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ABSTRACT

This report contains a summary of EG&G fireball photography
and a preliminary analysis of the results for Shot Sunset of Operation
Dominic,

Sunset, a LASL~sponsored device, was detonated on 10 July 1962
at GZ-17, southwest of Christmas Island, Measured timm
from the B-52 delivery aircraft was 55,1905 seconds. The device
was detonated at an altitude of 5000 ft + 25 ft above MSL. The local
Christmas Island time of detonation was 0733:01, 2372,

¢5 scaling indicates a fireball yield of 810 kt + 30 kt, while Mach
scaling shows a yield of 800 kt + 40 kt, Bhangmeters indicate a yield

of 884 kt + 133 kt, based on an average time-to-minimum of 81, 7 msec.
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1,0 BHANGMETER OPERATION AND DATA

Nine Bhangmeters were employed on Shot Sunset, three at the
EG&G Timing Trailer at A Site, two each on the two C-130 aircraft,
and two on the B-52 delivery aircraft, Table 1 summarizes Bhang-

meter operation and the data obtained,

Table 1, Bhangmeter data,

Reading
Location Type No, of Pips Time (msec)
~A Site Trailer RO-1 No, 1 10.5 84
A Site Trailer RO-1 No, 2 20 80
A Site Trailer ‘RO-1 No, 3 Off scale at 40 msec - set on
fast sweep
~ Aircraft 298 (C-130) MK-V, S/N 1 20, 25 81
Aircraft 298 (C-130) MK-V, S/N 2 20,5 82
Aircraft 299 (C-130) MK-V, S/N 4 Off scale at 40 msec - set on
fast sweep
Aircraft 299 (C-130) MK-VI, S/N 3 20, 25 81
B-52 Aircraft ASH 4 20,5 82
B-52 Aircraft MK-VI 20,5 82

The average tmin’ 81,7 msec, corresponds to a yield of 844 kt
+ 133 kt at an ambient air density of 1,0162 grams/liter for an altitude
of 5000 feet,

2,0 CAMERA INSTRUMENTATION AND OPERATION

Photographic coverage of fireball growth was provided by land-
based camera installations at Sites A, MM, and D on Christmas Island
and by airborne installations on two C-130 aircraft., The B-52 drop
aircraft was also instrumented to record fireball formation, The exact
instrumentation of these stations is detailed in Appendix A, and an

evaluation of the operation of each camera is given on the Film
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Comment Sheet, Table 2, Complete survey data for the actual GZ-17

for Sunset are given in Appendix B,

2.1 Position of Burst

Six theodolite cameras were operated, two at each of the ground
stations, All six obtained good records and a phototriangulation of the
position of burst was performed on the basis of these records, A
diagram showing the angular off-axis position of the burst from the
A, MM, and D Site stations is presented in Fig, 1, The calculated
position of burst was:

N 171 600}re‘ferenced to H&N Universal Transverse Mercator Grid
E 695185
Height: 5000 ft + 25 ft above MSL

The resultant slant ranges from the camera stations at A and MM

Sites are 92, 365 feet and 88, 717 feet, respectively, compared with

the Sandia Corporation radar slant-range measurements of 92, 550 feet

and 88, 980 feet from the A and MM Site radar positions,

2. 2 Fireball Photography

Fireball growth was recorded and measured from all ground sta-
tions and from the two C-130 aircraft, All cameras operated as
scheduled, though Photo-Sonic 4B~8 in the drop aircraft did not re-
cord the fireball, and the records from the D Site cameras showed
some cloud cover, Fireball phencmena were, however, measurable
from the D Site films,

At zero time, the radar mount at A Site was aimed slightly high
and 1 degree to the right of the fireball, The fireball image on the
films from the cameras on the MM Site radar mount was horizontally

centered but was slightly high in the frame,

-6-
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On the records from the fixed aiming cameras at D Site, the
image was 1 degree to the left of the frame center and vertically
centered, The image on the Aircraft 298 records appeared 3 degrees
to the right and 2 degrees below the frame center, Aircraft 299 re-
corded the fireball 3 degrees below and 2 degrees to the right of the
frame center,

Results from the six cameras which used experimental XR film
are not yet known, Because of its special processing requirements,
the film will have to be processed at a later date, The records con-
cerned are those from Mitchell No, 43 and Rapatronic 106 at D Site,
Fastax WF8 No, 2 from Aircraft 298, Fastax WF8 No, 3 from Air-
craft 299, Rapatronic No, 116 from A Site, and Rapatronic No, 108
from MM Site.

