range to ground zero
at H + 0O was 36,780 feet, (aircraft TAS 830 fps) aircraft position at time

- of shock arrival DELETED

on & heading of

276°T at 25,500 feet abso!ute altitude.

RESULTS
Therpals
Gusts 033‘@
v
Qverprosgure: DELETED

Carmas Approximately 0,001 roentgena of radiaticn was received in the
cockpit of the A3D-1 aireraft.
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Project 6,1 = Accurate Loocation of an Electromagnetic Pulse Source - E,A, Levie
QRVECTIVE

To utilise the eloctromagretio lign}l originating from puclear weapon
detonations to determine ground szero of detonation, Secondarily to obtain
the yield date thst 1s available in the borb pules.

PROCEDURE

Locetion of ground zero is made by use of an inverse Loran principle.
The exact time the bomd pulse is received at various stations is recorded,
The exact time difference in receipt of ths electromasgnetic pulse between
two stations will be used to determine a hyperbolic curve which runs through
ground zcro, The point of intersection of two or more curves determines~
ground zero.

There are two systems, One of the systems is known as the long base
line syster and the other the short base line system., Fach system has two
sets of stations, The long base line has one set of stations located in
the Hawaiian Islands (Midway, Palmvra and Mauil) with synchronizing antenna
station at Haiku, Maui, and the other set of stations in the States
(Harlington, Texaej Blytheville, Arkansasj Kinross, Michigan and Rome, New
York) with synchronizing antenna steticon at Cape Fear, North Caroclina, The
short base 1ines have one set of statisns located in the Hawalian area (Kona,
Hawaii; Papa, Hawaii; and Red Hill, Maui) the other set in California (Pittsburg,
Woodland, and Maryville).

All stations in both the long and short base lines succesafully reccived
and recorded the wave form of the electromngnetic pulse cmanating from the
bomb detonation., Line of position and fix errors will be reported in the

Project 6,1 report,
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Projeot &¢.3 = Effects of Atomio Fxplesions on the lonosphers - M, Hawn

OBTECTIVE

Thgxssjoctive of Project 6,3 vas to obtain data on the effectes of

e ot

nuclear explosions on the ionosphere, Principally, to ‘nvesti-
gate the area of absorption, probably due to the high altitude radio-

active particles, and to study the effect of orientation relative to the
earth's magnetic fleld on F2 layer efTects,

INSTRUMENTATION

The system comprised:

Two Ionosphere recorders, type C-2,cperating on pulse trans- *
miesion, installed in é ton trailer vans, one located at Rongerik Atoll
and one located at Kusaie in the Caroline Islands,

One lonesphere recorder, type C-3, operating on pulse trans-
mission, installed in a C-97 plane based at Eniwetok Island,

Detailed Description:

Ionosphere recorder site (Rongerik Atoll)

site (Kusaie)

AN/CPQ-7, type C-2 Jonesphere recorder with a power output
of 10 XW peak pulse alternately trensmitting and receiving automatically
over Lthe range of frequencies from 1 to 25 megacycles, This equipment
m;aauroe and records at vertiocal incidence the virtual height and
oritical frequencies of ifonized regione of the upper atmosphers,

A 600 ohm multiple wire antenna designed and erected, sc

that the direotion of maximum intensity of radiation will be at the }3?{11

- 20 -




Ny iy

desired vertical angle over all of the operating frequensy range from

‘ 1 to 23 megacyclesa, The trarsx=itting and receiving antennas and the

ground plane were i{n mutual perpendicular planes with the plane of ths
transnitting antenma oricnted 53 degrees to the east of magnetic nmorth,
Ionosphere recorder site (C-97 aircraft) >

Same as for Rongerlk and Kusale, except that s C-3
ionosphere recorder was used, This recorder is the same as the C-2,
except for a few modifications and improvements,

The tranamitting antenna in the C-O7 was a single wire
delta fastened to the lateral extremities of the tail assembly.
OPERATIONAL

Xusales Routine operation until H-15 minutes; thence once per Ry
rinute until B + 22 minutes: thence twice per minute, alternating the
receiving and transmitting antennas at the end of each 15 second eveep,
until approximately H + 93 minutes; thence once per minute until H + 8
hours; thence routine,

