APPROVED FOR PUBLI C RELEASE

UNCLASSIFIED

e A Ae W o A9 6 Smne 5o o,

VERIF;EB UNCLASSIFIED
Per

MR G-U~779

By__

e
g\\\i&‘;m N
W DY
& o
* g
>

UNCLASSIFIED

L

e .
:%_0 = .
mENL_:A,,,, i ‘
e - S
s==0 I'.. .
=3
5::8 -

. = L= ~

2 gao-d,‘ 7
=g ] )
P IR
Sa==m T
= :
S -
=". B

APPROVED FOR PUBLI C ‘I.QE'E.E.ASE RPN R

A

P

S,Mé Q.2

VERIFIED UNCLASSIFIED
IMR _ fp=1/-77
WHL Y-/ 57

SpecIAL RE-REVIEW
FINAL DETERMINATION
, ED, DATE: #-/-£2

UNCLASSIFIED

®
[ 1] ° °
¢ Jee °




APPROVED FOR PUBLI C RELEASE

L 4 -2 o el
] s O
o0
s 9 o ®
L J
- ® ® [ ]
t

UNCLASSIFIED

UNCLASSIFIED

October 15, 1946 | | This document contains 9 p.
15 p, figs.

GROSSROAIS TECHNICAL IRSTRUEENTATION BEPORT:
FASTAX PROTOGRAPHY

By

Berlym ﬁr.txner

APPROVED FOR PUBLI ORELEASE., **3 o %


ABOUT THIS REPORT
This official electronic version was created by scanning
the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



APPROVED FOR PUBLI C RELEASE

N’V i, v e 0%

CROSSROADS TICHNICAL INSTRUMENTATION REPOAT
IRSTS A & B
15 October 1946

From: los Alamos Field Grouwp (013 H)
Tos Teohnical Director, JIF 1

Project No.: IX -1

Subject: Fastax Photography
Prepared by: Berlyn Brixner
Approved: " A HO‘QQO"W“%-:
M, G. nomm
ABSTRACT

No photographic record of the muclear explosion was obtained

for test A because of the delay in starting the cameras..
A satisfactory photograp!;ic record of test B was obtzined from

cameras at the Enyu tower station. The space-time relations for ths water

Jot and cloud formation were obtained from these films,
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1.1 Test Able. The amount of energy released by the Atomic Bomb

REPORT OF

I, Introductions

explogion was to be determined, The veloeity of the shock wave provides
& noasure of this energy. A photographio record obtained from high speed
motion ploture caneras operat..'mg et 1000 frames per second or faster
provides the necessary data,

1.2 Test Bakeirs The enerzy relecased during the explosion could
not be determined by a shock wave velosity measurswent becmuse of the
difficulty of under-mater photography. A photographis record was to be
obtaiped of the part of the explosion visible above the water surface.
I, Instruments and Equipment:

2.1 A group’ of Fastax 16mm and 36mm oameres were installed in tovors
ca Bikini and Enyn Islands. 8es Tables 1A and 1B with detailed speoifica-
tians for cach of the cameras used., Kodak d.’me E 16mm cameras wers also
installed at the Eanyu station to obtain a two hour record of the
explosion and subsequent oloud. The possibility of a large error in
dropoing the banb for Tist Able led to the installation of a wide angle

camera with moving filp, This camera could reccrd the explosion Af it
occured as much os 1-1/2 miles from the target ocenter and had a tine
resolution better than 1/10 millisccond., A lidtohell Stmm camera was
also installed in each of the towors,

Fastex and wide angle, continuocus moving film cameras were also
installed and operated in AAF photo planes by Army persannol,

Normal speed 16 and 35mm cameras were instelled m board the AVal?7

to obtain a pictorial record of both explosiomns,

~40 . [ )
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2,2 Power for all cameras and control eqﬁigxnont alt the btower
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. . stations was obtained from storage battcries since gasoline powerod
generators wore found to be wmreliable, A reldy rack &t oach statiom
omtrolled the cperetion of the cameras. The cemera control releys
wore closed by means of a oirocuit to a contact in tho radle timing
eigral receiving box and were opensd by switshes which were actvated
when the {ilm reoceiving magasines wure properly filled with expcsed
film, Camera oporation was independent of the timing siguel box after
the initial contact was made except that resyoling could be ascanplished
at any time prior to the starting of the first ome}:ao