AFSWC furnished slant ranges between the aircraft and the device
of 52,700 ft + 800 ft for the B-52 delivery aircraft, 87,910 ft + 130 ft
for Aircraft 299, and 89, 290 ft + 350 ft for Aircraft 298,

The Dynafax cameras at A and MM Sites obtained good fireball
records, These will be read and included in the final report on Sunset,

The zero-frame time corrections for Sunset were made utilizing
eight Rapatronic records, three from A Site, three frqm D Site, and
two from MM Site, Figure 12 is a plot of the Rapatronic results, The

diameter measurements for these records are contained in Appendix C,

3,0 YIELD DETERMINATION

The yield measured by the ¢5 scaling technique is 810 kt + 30 kt.,
This yield figure is based on the extensive analysis of six high-speed
records from the three ground stations,

The Mach-scaling technique, whereby diameter-time behavior is
scaled to a theoretical 1-kt diameter-time curve, indicates a yield of
800 kt + 40 kt, The Mach-scaling yield is also based on six of the

high-speed records from the ground stations,

-8-
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The PS4B records from Aircraft 298 and 299 were analyzed for
yield, utilizing the DME (Distance Measuring Equipment) data provided
by AFSWC, Evaluation of these records, excluding all ground-station
photography, indicates a ¢5 fireball yield of 845 kt + 30 kt for Aircraft
299 and 885 kt + 20 kt for Aircraft 298, representing variations of
+4, 3% and +9, 3% respectively from the yield determined from the
ground-station records., The aircraft yield figures are quoted here
only for comparison; they were not incorporated into the calculation
of the ground-station ¢5 yield reported above, which is considered to
be the best figure,

A summary of the ¢5 yield calculations for each film read is pre-

sented in Table 3, Detailed ¢5 yield calculations for each film are

* given on the IBM printout sheets in Appendix D, The time interval of

the ¢5 scaling represents the time over which all values were averaged
to determine the yield reported for each film, The time limits indicated
in Table 3 correspond to the selected constant-9 region ,where the ¢5
technique is valid, This region is noted on each data printout sheet
by marks outside the yield column,
Plots of diameter vs time for the data from each station and phi
vs time from each ground station are shown in Figs, 2 through 9,
Composite plots for the complete sets of data from the three ground
stations are given in Figs, 10 and 11, Diameter measurements and
camera data calculation sheets for each film are included in Appendix C,
The Mach-scaling method was applied to the diameter-time data
from each film individually, as well as to the data from the six ground-
station records combined (Appendix E), In this method of yield deter-
mination, a polynomial fit is made on all the data, and the resultant
diameter-time curve, which represents the characteristic diameter-
time behavior for this shot, is scaled to a theoretical 1=kt curve,

It should be noted that the limits (DW(KT) ) stated on the composite
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yield tabulation apply only to the particular fit which was made to the
combined diameter-time data and do not represent the scatter which
appears in the results from individual films, The limits quoted above,
however, do include this scatter, The coefficients of the polynomial
to which the diameter-time data were fitted by least squares are given
below each tabulation, along with ambient pressure (mb), temperature
(OK), ambient sound velocity (m/msec), and the time interval over
which the fit was made,

An air density of 1,0162 grams/liter was calculated for an altitude
of 5000 feet above MSL, based on an H+15 minute observation by JTF-8
Weather Central, which reported a pressure of 849 mb, a temperature
of 1600, and a relative humidity of 80% at that altitude,

Examples of fireball photography and the photo-theodolite records
are included in Appendix F., Prints of the fireball at various times

are shown from each of the photographic stations,

-10-
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Table 2,
Speed
Camera Film No, (frames/ sec)
A SITE
DFX-12 112030 26, 000
(nom,)
PS4B-1 112000 2550
PS4B-2 112001 1800
PS10B-1 112006 500
M-46 112009 98
Wild 233 112012 -
Wild 164 112013 -
Rap 109 112018 60, 2 usec
Rap 116 112023 105, 4 usec
Rap 120 112026 235 psec
Rap 118 112027 929 usec
MM SITE
DFX-13 112031 26, 000
(nom, )
PS4B-3 112004 3000
PS4B-4 112005 2100
PS10B-3 112008 475
M-=-47 112010 96
Wild 147 112016 -
Wild 148 112017 -
-11-

Film comment sheet - Sunset

Comments

Good record,

Fireball at zero time slightly to the left
and below frame center., Good record.