Rongerik: Routine until H-15 minutes, thence once per minute until

E 4 8 bours; thence rcutine,

C-37 Alrborne Station: This station successfully participated in

this test and sore data were obtained. Recorded data for this station
bas not been available for review at the time of this writing due to the
planes return to Hickam AFB for maintenance,
éESULTS

All stations operated successfully for this shot,

~

Kusale: At H 4+ 17 minutes a proncunced disturbance, sirilar to that ‘

3
the P region apparently moving towards Kusaie at about the height of the

observed during {Cherckee) and {Zuni), was observed in £5

NL
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F2 layer, The data indicates a corntinued disturbance in the ¥ region far
about H + 4 hours,

Rongerik:s Very little effect was observed at Rongerik from this shot,
From about H + 30 until H + 40 minutes slight interruptions in the ons hop

and two hop traces occurred, These interruptions vere over diffcrent

frequency ranges of not more than 1 MC in band wid

C-97 Airborne Staticni Absorption on (Apache) was more severe
thap on ﬂ’(c}:erokee) and (Z@i), tut the disturbance to the
shape of the ionosphers layars was small in comparison, The disturbance
to the layers consisted chiefly of the traces locking ragged or rough,

instesd of disintegrating and moving large virtual heipghts as they did
DELETED
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Prolect €, - Determination of Characteristics of Adrborne Flush Mounted
Antennas and Photo Tubes for Yield Determination at Extended

Ground~to~Air Ranges - A, J. Waters

OBJECTIVES

To determine the effectiveness of flush mounted airberne anternas
and phototubes at varlous ground-to-air ranges in detecting characteristi:
low frequency electromagnetic radiation and visible radiation, respectively.

To determine the temporal and amplitude characteristics of the low
frequency electromagnetic radiation at various ground-to-air ranges,

To determine the temporal and intensity characteristlics of visible ¥
radiation at varlous ground-to-air ranges,

To determine the effects of arblent conditions upon the satisfactory

measurerert of the parameters specified in the first two items,

INSTRUMENTATION
2 fiducial antennas 2 scope camersas
1 syrnchronizer 1 sequenca camera
2 photoheads 1 recorder

2 DuMont Scopes (1 a dual beam, 1 a sirgle bean)
TECHNIQUE
Signal is received by antenna fed through an amplifier and then to
the scope, The signal 1s then photographed, Photohead ocutput 1s led
directly to the recorder, The sequence camers photographs the blast directly

for use in correlatlion of previous data, Distance was approximately
433 miles,

SNL




RESULTS

Signals vere received on both antennas. Light was admitted to one

of - the ocameras deetroying the picture of the trace, However, the other
carera recorded the other trace,

Photohead data was obtained,




Project 9,1 =~ Technical Photography ~ Lt Col Jack C. James

Three RB-50 aircraft, Carter 1, 2, and 3, participated on this event.
Alrcraft wvere positioned at 70 nautical miles from ground zero in east,
south and weat quadrants. At H-hour Carter 1 was on orbit east of CZ at
20,000 feet, His first 15 minute leg of photography was interrupted at
plus 8 minutes by towering cumilus, The aircraft diverted and returned to
2ero starting point., A second 15 minute leg was successful, Carter 2,
south of GZ, had an unrestricted view from 20,000 feet from zero time to
plus one hour fifteen minutes, Three 15 minute photo runs wvere made,

Carter 3, west of GZ, climbed to 30,000 feet attempting to avoid
natural cloud obscuration but at zero time was in heavy thunderstorm
activity and was unable to photograph either the detonation or the
resulting cloud,

Carter 1 and Carter 2 were favorsbly positicned for triangulation

photography and results from this mission are expected to be good.
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Project 1€.3 - Electromagnetic Investigations - R, Partridge

Prolect 16,3 measures the tixg.\‘intoml between the primary and

secondary mctions“by direct oscilloscopic record-

ing of the elcctromagnetic radiation in the radio frequency range, 1In

addition, methode of obtaining other diagnostic information from this
radiation are investigated,
—
TheFApacbe) gave good clear traces on all charnels, The tirme

interval measured DELETED
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TASK UNIT 11

