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J GENERAL INFORMATION

Observed Weather at Shot Tine

Fig, Oul - Enivetok Atoll Map

Fig, Ou2 = Scientific Statione an! Zero Poirt

Fig, 0-3 = RetSafe Survey, D-Day
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RICKAPOO
EWIWETORK OBSERVED WEATHER FOR 14 JUKE 1956

AT DETCKATIO®N TIMF 1126"

Sea Level Pressure 1009.6 abs

Free Air Surface Temperature 85 ,.6°r

Wet Bulb Temperature 78.17

Dew Point Temperature 75.3%

Relative Bunidity 711.08

Surface Wind O90° ~ 6 knots

Tropopause $5,570 ft., ~7B°C

Visibility 10 Miles

CLOUDS s

2/10 cumulus; estivated bases at 1500 ft. with radar reports indicating
tope at 18,000 to 22,000 feet.

1/10 stratocummlus; bases at 2500 fect,
6/10 altocumalus; estizated at 12,000 feet. (thick) (all
4/10 cirrus; ertizated at %,000 feet. (mostly transperent

AREA WEATHER SUMMARY FROM AIRCRAFT: (located approx. 17 miles WE of GZ)

Broken cumulus clouds (4-6/8) with tops at 10,000 to 12,000 ft. (mo
shovere or cumulus over 02) Widely ecattered cumulus tops ever 15,000 ft.
ip area, One cumlus buildup to 15,000 ft. leceted weet of C2.

RADAR OBSERVATIONS:

Heavy cumlus bulldupe evident by echoes to northeast and north of GZ
area. Dissipating cumlus touching southern end of GZ islam? et shot tine.
Rain shovers to the NE thru F (est, 7 alles away).

STATE OF SEA:

Ocean Side: Wave heights 4 feet, period 7 seconds, direction 090°.
Lagoon Side: Lese than one foot ewells,

UST AVAILARSCopy
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WIKDS ALOPT (release tine 11151)

Direction Speed Height Direction Speed

          
   

    

Reight
(Peet) {Keots) MFert) {Regreee) {Erete)

1,000 090 10 34,000 350 10
2,000 090 12 35,000 350 10
4,000 090 15 %,000 0 12
4,000 090 pv 38,000 360 15
5,000 100 12 40,000 360 17
6,000 220 10 42,500 0270 19
7,000 100 rs &§,000 350 10
8,000 080 ‘ £7,500 320 2
9,000 060 8 50,000 340 a
20,000 ow 9 52, $00 0% 22
12,000 030 nu 55,000 060 23
14,000 030 9 57,500 070 a .
16,000 020 5 60,000 080 2
18,000 020 20 65,000 100 2
20,000 070 10 70,000 090 40
22,000 040 10 75,000 090 67
24,000 030 n 80,000 200 t
25,000 020 9 85,000 100 62
26,000 070 € 90,000 090 72
28,000 010 8 ©§,000 100 78
30,000 360 8 98,0CO 100 78
32,000 350 10
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Program 2 - Muclear Radiation and Effects CDR D. C, Campbell

Program 5 ~ Aircraft Structures CDR MH. R, Dahl

Program 6 - Tests of Service E,uipment and Lt Col C. W. Bankes
Materials
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Project 2.51 - Beutren Plux Measurements and Shielding Studies - C.W. Lake

 

     
   

 

QBIRCTIVES

To measure the neutron flux and enurgy spectrum as a function of

distance from the poiat of detometion o

ac, to

devios.

“2” go emmpare the foil detector method of determining dose in rep with

the chemical and eceni-eonductor methods.

TASTER .

ee
stotIRIE(csetapoe), three tnetrumet Lines vere required. Thelines

vere laid as follews: One line extending along the projection on the ground

eof the long axis of the device; ome line at 45° to this projection; and one

   
    
    
  
       
   

 

    

 

line at 64° to this projection, It was desired that the third lise be

  

 

Placed et 90° to the lomg axis of the device, hovever, a pereanent structure

along the 90° line required the use of the 64° angle.