The camsras ren for various periods of time from 1.5 see to Tifty
ninutes deponding on running speed and film capacity., Camoras wore

started at -6 sec, -2 seco, or -0.7 sec depending on the total ruuning
tine,

III, Results:

Sel Tosat Ables

All csmeres operated proporly but the timing signals were sudh
as to start all the romotely controlled cemeras about 16 seoconds after
the start of the nuclesr explosiam. The deoveloped films frou; the high
apoed cameras showed no trace of en image sinoce the oxposuro was sob
for the brillient early stagos., The Cino E film gave a satisfactory
record for the pericd of 15 ses to 1-3/4 hours. The cameras cn the
AV=1l7 were manually started and gave a satisfaotory plotorial rsoord
of the explosiom. As far as kanown nome® of the high speod csamoras
operated by the AAF oblaingd a satisfactory recozd. Ho eatisfactory
record was obtained of the expansion of the bel)l of fire,

. 3.2 Test Baker:

All cameras at the Enyu station operated propezrly but, neve,’eparated

‘e
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< vne Bildni stetion. Thgecwegaceool*ing i1 feilure was not
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srormined sinos it was fa'xu:'x ,-:;at;::eaib;;:; at the entire ‘asserbly of
apparatus was 111 in readiness to funetion. The sigasl lines wsro
astveted manuall to operate the cameras. The timines boxet were also
vound to bo in verfect operating condition, though test sigounls werc
~ot available for this test. If the resyole oconnection hed been opeand
by local interferencs at the time the -2 mimuite signal was reoeived
it would have ieft the relay pancl inoperative, and subsequsnt signals
+ould not start the earoras, .

The rhotographic rescrd cbtained was partially obacured by the normel
oloud cover above 500 meters altitude. The irregular water jet and
¢loud fronte made accurate mo.asuremont difi'icults In every essé the
ueximum velooity was measured, The data is presonted in the form of &
nast of profiles. Lo corrsction was made for camera tilt or perspective
since this was found to be less than Zx. All welooiby plots wore cbtained
from the slopes of the space time ouvrves,

S.2.1 Tater Jet:

The vrogress of the water jot for the first 1.6 seconds is
clearly shown in Fige 2. The jet assumes a cone shops in its later steges.
The lateral expensica of the apex of this ocone at the water level is
relatively smalle. The fertioal measurenents were made near the vertical
through the explosicr. center but in every sasoe the highest peoint was
selected. l}easurencnts were also made at an ansle of about 28 degroes
from the vertiecal as thers was an apoerunt particle motion in this directioca,
The very irregular contours lead to considerable uncertainty buy a reasan-
ably smooth ourve is obtained, 8Ses Fig. 6, Leter stages of they expansiocn

of this water jet are obscured by the fog formed by the oloud chkember

affect. A velocity curve, Fip, 7 ssreeguigaiirodef=ay the slope of the
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curves of Fige 6., Direct r.n:egs:t:zrepignjsg . the original €ilm give a value

of about 1500 meters/seom;:wgiocﬁty.::’pé:yhfoﬁlmmous front waen it first
appears above the water surface. The luminous front persisted for sbout
0.15 second, The jet is dome shaped up to sbout 1/2 seoend and gradually
changes to what appears to be a flat ring shape in about 2 sesmmds.

302.2 Water Lovel Cloud:

A large sirculer cloud of mist or spray spreeds out over the
wter surfnoce fram the éxplosicn conter, The cloud remains m the water
surface for several minutes end them lifts to the prevailing cloud level,
the bottam deing at ebout 500 meters sltitude. TWhen the water jet spray
falls back to the lagoon it undoubtedly carries along with i1t a large
mass of air. This mass of air probebly carries the finely divided water
particles in a suspension and spreads over the water surface radially
fron the explosion center to form s oircular oloud about four miles
in diameter. As the cloud 1lifts it is socen that & heavy rain prevails
under it eand this persists for an hour or more as the oloud drifts to the
north with the prevailing winds., Figure 3 shows successive profiles of
this cloud formaticm. Plots of growth and velooity of growth are showm
- in Figures 8 and 9, The cause of the irreguler velocities of the northe
east oloud framt is not apparent.