Fireball at zero time slightly to the left
and below frame center, Good record.

Fireball well centered, Good record.

Fireball below frame center but hori-
zontally centered, Some cloud cover,
Good record,

Good record,
Good record,

Possible double exposure, questionable
record,

XR film, to be processed later,
Good record,

Good record,

Good record,

Fireball slightly below and to the right
of frame center, Good record,

Fireball well centered, Good record,
Fireball well centered, Good record,

Fireball slightly low, horizontally
centered, Good record,

Good record,

Good record,




e B B B

ff'v?:icx-:?':,"

r

e

Table 2, Film comment sheet = Sunset (Con't)

Comments

Fireball image, possible double ex=-
posure,

Good record.
XR film, to be processed later,

No fireball,

Fireball to the left and slightly above
frame center. Good record.

Fireball to the left and slightly below
frame center., Light cloud cover in
front of fireball, Good record,

Fireball well centered, Light cloud
cover in front of fireball, Good record.

XR film, to be processed later,

Good record.
Good record,
Good record,

Fireball image, possible double ex-
posure,

Good record,

XR film, to be processed later,

Fireball to the right and well below
frame center. Good record.

XR film, to be processed later,

Fireball to the right of frame center,
vertically centered, Good record,

Speed
Camera Film No, (frames/ sec)
Rap 103 112021 56,0 usec
Rap 101 112022 107.0 usec
Rap 108 112025 248, 8 usec
Rap 114 112029 526, 4 usec
D SITE
PS4B-5 112003 3200
PS4B-6 112002 2100
PS10B-2 112007 500
M-43 112011 100
(nom,)
Gal 8903 112015 -
Gal 8904 112014 -
Rap 111 112019 54, 4 usec
Rap 117 112020 96, 8 usec
Rap 107 112028 258, 2 usec
Rap 106 112024 492, 2 usec
Station 298 (C=130 Aircraft)
PS4B-9 114754 2700
WF8-2 114755 2000
(nom,)
M-42 114756 110
~12-
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Table 2, Film comment sheet — Sunset (Con't)

Comments

Fireball to the right and well below
frame center. Two-thirds of fireball
visible at minimum time, Good record,

XR film, to be processed later,

Fireball to the right and well below
frame center, One-third of fireball
visible at minimum time,

Fireball to the right and below frame
center, Good record,

Exposures but no fireball,

Fireball to the right and well above
frame center, Only one half of fireball
in frame at minimum time,

Speed
Camera Film No. (frames/ sec)
Station 299 (C-130 Aircraft)
PS4B-10 114750 2950
WF8-3 114751 2000
(nom, )
FD401-2 114752 1225
M-44 114753 100
B-52 Aircraft
PS4B-8 114757 2650
FD401=-3 114758 1000
-13-
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Table 3. Summary of ¢5 yield calculations = Sunset

Time interval of

Camera Film No, scaling (msec)

No., of data Average

Limits (kt)

points used yield (kt) Lower Upper
tmin tmax
A SITE
PS4B-1 112000 36, 20 72,39 32 821, 69 -11, 36 +13, 27
PS4B-2 112001 37,55 72,89 34 817, 41 -13,98 + 6,98
MM SITE
PS4B-4 112005 36, 25 77.11 45 789, 29 -14,10 +15, 36
PS4B-3 112004 34,57 63,12 35 808,75 - 8,98 +18, 64
D SITE
PS4B-5 112003 53. 55 75,43 36 820, 80 - 17,76 +8, 74
PS4B-~-6 112002 36,86 74, 64 28 807, 69 -13, 44 +12, 23
Aircraft 298 (C-130)
PS4B-9 114754 54,18 81,75 20 886. 84 -17, 48 +14, 37
Aircraft 299 (C-130)
PS4B-10 114750 © . 54,54 77,63 ...18 845,04 -19,95 +15, 00
-14-
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APPENDIX A
Photo Plans and Photo Loading Charts
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APPENDIX C

Diameter Measurements and Camera Data

Calculaticon Sheets




 CAMERA DATA 8 CALCULATIONS
FILM N0 // 2000 | NO. / | TEST SUNSET | GALOULATED BY:cim
GAMERA NO.75#5 ~/ | EQ. AP. DATE: 7 /6.2