Each instrusent line consisted of « 1 inch steel onble laid along the

ground. At each 100 yard interval the following detectors were placed.

fm, 1 om, oF 2 om. BY? saterded Pu~”?, vO5, cremical Dosineters,

Germaiua Dosizeter, and Navy DT6O Gless Dosincters. Only two samples

of ts~” were available for this shot, One sample vase placed at the 200 yard

etation en the 0° line and one at the 100 yard station on the 64° line.

MLS

As of thie date neo resulte are available.
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Project 5.6 - In-Flight Participation of an P-lOlA Aircraft - Capt M.H. Lewin

SBIECIIYE

The objective of Project 5.6 is to determine the responses of an

in-flight P-l01a sircraft to the thermal blest and gust effects of a nuclear

Getonation, A correlation of the responses, combined with known

ebarecteristios of any veapon, will be used to define the maximum safe

delivery capability of the aircraft.

TESTERS

The aircraft was instrumented with redicesters, calorimeters end

pressure transducers to measure the thermal and blast inputs and vith strain

gages, theraccouples and verious other. {pstruments to measure the aircraft

Tesponses to the inputs. PerMI(c1crapo) shot, the airoreft ves

positioned to receive aaximm gust inpute consistent with alnimus muclear

radiation. By positioning to theoretically receive 3.454 REM, the maximm

expected gust respoase vas about %%.

POSIT

The aircraft was to fly at 7,000 feet absolute on an inbound heeding

of 040° at a ground speed of 800 feet per second. It vas planned that the

aircraft vould be 1700 feet short of ground sero at sero time with shook

arrival ocooursing 5.6 seconds later at a horizontal range of 2600 feet.

Actual shot position wes 200 feet beyond and 260 feet to the left of the

planned sero time position with shock arriving 6.85 seconds later at a

borisontal renge of 4000 feet.

. : nn Z so Oyrb
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6 Damage: There vee no spparent damage to the aircraft,

WE, Lewin Instrunentation: There was no apparent damage to the instrumentation,

Of the 50 oscillograph recorded parsmeters, 47 produced usable data, Two

a thermocouples gave unreliable readings. One shear gage was disconnected and

moclear no trace vas recorded, One of the blast oamers pictures was unintellircible

due to muddy water splashed on the lens during takeoff. The photopeanel

fe camera, recording 26 parsmeters, functioned properly and produced good data.

It vibrated at shock errival but no date was lost, ‘

Quast Data: The aircraft experienced a double shock arrive) indicating

t that it waa above the triple point path. Overpressure measured about

s strein on the first shook, and about 1/3 thet on the second shock 0,84 seconds later.

-oraft Gust response was about 15% for sheer and bending and about 25% for torque on

rae . the first shook. Gust response vas negligible on the second shock.

lear . Therwal Data: Although not of primary importance, thermal response was

oie agein considersbly less than predicted. & OT of about & F on the unpainted

and about 12° F on the bleck painted honeycomb was recorded.

Wacleer Radiation: A reading of 1,6 REM wae recorded on the pilot's

ding file bedge. Based on positioning yield, 3.454 REM vas predicted.

t the General: The participation was again sucesssful from thie project's

ock etendpoint. I+ produced data in the lower yield range not heretofore

t. measured.

BEST AVAILABLE COPY
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Project 6.1 - Accurate Looatioh’éf an Electromagnetic Pulse Source -

R.A. Lewis

ORIRCLIVE

To utilise the electromagnetic signal oririnating from nuclear vespon

detonations to determine ground sero of detonation. Seoondarily to obtain

the yield data that is available in the bomb pulse,

EROGEDUEE

Location ef ground sero is made by use of an inverse Loran principle.

The exact time the bomb pulse is received at various stations is recoried.

‘

The exact time difference in receipt of the electromagnetic pulse between

two stations vill be used to determine a hyperbolic curve which runs through

ground sero. The point of intersection of two or sore curves determines

ground sero.

There we BESDLAMAILABLECOPY... abort base

line or Marol System operates e net in the Hawaiian Ialends and eancther net

in California, Esch net consists of one master station with slave stations

connected vith microveve link 30 to 60 alles on either side. The alave

stations receive and sutcmatically tranamit the bomb pulse to the master

station where pulse shape and time differences are analysed. The California

net has the master station located at Woodland and slave stations peer

Pattedurg and Marysville. The Hawaiian net has the master station loosted

at Kona, Hawaii and the slave stations at Red Hill, Maui; and Pape, Hawaii.