UCRL TRCGPALS

b

v, D, Givtins
" Dep for UCRL

Program 21 - Radlochemistry R. H. Goeckermann

Frogram 23 - Scientific Photography H. B, Keller

CLASSIF(CAT!ON CANCELLED

WITH DELETIONS
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' Project 21.1 - Radiochexical Analysis - R. Goeckermann

Pission yleld
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Project 21,2 - Sempling - R. Batzel

The Adr Force Speclel Weapons Center supplied two F-84C end four B-57
to take samples on this device. An additional B-57 wes provided to ect as

control plane,

Adrcraft Time after shot Alt Collected Fission Pilot Radiat-
Hours Thousand Feet One Wing don mr
051 1.30 - 1,50 38 9.45 x 107 3,160
049 1,40 - 2,06 - 4 5.51 x 107 2,325
495 2,00 = 2.16 51 - 5 2.62 x 1015 2,880
500 2,00 - 2.30 L1 - 48 7.68 x 107 2,732
502 2.30 - 3.00 52 10,00 x 1013 3,335
504 3,00 = 4,20 50,5- 54 1,88 x 307 2,595
The cloud on M“j(Apache) topped at about 85,000 feet and the base of
1 3

the cloud was at 30,000 feet.

The samples collected on this device were very good. A sufficlent
agount of fissions were collected to make all measurements necessary. The
success of thias project can be attrituted to the interest shown and

cooperation given by the Air Force personnel.
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Project 21.3 ~ Short Half-life Activitles - F. Mogyer

Project 21.3 was engaged in finding total tritlum in the cloud., Thie
was done 4in the following menners Cerrier eamounts of heevy water, krypton
and xenon were added to the collection bottles prior to the program. The
collection system consisted of filters for particulate matter and collection
bottles mounted on the sampling planes. Gas samples were collected at
verious altitudes and times following the detonation and returned to Parry
for separation. Krypton, xenon, water end carbon dioxide were separated
from the gas semple and molybdenur was separated from the filter sample.
Krypton, xenon and molybdenum were collected to determine fissions per 3

collection tottle. The remaining activities, CIL and HB were returned to

the laboratory, &8s barium carbonate and water for the determination of total

tritium and possibly ClL yield.

The fission bottle dete are shown in Table 21.3-1.

SNL
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PISSICN BOTTLE DATA

TIME - 0606 7/9/56

Fi-Ap - DP-146 FW-Ap - FP-114 FRW-Ap - BP-144 RW-Ap - BP-140
Hot Shot 4 Tiger Red 2 Hot Shot 3 Hot Shot 2
ALY 50,000 42,000 50,000 46,000
Coll Time* +177 - 259 +99 - 166 +146 - 173 +121 - 179
Net Sample Wt 17 oz L1 oz 5 oz 15¢ oz

PSI*® 945 900 1050 850

&

Fiss fm kr  1.54 x 100 1.17 x 103t 3.28 x 1022 2.11 x 10'2

Fiss fm Mo  2.23 x 10%% 1.45 x 10°° 2.5 x 102 1.39 x 10%2

Plssfr o, 0.081 1.31 1.52
Ratio FissMo & 3 5

* Time of collection after shot time (Minutes)

»* FPinsl rreesure of gas collected {PSI1)
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Project 22,2 - Messurerent of Pripary Alpha and Muclear Time Interval - H. Crier

E. C. Woodward

9‘3’\&&@

DESIGN OF THF EYPERIMENT

The device was located on a barge in the Mike crater some 750 feet

from Station 1611 on Bogon, Eniwetok Atoll, Ore LASL fluor - photomultiplier

A

detector, one UCRL fluor - photomultiplier detector {(containing two banks ~
of photomultipliers) and three EG&G fluor- photodiode detectors were used
to view the garma radintion from the device, Some collimation was provided
by pipes 2/ irnches In diameter in front of the detectors some 20 feet long
and covered with about § feet of earth fill, The pipes in front of the LASL
photorultiplier Aetector and the most sensitive photodiode detector were
stopped down to about 12 inches, It was desirable that the prirary signal
strergth could be better understood, and that the results could be correlated
with the ) (Lacrosse) results, Therefore, a lead shield approximately
five fee£ square and several inches thick with a central four inch diamecter
hole on the line-of-sipht between the primary of the device and the detectors
wns installed on the barge about &8ix feet from the device, The syster was
Aesigne? so that the sifnals from the photorultiplier detectors ani the

roat sersitive photoliode detector would provide information on the operationr

of *he _primary and the two less sensitive photodiode detectors
xR
would provile nuclesr time interval information on thtF'Apache) S_NL
device, W
- L2 -
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PRIMATYY REACTION HICTO=Y