A (AIMING POINT)

HORIZONTAL

. PROJECTION
____________ 9_ ______________* o
A. RY%=CBy cos a cosrg + (Hp —Hc) sin 8 o
a= - 58 25" P= 3° 30'28” He=2 /5240 m
cosa= ,L9998¢ cos B= ,993/3 Hes= 3.05 M
CBh= 27 00/.9 M sinf=_ 0g//9 AHm /7 3, X
CB) 08 a cosB=24 947 /m| AMSINB= 90 0 M R%= 27037203

B. FOCAL LENGTH /49 ¢ .

' —
s CoerecTed For ReFeseTion Avd CurvATuRE

C. MAGNIFICATION FAGTOR (meters/in) ~'
e

[ 464 94.88 |
R7.05 /57. 9
/.30 23784

D._ ZERO TIME CORRECTION .30 _.» sec

|

m——
———

EDGERTON, eznﬁ%:wsm. a omcn,.mc. .




N

DIAMETER MEASUREMENTS

sHoT SUNSET

FiLm no. _ 112000

FLEXOWRTTER
FR. NO. MAG. D, D, Davg Davg (m) t (ms)
(m) XXX+ XX

0000 48, 41 0109 0108

0001 0143 0141

0002 0166 0165

0003 0195 0191

0004 0210 0207

0005 0227 0224

0008 0262 0259

0011 0295 0292

0014 0322 0318

0017 0345 0340

0020 0366 0364

0023 0384 0380

0026 0402 0397

0029 0417 0415

0032 29,05 0257 0258

0035 0267 0265

0038 0276 ° 0274

0041 0284 0282

0044 0291 0289

0047 0297 0297

0050 0306 0304

0053 0313 0311

0056 0319 0316

0059 0325 0323

0062 0332 0329

0065 0338 0336

0068 0345 0341

0071 0350 0347

0074 0356 0353

0077 0362 0359

0080 0367 0365

0083 0373 0369

0086 0378 0380

0092 0386 0385

0095 0391 0389
READ BY FG/JMT TYPED BY
DATE 7/13/62 DATE
REMARKS: Hauser No, 5771

~43~

EDGERTON, GERMESHAUSEN

- & GRIER, INC.




DIAMETER MEASUREMENTS

swor SUNSET ClLm o, 112000
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Dgyg (m) t (ms)
(m) XXX XX
0098 0397 0393
0101 0402 0399
0104 19, 30 0268 0269
0107 0272 0271
0110 0275 0274
0113 02717 0271
0116 0279 0280
0119 0282 0283
0122 0286 0285
0125 0290 0288
0128 0292 0291
0131 0295 0293
0134 0299 0296
0137 0301 0299
0140 0304 0302
0143 0305 0305
0146 0308 0307
0149 0310 0310
0152 0312 0312
0155 0316 0313
0158 0317 0317
0161 0319 0318
0164 0321 0322
0167 0324 0323
0170 0327 0325
0173 0328 0328
0176 0330 0330
0179 0332 0334
0182 ' 0335 0335
0185 0338 0338
0188 0341 0340
0191 0342 0342
0194 0344 0344
0197 0346 0346
0200 0348 0347
0203 0349 0350
Reap BY FG/IMT TYPED BY
DATE __7/13/62 DATE

REMARKS: Hauser No, 5771

DGERTON, GERMESHAUSEN

~44~"



DIAMETER MEASUREMENTS

sHot _ SUNSET FILM NO. 112000
FLEXOWRITER

FR. NO. MAG. D, D, D3 Davg Dgvg (m) t (ms)
{m) XXX XX

0206 0351 0352

0209 0353 0353

0212 0355 0356

0315 0356 0357

0218 0359 0359

0221 0361 0361

Reap B8Y_ FG/IJMT TYPED BY

DATE 7/13/62 DATE

REMARKS: Hauser No, 5771

~45~

EDGERTON, GERMESHAUSEN
- & GRIER, INC.