Eaoh net will attemrt to determine one hyperbolic line or a line of
~

position and will not attempt an exact fix or exact location of ground sero. = +
et

The secon! system known as the long base line system has one net of &

stations in the Meveilan ares and ancther in the Continental U.S. Rach long a s
mx
mo =

base line net requires a synchronising trengeitter and receiving station. :

leeated not more than 1500 miles from the tranamitter. For the Hawaiian net

“15 - 
(5 De



 

» aus. 208

the trenenitter is located at Haiku, Oahu end reosiver aites et Midvay

Teland, Lahaina, Maui and Palayra Island, For the Stateside net the

trangmitter ie located at Caroline Beach, Morth Caroline end receiver sites

at Harlingen AFB, Texas, Kinross AFB, Michigan, Bliytheville AFB, Arkansas,

and Porestport, New York. Each receiver station will determine exsct tine

of receipt of bomb pulse. From this information lines of position will be

drawn and definite fixes or exact location of ground sero will be

determined for eech net.

RESULTS

late sobedule change prevented this project from being notified of exact

shot tine.

2g Rg “RoumGEST AVSAGLS SOPY
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Projeot 6.3 - Bffects of Atomic Explosions on the Ionosphere - HM. Nawn

SBIECTIYE

The objective of Project 6.3 ie to ot-ain deta on the effects of high

yielé suclear explosione or the Ionosphere, Prinicipally, to investigate

the area of sbeorption, probably due to the high altitude radioactive

particles, and to study the effect of orientation relative to the earth's

magnetic field on F2 layer effects.

TESTERS

The aysten comprises:

fvo Tonosphere recorders, type G2, opersting on pulee tranauissicn,

installed in 6 ton treiler vans, one located at Rongerik Atoll and one located

at Kuseie in the Caroline Islands, ,

Que Ionosphere recorder, type C-3, operating on pulee trensmisaion,

installed in a C97 plane besed at Enivetok Ialand.

Detailed Description:

Ionosphere recorder site (Rongerik Atoll)

site (Kueaie)

AN/CPQ-7, type C22 Ionosphere recorder with a power output of

10 EW peak pulse alternately trangitting and receiving automatically over

the range of frequencies from 1 to 25 megacyoles. This equipsent messures and

records at vertical] incidence the virtual height and critical frequencies of

donised regions of the upper atmosphere.

& G00 obm multiple wire antenna designed and erected so that the

Girection of maximus intensity of radiation will be at the desired verticel

angle over all of the opersting frequency range from l to 23 megacyoles.

eye we7 2 in te PhRY
BES T AMee wee NBL ow 4sPY EDO!

-17- “'SANDIA RC 
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The tranamitting and reosiving antennas and the ground plane were in rutual

9S perpendicular planes vith the plane of the tranamitting antenna oriented 53° @

to the east of magnetic north,

Ionosphere recorder site (C-97 airplane)

Same as for Rongerik and Kusaie, except that a C-3

Ionosphere recorder was used. This recorder is the seme as the C-2, except

for a fev modifications and isprovenents.

The tranamitting entenne in the C97 was o single wire delte

fastened to the lateral extremities of the teil asacably.

EESULIS

Stations at Rongerik and Kusale operated successfully during this test.

The C97 did not participate. There vere no noticeable effecte on the

Tomosphere from this test.

BEST AVAILABLE COpy
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Project (.4 - Determinetion of Characteristics of Airborne Flush Mounted

Antennas end Photo Tubes “or Yield Determination at Extended

Ground-toeAir Ranges - A. J. Waters

OBJECTIVES

To determine the effectiveness of flush mounted airborne antennas and

phot otubes at various ground-to-air ranges in detecting characteristic low

frequency electromagnetic radiation and visible radiation, respectively.

To determine the tempora] and arplitude characteristics of the low

frecuency electromagnetic rediation at warious ground-to-sir ranres.

To determine the temporal sod intensity characteristics of visible

radiation at warious cround-to-eir ranges.