34203 Cloud Chember Effoct

About 0,76 second after the start of the explosim a ring sheped
fog oloud is seen to develop around the water jot at an altitude of about
350 meters. This fog cloud cartinues to grow at & fairly constant
velooity of about 330 meters per second (sound velosity in air) watil
1t has formed a cloud of about four miles diameter in elsven secomds.
During the initial stages this cloud is hemisrherical in shape with its
base about 200 meters above the la%ggq .q;umcef :41;..1..2 secands fog
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starts to form simultanocusly @st.angrq s&he yater surface and just bvelow

the hanisphere base and thi-a,‘reioi&ly .éilﬁa h% space beneath the exlating
oloud and merges with it so as to be indistinguishable after S seconds.
As the fog oloud grows radially i% appears to lift fram the water surface,

probebly by evaporation of the fog, to an altitude of about 400 metera.

'The maxinun altituds for fog formation ie not less than 800 meters but iz

diffioult to ascertain becanse of the obsouring olcuds, Profiles of thls

fog formation are chown in Figures 4 and b,

IV. Conclugions:

4.1 Test Able:

No information was ocbtaired for deteminatiom of the rate of the
expansion of the ball of fire.

4,2 Tost Baker:

A good photographic record of the explosim was obtained from the

Enyu Island stetiocn, The initial versioel velocity of tho water jet is

1500 £ 100 m.p.s. The jot is lumincus and resembles a shock wave fromd®
at first but later the luminous surface is vory spotty as it darkens and
resanbles the burning of inflammable matoerial, Barhapg the irem in the
1SH 60 was the source of this flame. The jet becanes bulbous snd appoars
to vent at ite 'top center. This csuses it to azsune & ocone-liks appearance.
Within S0 seoonds the upper portimm of this cone has expended to form a
sloud 2000 meters in diemeter and heas roached a height of ovor 1400 meters.
A portion of the mter descsnds to fomm & surface cloud, ¢ « S miles in
diemster, which starts to riee in 8 « 4 minutes and gives rise to an
intense rainstomm.

The shock wave in air gives riss to a cloud chamber fog, MNeagurement

of the fog formmatiom velocity gives valucs approximating air sound velocity

F&-E :
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'V. Recanmendationg for Future Tests

It is olear that the tight schedule and consequent hasty prepara-
tions for Operatiom Crossronds led to many of the difficulties
encountered, In a futurs test adequate notice should be siven so that
plang can be carefully executed, A speecifie time, not less than two
woeks before the test, should be set after which no more changes in the
ingtallations would be made, Thereafter a series of tests should be
started to determine reliability of cperaticn of equipment and tims
should be allowed to make finel adjustments of equipment, It would be
desimable to have four cemera stations spaced at about SO degrecs around
the target so that e better check could be obtained botween the various

£ilm records.

Vi, Group Personnel:

The following people spent part or all of their tire on the Fastax
Fhotography Program.
‘Jack W. Aeby Borlyn Brixmer - Je Carlton Hoogterp
Albert A. Bartlett Ralph L. Conrad Willard vaite
Folix E, Geiger
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Aero Smear
3%m Mitchell
*  Fastax
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Aero Smear
3tmm Hitchell
Faxtax
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Q
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36mmn Mitchell
l6émm Cine Spo.