CAMERA DATA 8 CALCULATIONS

A/SET | GALOULATED BY: ¢
_GAMERA NO. PS5 4B+| EQ. AP. _ DATE: ¢////ia

A (AIMING POINT)

HORIZONTAL

: PROJECTION
_____________?_______________ * "
CAMERA ™8

A. RYa=CBp cos a cosf + (Hs —Hg) sin B ‘
= = = m
a= “R227Ro" | P= 3 7 3R7 Hes /52450 m
cosa= 99998 cpsﬁ= . 99832 He= 305 M -
CBh= 27 0o/ 4 M sinB= 0580 AH= /57 3™
CBpCosa COSB=2( 9555} AHSINB= g5 < o EG/Az M

B. FOCAL LENGTH 352./ .
_ ————— — "

¥ CorerecTes For RefRacriov Awp CurvaTuRE

C. MAGNIFICATION FACTOR (meters/in. —

2905 67 /2 |
/9. 30 /Q1.D7
7. 74 250.29 |
5 89 3 34 090 -

D. ZERO TIME CORRECTION .39 ., sec

" EDGERTON, GERMESHAUSEN, 8 GRIER, INC. Al
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DIAMET!i u!i!!REMENTS

sHoTr SUNSET FILM NO. 112001
~ FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Dgyg (m) t (ms)
(m) XXX XX
0000 29,05 0173 0172
0001 0230 0230
0002 0267 0270
0003 0307 0307
0004 0335 0334
0005 0356 0357
0006 19, 30 0255 0254
0008 0281 0282
0010 0303 0304
0012 0324 0324
0014 0343 0343
0016 0360 0360
0018 9,74 0188 0188
0020 0195 0195
0022 0202 0202
0024 0208 0208
0026 0214 0214 -
0030 0226 0225
0032 0232 0231
0034 0237 0237
0036 0242 0242
0038 0247 0247
0040 0252 0253
0042 0256 0257
0044 0262 0261
0046 0265 0266
0048 0270 0271
0050 0274 0275
0052 ' 0279 0279
0054 0282 0282
0056 0287 0286
0058 0290 0291
0060 0293 0294
0062 0297 0298
0064 0301 0302
READ BY JMT/FG TYPED BY
DATE 7/17/62 DATE
REMARKS: Hauser No, 5171

' EDGERTON, GERMESHAU
FORM NO. E-62 REV. 7/62 m & GRIER, INC.
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DIAMETER MEASUREMENTS

sHoT _SUNSET FiLm No. 112001
FLEXOWRITER
FR. NO. MAG. D, D, D3 Davg Dovg (m) t (ms)
(m) XXX XX
0066 0305 0305
0068 0308 0308
0070 0312 0311
0072 0315 0315
0074 0319 0318
0076 0322 0322
0078 0325 0325
0080 0328 0327
0082 0331 0331
0084 0335 0334
0086 0338 0337
0088 0341 0341
0090 0343 0342
0092 0347 0346
0094 0349 0349
0096 0353 0353
0098 0356 0355
0100 0358 0358
0102 0361 0361
0104 0364 0364
0106 0366 0366
0108 0369 0369
0110 0372 0372
0112 0374 0374
0114 0376 0377
0116 0379 0379
0118 0382 0382
0120 0384 0385
0122 ' 0387 0388
0124 0389 0390
0126 0392 0392
0128 0395 0395
0130 0397 0397
0132 0399 0399
0134 5, 84 0241 0241
0136 0243 0243
READ BY JMT/FG TYPED BY
DATE 7/17/62 DATE

REMARKS: Hauser No, 5171

EDGERTON, GERMESHAUSEN
o vo. ¢-ez wev. ez (ROVRRORONIIE, e eRiEm N

~48~



DIAMETER MEASUREMENTS

sior SUNSET

FiLM no. _ 112001

FLEXOWRITER
FR. NO. MAG. D, D, D3 Davg Davg (m) t (ms)
(m) XXX XX
0138 0244 0245
0140 0245 0245
0142 0246 0246
0144 0247 0247
0146 0248 0248
0148 0250 0250
0150 0251 0252  aamm—
0152 0253 0252
0154 0254 0254
READ BY JMT/FG TYPED BY
DATE 7[17/62 DATE
REMARKS: Hauser No, 5171

FORM NO. E~62 REV. 7/62

EDGERTON, GERMESHAUSEN
- & GRIER, INC.