To determine the effects of ambient conditions upon the satisfactory

measurement of the perancters specifiod 1: the first two items,

SEER

2 fiducial antennas 1 scope camera
1 synchronizer 1 DuMont Scope (dual pean)

TESENIOUE

Signal is received bv antenna fed through an ampifier and then to the

soope. The signal is then photographed. Distance was approximately 16

miles,

RESULTS
Equipment vas set up on Parry Island. Signal vase received by both

antennas, Picture wes taken and recorded. Pecaus- of di’forence in channel

settings on the scope, one trace is visible, the other is of scale.

tar 8 sys “3257 AVAILATLSE COP at
oxom
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Project 6.5 - Analysis of Electromsgnetic Pulse Produced by Huclesr

Explosion - C. J. Ong

SRIEGTIVE

The objective of Project 6.5 18 to obtain waveforus of the electromagnetic

radiation for all the detonations during Operation REDWING, This data is to be

used in connection vith a oontinuing study relating the waveform parameters to

the height and yield of the detonation.

AESTRRETATION

Two identical stations are used to record dats, one at Enivetok and one at

Kvajalein,

The instrupentation consists of a vide-bend receiver with seperate outputs

connected to each of the three oscilloscopes. Mounted on each cecilloseope is

e Polareid Land Camere for recording the transient display.

The wide-band receiver consists of one crimery and four seconiary cathode

follower amplifiers. An antenna, frecuency insensitive in the rance of

interest is fed directly into the primsry cathode follower, The primary cathode

follower is then connected to four individual cathode followers by a S-cha

evexial cable. Only three secondary cathode followers are utilised, the

fourth serving as a spare.

The musber one and two cathode followers feed oscilloscopes with sveer

epeeds of approximately 30 microseconds per centimeter and 10 aicroseconda/

centimeter respectively, The mmber threo cathode follover is connected to

the third cecillescope through a 2 microsecond delay line. The third

oeeilicecope has a mveep speed of 1.0 microseconda/centineter. All

cecilloseopes were triggered simaltaneously by the DC trigger device

BEST AVAILABLE COPY corm?g 
LAPTLE
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leested in the primary cathode follower and connected directly to the

receiving antemma. The 2 microsecond delay line was added to pernit the

leading edge of the veveform to be recorded.

Ina order to establish a definite time relationship between the reception

of the signal and the trigrering of a given device such as a counter or

trenamitter, a time marker pir, generated by the delay trigger from one of

the oscilloscopes, is fed through the 2 microsecond delay line and superimposed

on the initial portion of the received wavefors.

All oscilloscopes are calibrated against « kmovn frequency stendard for

eveep linsarity.

The cathode follower triggering system is set to trigzer approximately

6db. above the noise level. The vertical deflectom of the cecilloscopes are

set to receive the predicted field strength.

HESULSS

Station 4 = Parry Islend

Positive results obteined on fast and slow sveer speed

oscilloscope, The signals obteined vere of good cuality. Camera shutter

on the medium aveep speed oscilloscope failed to open ent no date was

recorded. a)

The predicted fieldeethe

Station B - Kvajalein

The shot tise was changed and it was impossible to notify this

station in tine.
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Project 16,3 + Electromagnetic Investigations - R. Partridge

Project 16.7 measures the time interval between the primary and

secondary reactions in milti-stage devices by direct cecilloscopic re-

oording of the electromagnetic radiation in the radio frequengy range.

In addition, methods of obtaining other diagnos‘ic information from this

radiation are investigated.

Equipment was operated to attempt to measure alpha, the rate of rise

of the puclear reaction.

 

  Satisfactory redio silence was obtained, but

 

the signal radiate! does not eppear to fallow alpha.

The tine interva) equipment wes operated, using this device for «

dry run, All channels operated correctly,

 

  

’ aBEST A\ AILACLE Oopy
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Pregrem 21 ~- Radicohenistry

Pregran 22 - Ristory of the Reaction

Program 25 - Soientific Fhotegraphy
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Project 21.1 ~- Rediochenical Analysis ~ R. Goeckermann

Fisaion yield
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eo Project 21.2 - Semple Collection - R. Batsel    

 

The Air Force Special Weapons Center supplied six F-84 sample plans

and one B57 an control airereft.