5

DRLETED Fig. 22.2-1 shows a plot of the reactior history

and Fig, 22,2-2 shows a plot of alphta versus tire as derived from the

reaction hietory dsta, These resulta are in quite good agreemert with

corresponding data obtained forl| DELETED ‘the lacrosse test,

NUCLEAR TIME INTERVAL

Good records were obtalned from both oscillographs used to obtain

tire interval data. This data is as follows:

Indicator No, ¥uclear Time Interval (Shakes)
27
7 DELETR!

An uncertainty of ¢ 3 shokes is assigned to these values at the present time,

SNL
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Fig. 22,2-1 - Apache Reactlon History
SNL
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Pig, 22.2-2 - Alpha vs Time (Apache) SNL
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Project 22,3 - S-Unit Monlitoring nnd Hiph Explosive Transit Time - C., E. Ingersoll

E. C. Woodward

The technique ua;d for monitoring the S-unit consisted of telemetering
signals from signal eources in the immediate neighborhood of *1':6-\’\L
(Apache) device by high frequency radiofrequency methods to a receiving and
recording station located on Parry, The signals were then recordei on
oscillographs,

The signal sources were the load ring pulse of the X-unit and the
output of a fluor - photorultiplier detector near the S-unit which meaaursi
both the S-urnit output and the garma rays from the nuclear reactlon, )

The oscillograph displays consisted of a raster scrpe display containing
all eignals and a lirear sweep display on a 517 oscillograph which showed
greater detall of the load ring pulse signal and the S-unit signal,

The results of the measurement are as follows:




o, W
mApache)

Project 23,1 - Fireball and Bhangmeter - H, Grier

D, J. Baruves

FIREBALL
Preliminary firebull ylelds have been computed from Tour high speed
Eagtman films, one each from Parry and Mack and two {rom Piiraai, with
the following resvlts:
Parry

Mack

S

&
Piiraai :Q) )

Piiraai ¥

The preliminary fireball yield is An ambient
DELETED

air density of 1,12 grams/liter has been assumed for these calculations.
BHANGMETER

Four Bhangmeters at the control point gave time to winimum uELETED
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Fig. 27.1-1 o
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Project 23.2 - Cloud Photography - H. F. Grier

D. Berkowitz

Approximete measurements on 70mm cloud carmers film indicstes the

following cloud dimensions at statilization, roughly six minutes efter zero

time:
Heipght above cloud horizon 60,000 feet
Top of clouds 10,000 feet
Clcud error 12,000 feet
Helght of cloud 82,000 feet
Diarmeter 100,000 feet
The "cloud error"” is due to messuring from the cloud horizon rether
from where the stem pops out of the clouds,

Mepsurerents were made on film #36442 exposed in cloud cerera #6 in

eireroft #7135,
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Project 23.3 = Time Interval Measurements - H. B, Keller
f‘x>>

The only photographic dlagnostice done on the {Apache) device wes
the standerd Christmas tree experiment. The long base line (9 1/2 miles)
from Station 2301 to zero site was a novelty, but results indicate that this
was of no significance, Seven cameras were used on the experiment because
it was as eesy to set and run seven cemeras as two or three. Vieibility
over the 9 1/2 mile range was good, and ell seven cameras produced good
records,

interstere Time
B DELETED
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5A -
6-TA -

8-9A -

10-14A -

15-194 -

20244 -

) 25=25A -
30A -

CJTP SEVEN (B. H. Haplon)
DCSM, JTF SEVEN (W, E, Ogle)
C1G 7.1 (G. L, Pelt)

D/UCRL, TG 7.1 (G. W, Johnson)
D/DoD, TG 7.1 (L. L, Woodward)
DMA, USAEC (A. D. Starbird)
Chief AFSWP (A. R. Ludecke)
Report Library, LASL

UCRL (H. York)

Field Command, AFSWP (F, O'Beirne)
Sandia Corp (R. A. Bice)

ALOO, USAEC (J, E, Reeves)
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