CAMERA DATA & CALCULATIONS

FILM NO. / /2004 | STATION NO. /1 1/ | TEST SuN/SET | CALOWATED BY:c, .
GAMERA NO. 7S 4/8-3| EQ. AP. DATE: 7///c2

A (AIMING POINT)

| ' HORIZONTAL
. PROJECTION
CAMERA 00T *o
A. R% =GBy cos a cos 8 + (Hs —Hc) sin B B
o / / . o / s
a= 0° 7" 24" = 3° 2/ 33 He= /5240 M
cos a= /. Q c933= 99 R2 8 He= 3. 05 M
CBh= 28 15/ M sinf=  os58¢0 AH= /56 7.3 *nm
CBn Cos @ COSB=28 0,07y AWSINB= 8¢ 0 M RYa=
B. FOCAL LENGTH 352.2 v
| ————— - ———

¥ QoregeTEd For. RecracTion Avo Cur vaTURE

=

C._ MAGNIFICATION FACTOR (meters/in.)

R9.05 7 8¢
/930 /05./9
9.74 208,517

[ D. ZERO TIME CORRECTION .20 » sec

EDGERTON, GERMESHAUSEN, & GRIER, INC. o\
-50- |




-y

DIAMETER MEASUREMENTS |

swor SUNSET FlM o, 112004
FLEXOWRITER
FR. NO. MAG. D, Dy Dy Davg Dayg (m) t (ms)
(m) XXX XX
0000 29,05 0158 0156
0001 0192 0189
0002 0220 0216
0003 0244 0246
0004 0265 0265
0005 0282 0279
0008 0322 0322
0011 0378 03717
0014 19, 30 0274 0273
0017 0293 0294
0020 0310 0313
0023 0326 0326
0026 0340 0344
0029 0353 0355
0032 0365 0367
0035 0377 0379
0038 0389 0392
0041 0400 0402
0044 9,74 0207 0208
0047 0212 0213
0050 0217 0217
0053 0222 0223
0056 0226 0227
0059 0230 0232
0062 0235 0236
0065 0239 0240
0068 0243 0244
0071 0248 0248
0074 ' 0252 0252
0077 0255 0256
0080 0259 0260
0083 0262 0260
0086 0286 0267
0089 0270 0270
0092 - 0273 0274
0095 0276 0277
READ BY__FG/JRM ) TYPED BY
DATE 7/16/62 DATE

REMARKS: Hauser No, 5171

N T T ———

~51-

‘EDGERTON, GERME SHAUSEN

- & GRIER, INC.



bl

DIAMETER MEASUREMENTS

REMARKS: Hauser No, 5171

sHOT _SUNSET FILM NO. 112004
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Dayg (m) t (ms)
{m) AXX-XX
0098 0280 0281
0101 0283 0284
0104 0286 0286
0107 0289 0290
0110 0292 0293
0113 0296 0297
0116 0299 0299
0119 0301 0302 _
0122 0304 0305
0125 0308 0308
0128 0310 0310
0131 0313 0312
0134 0316 0316
0137 0319 0318
0140 0322 0322
0143 0324 0324
0146 0326 0326
0149 0329 0329
0152 0333 0331
0155 0335 0335
0158 0338 0337
0161 0340 0339
0164 0342 0342
0167 0344 0344
0170 0346 0347
0173 0348 0350
0176 0351 0352
0179 0354 0354
0182 0356 0356
0185 0359 0359
0188 0361 0361
0191 0363 0364
0194 0365 0365
0200 0370 0370
0203 0372 0371
0206 0374 0375
READ BY__EG/JRNM TYPED BY
DATE 7/16/62 DATE

52~

EDGERTON, GERMESHAUSEN
- @& GRIER, INC.

4%



CAMERA -D'ATA 8 CALCULATIONS

FILM NO._//2 005 | STATION NO. //// | TEST SUNSET | GALOWLATED BY:c.,
_GAMERA NO. PS45-4| EQ. AP. DATE: 7///ca
A (AIMING POINT) .
HORIZONTAL
. PROJECTION
_____________9_______________ * e
CAMERA ™8
A. R¥a=CBa cos a cos B + (Hg —Hc) sin B |
o / . (=4 / ¢
a= 0° g’ 4" = 3° 9°R¢ He2 /525.0 M
cos a = /.0 _|cosB=  s9548 He= 3 05 M
CBh= 25 yy5/ M sinB= ,s5508 AH' %6 7.3mX
CBh oS a COSB=2p5 72 .44 AHSINB= Qo g # R%= E2 552 ]

B. FOCAL LENGTH /%99 1, ,,.

-
*Co(ﬂegTED Foe ReEFRACTION AND Cu@l/ﬂ‘l‘wfc’,&

C. MAGNIFICATION FACTOR (meters/in)

~8.08 79 17
28 40 /65.09
730 2476

=D. ZERO TIME CORRECTION .37 ., szc

EDGERTON, GERMESHAUSEN, @8 GRIER
~53~

,’mc. {V‘




ORI .