Airereft Time after shot - Alt. Collected - Fission - Pilot Radiation

ere OneWing

  
    

 

   

     

 

 

      

   
053 0.45 = 1.00 15.5 v.99 x 1015

038 1.00 - 1.35 14.2 1.40 x 1015

049 1.15 = 1.30 15 ~ 15.5 2.74 x 1015

046 1.30 = 1.45 11.7 -14 2.32 x 1015

054 1,40 - 1.50 15 ~ 16.5 4.09 x 1015 :

o32 1.45 - 2,00 14.7 = 15 3.07 x 1015
Ve.

The cloud ng : (Kiokapoo) topped at 17,000 feet and the base was

  

\

at 12,000 feet.  
   

 

The samples collected were large enough for all peasvrements necessary.

  

 

The success of the sampling ves due to the coopuration and interest show by

 

the Air Force personnel.

26 De
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Project 21,5 - Short Malf-life Activities - F. Monyer

  
another phase of Project 21,1 was engaged in finding total tritium

fim the cloud, This wes done in the following manner: Carrier amounts of

heavy water, krypton en! xenon vere a“4ei to the collection bottles prior

te the pregram. The collection system eonsisted ef filtera “er particulate

BEST AvcLAL LL SOPY Doow. ¥C 
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matter end eollection bettlese mounted on the sampling planes, Gas samples

9S were collected at various altitudes and tines following the detonation and

retarned to Parry for separation. Krypton, xenon, water and carbon dicride

were separated from the gas sample and solytdemm ves separated fram the

filter sample, Xrypton, xenon anf molytdenu were collected to determine

fissions per collection bottle. The remaining activities, clé and #7

were returned to the laboratory, as barium carbonate and water for the

determination of totel tritium end possibly c!4 yield.

The fiselon bottle data are shown in Table 21.%-1,

  

 

©

PISSTON BOTTLEoo11.% €/14/56

Bottle B-Ei = FP-92 Wi-Ki ~ FP MRKi ~- FP-O8 f-Ki = PP-100

Fit, Tiger Red 1 Tiger Rei 2 Tiger Waite 2 Tiger Blue 1

: ait, 14,500 19,500 12,000 14,500

Coll, Time® #50 - $8 463 = €7 488 ~ 105 #98 ~ 100

Bet Senple Wt. 6 os. 5} os. 1? os. 13} es.

pste# (100 175 600 _ 500 .

wo

© Time of collection after shot tine (minutes).

© Pinel pressure of gas collected (PSI).
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Project 22.1 - Measurement of Alpha - L. F. Wouters

RAFRRDGBITAL

The gamma reys procuced by the nuclear reaction were detected by flucor-

 

Photooell detectors located in a lead lines "doghouse” 1&4 fest from the sero

point. A 27 foot lead pips served to coilimate the gamma rays onto en arrey

of four fluors, The four fluores were positioned in tandem along the gamma path

and were observed by a total of thrce photodiodes anc four photomultiplier units.

Combinations cof gamma attenuators between fluorea and optical attenuators between

different detector units on the same fluor ematled tie attainment of complete

coverage from the 30tt generation level) to well above the peak expected gamma

signal. The detector outputs vere transmitted by cable to reeording oscillo-

graphs located in the blocktcouse where cameras proviced « permunent fila

record of the signals.

The resection history experipent was successful in measuring the high  

   
   
   
   

explosive transit tine and the resection rate of theSEBaxapoe) devios,

ELK. Transit Tine - The high explosive trensit tise vas measured to be

from the z-unit pulses to the tise of $Ott generation

level of the fiseion reaction.

Alpbe - Preliminary reaction history results are indicated in Mg. 22.l-]

    and 22;1-2, Fig. 22.1-1 is a plot of the equivalent pase Mey per second

    

 

point scurce strength versus tine as obtaine) from a slope-amplitude fit of the

individual pieces of deta,

from Fig. 22.1-1.
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  Pig. 22.1-2 is an alphe versus tine curve derived

  
& ~

          
teree a ONDA

29



 

BEST AVAILABLE COPY  
Fig. 22,16] = Kickapoo Reaction History 
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Pig, 22,12 = Alpha vs Time (Kickapoo)
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Project 22,3 - 8Unit Moritoring - C. E. Ingersoll

E. C. Woodward

   
     
      

  The technique used for monitoring the S-unit oconsistel of telemetering

signals from signa: sources in the immediate neirhberhood ofa”

(Kickapoo) tevice by high fre,uemcy reiiofrequency methods to a receiving

an! recording etation located on Parry. The signals vere then recorded

6 oscillographe.