Code Foo.,L Stop Filter Film

Bl
B8
B2
B3
B4
Be
B6
BY
Nl
K8
K2
NS
N4
NS
N6
N7
N9
X10
¥1l1
K12
H13
Ni4
N15
N16

17-1
17-3

30 5mm
152
254
182
104
104
50
36
306
75
104
152
254
35
B0
104
152
25
104
15
15
15
15
15

231
104

32
18
32
32
32
32
16
22
22
16
32
32
22
1
6.3
22
4.5
4.0
5.6
4.0
8.0
11
4.0
4.0

5.6
4.5

Table 1A Teat Able

N DS PanX asero Im/sec

XDl  Pan¥ 100 15
NDS " 1000 -—
NO2 " 1000 —
KDl \J 1000 -
ND2  SuperX 1000 -
-394 " 1000 o=
ND1 " 1000 -
EDS PanX aero 2)/ses ==
ND1  PanX 100 15°
ND2 " 1000 -—
NiR bl 1000 --
NIR " 1000 -
N2 SuperX 1000 -
N2 " 1000 -
NIR " 1000 -
ND3-0 IR Penk 64 10°
87A " 16 180°
] ”n 4 90°
" " 8 90°
“ " 2 90°
” " 2 900
”* L] 1 10"
] ” 1 10°
A PanX 24 45°
A IR Pank 2 180°

Rel, exp.

Speed Shutter Daylight=l Image Soale

1,/60000

1/8800
1/61000
"

2 2 3

1/1%000

1/1000~1 1,/6000
1
1
1
1
1
1
1
1
1 1/36000

Results

Starting

Film

15 sec late blank

3 3 % 2T 2 3 3 33 3 3 3 3 2 838 2 X R 3 X 8’ oA

C.X.

° .
IR 3 T 3 B I =% x 3
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Bikini
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Smm Mitchell B9
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] "
] ”
16 %
| o
] "
&'lfn L
35%m Kitchell
"  Fagtax
“ "
.} n
16em "
” L]
" "
&m‘ ]
16émm Cine B
. ”
n "
" ”
| J 1]
» "
" "
" L]

B
B8
B4
BS
B7
B8
BS

Nl
N2
N3
N4
NS
N6
N7
N8
NS
N10
N1l
Nl2
N13
H14
K15
Nl6

25mn
381

60
152
104

35
254
152

36mms
104
162
381
50
104
254
152
15
162
15
15
104
104
25
15

3tem Mitchell 17«1 104
16mm Cine Spes 17«6 104

Table 1 B Test Bakexr

4.0
32
11

4.5
22

8

4.5
32

4.0
11
4.5
6.6
4.0
32
26
45
11
5.6
4
18
11
11
5.6
11

8
11

G PanX

No ®
» "
] ”

" SuperX
" ”
»
" "

Aero 2 PanX

No *
» "
o "

" SuperX
" "
” ]
. ] L]

87A Aero IR

” ”
n "
" n
[ ] "
H #
n ”n
"  §
” "
A "

100
1000
20
1000
4000
200
1000
8000
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[
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[
gy

885588

&

18¢°

Hel. expe.
Loocation nstrunent Cedes Foce.L Stop Filter Film 8p eed Shutter Daylight=1 Image Scale

1
1/40
1

1
1/80
2

1
1/3%

\S.SNHHHH
53

S
- prHw.—ang

1/22000
1/22000
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NO. 282-14
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FIG. 10 ~- Geporsl view of Fastax Factography tower and sand aovered
quanset storage room and work shop. The tarpaulin just
below the tower cab protects storage batteries and chargers.
The camere port is inm the opposite side of ocab.
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FIG, 11 == Tower cab cemera installation showing three emored camera
boxes for 35mm Fastax and 16mn Festax mounted on top of each.
The Mitchell 100 f.p«8. camorn is shomn o the right. Ceneras
face the olosod port of tho chb.
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FIG, 12 -= Relay rack for cantrol of all cameras is shown at lef%,
Timing light pulse generators are in wood cabinet at right
backgromd, Yaster power cantrol switch and distribution

box are on right.
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FIGe 13 =~ Timing signal boxes are shown on shelf at upper right. Part
of the camera installation is shom below.
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Cahles at upper
at right supply

Vortical oables
higher voltage power from battery benk en gromd,

ge battery platform Just below oab.
left supply power to cab.
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