The signal sources were the load ring pulse of the Y-unit ani ‘he

output of a fluor - photemultiplier ‘4etecter near the S-unit which measured

    
               

 

doth the S-unit output and the gamma rays from the nuclear reaction,

The cecillograph tisplays consisted of a raster scope display contairing

all signals and a linear sveep display om a 5)7 oscillograpt vhich shows!

greater detail of the lesring pulse signal and the S-unit signal.

The results of the peasurement are as follows:

Tine from beginning of I-unit lead ring pulse to beginning ef

Sanit pulse # gs™
Tield of Sanit =| ¥

Probable tires from beginning of x-unit load ring pulse to gesm

an~~reepectively leed to value of@ = ;
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Firebell yields heave bees compute] for three films, one each fron
Perry, Wack and Piireai, with the following resulte:

Parry é= ‘

Mack gs¢ oe
Piireai Qs

The fireball yield is determinined to td DELETED

BEAPOUTER

Four Bhangneters at the eontro] point gave the seme value of tine
to ainiuun, NELETED
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Fig, 27.1+1
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Program 30 - Vulnerability J, H. Seott

Progrem 31 - Microbarography R, Heppebahite
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Project 30.1 —- Fireball Effects - F. E. Thompeon

 

The primary objective of Project 30.1 was to determine the rate of

removal of mete] from aluminus, copper and steel semples inside a

firebs 2,

  Tve techniques were employed to attain these objectives. In the

first method, a 12-inch diameter, 200 foot steel column was erected to     

 

    
   
   
  
   
   
   
   

 

    

within 10 feet of the veapon cab. Semrples of three metals, 24 ST alusiman,
 

1020 cold-rolled steel] and 99.9 percent pure copper vere positioned in pipe

   couplings at eight stations loosted along the steel column. Fach saarle

 

hed four shorting-and-opening probes which were embedded at varying decths,

They actuated vhen the material had been vaporized to the probs depth.

Signal leeds were run from the samples through e 1-1/4 inch conduit inside

the column to a recording shelter at the foot of the tover.

In the second method, four recoilleas rifles were sounted on the tover

cab. These rifles positioned rrojectiles containing test actela in the

fireball.

  

 

It was hoped to carture two of the projectiles in catchers

limiting their exposure.

      
  
  
    
   
  
     
     
    
  

   High speed cotion picture cameras vere used to

 

obtein projectile positioning,

Based on an examination of semples from the first method of

investigation, the test date indicates that of 48 instrumentation probes

im the upper four atstions cf the column, 14 appesr to have actusted.

   Of these 18, five were recorded on magnetic tape. Continuing examinations

 

of other samples may yield additional information, Instrumentation at

lower stations within the column failed to indicate any temperature change.
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Tadications are thet the basic recording system operated properly and thet

principal failure occurred in gauges and/or wiring. Counts were obtained

from neutron detectors at two stations in the lower portion of the column,

but these date may not be wholly reliable. Data from ball crusher gauges

installed to obtein peak air pressures, hsve not yet been reduced.

In the second method of investigating the metallic samples, the data

ere somevhat sketchy. Although the sample projectiles resched their

predicted positions at the time they were engulfed by the fireball, only

two badly mutilated copper segments have been recovered. Hot muah

information can be obtained from these. However, two steel projectile

oases were found on the ground after the shot end these may yield some

useful deta.
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Project 31.1 = Microbarograph ~- W. A. Oustafron

The purpose of thie project was to measure vinds in osone layer of

the atmosphere. This vas scoomplishe! by measuring at several sites the

arrival times of the shock vave reflected from the osone layer, Pour

sites were operated: Ujelang, Wotho, Rongerik, end Enivetok. At each

site two stations were operated abcut one mile apart. The dif‘erence in

arrival times gives the angle of incidence of the shock and information

from several statigns may be combined to give the vinis.

(KICKAPOO) good records vere obtained et all stations

operated except Rongerik. Sovever, only Wotho and Ujelang vere distant

enough to get osoncsphere signals ani three directions are necessary to

extrect temperature and vind data from the recordings.
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