DIAMETER MEASUREMENTS

sHoT ___SUNSET FILM no. 112005
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Dayg (m) t (ms)
(m) XXX XX
0000 48,08 0114 0113
0001 0149 0148
0002 0174 0174
0003 0196 0196
0004 0213 0214
0005 0229 0231
0006 0243 0246
0008 0268 0270
0010 0292 0292
0012 0313 0311
0013 0323 0323
0014 0329 0328
0016 0345 0344
0018 28, 90 0215 0215
0020 0223 0223
0022 0231 0231
0024 0239 0239 -
0026 0247 0246
0028 0252 0252
0030 0260 0259
0032 0266 0265
0034 0271 0271
0036 0277 0277
0038 0282 0282
0040 0288 0289
0042 0293 0293
0044 0299 0299
0046 0304 0303
0048 ' 0308 0308
0050 0313 0314
0052 0317 0318
0054 0323 0322
0056 0327 0328
0058 0332 0333
0060 0335 0337
0062 0339 0340
ReaD BY_JMT/FG TYPED BY
DATE 7/13/62 DATE

REMARKS: Hauser No, 5779

«Hd=~

EDGERTON, GERMESHAUSEN

FORM NO. E-62 REV. 7/62 W - & GRIER, INC.



IR,

DIAMETER MEASUREMENTS

sHoT__SUNSET FILM No. 112005
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Dgvg (m) t (ms)
(m) XXX XX
0064 0346 0347
0066 19, 30 0231 0232
0068 0234 0234
0070 0237 0238
0072 0239 0240
0074 0243 0242
0076 0244 0245
0078 0247 0246
0080 0249 0249
0082 0252 0252
0084 0254 0254
0086 0256 0256
0088 0259 0259
0090 0262 0261
0092 0264 0264
0094 0286 0266
0096 0268 0268 -
0098 0271 0271
0100 0273 0273
0102 0274 0274
0104 0276 0277
0106 02717 0278
0108 0280 0280
0110 0283 0283
0112 0283 0284
0114 0287 0286
0116 0288 0289
0118 0289 0291
0120 0292 0292
0122 0293 0294
0124 0295 0295
0126 0297 0298
0128 0289 0299
0130 0302 0301
0132 0303 0302
0134 0305 0305
READ BY__JMT/FG TYPED BY
DATE 7/13/62 DATE

REMARKS: Hauser No, 5779

EDGERTON, GERMESHAUSEN




LT T

DIAMETER MEASUREMENTS

sHoT  SUNSET FILM NO. 112005
FR. NO. MAG. D, D, Dy Davg Dayg (m) t (ms)
(m) XXX XX
0136 0306 0307
0138 0307 0309
0140 0310 0310
0142 0312 0313
0144 0313 0315
0146 0315 0316
0148 0318 0318
0150 0319 0319
0152 0321 0321
0154 0322 0323
0156 0324 0325
0158 0327 0326
0160 0328 0328
0162 0330 0329
0164 0331 0331
0168 0333 0333
0168 0334 0334
0170 0335 0335
0172 0338 0338
0174 0339 0340
Reap BY JMT/FG TYPED BY
DATE 7/18/62 DATE
REMARKS: Hauser No, 5779
~56~
FORM NO. E-62 REV PGERTON, -GSRGMSFS:??E&




| G‘IMEFA DAI" ITAl | a |:o|ucum TONS

FILM NO. )/2002 TEST SUNSET | GAOULATED BY: -,
GAMERA NO. P53-¢ | EQ. AP, DATE: 7/ /c2

A (AIMING POINT)

HORIZONTAL

' : PROJECTION
____________ Q_ e * m————
- CAMERA _ ™8
A. R%=CBj cos a cosé + (Hg —Hc) sin 8 | B
az ___/O/é//7(8// | = 50/-3/ é" Hﬁ.‘ /52 6{0/‘7
coda= | 99975 cs B=  9958¢ He= 5. 57N
CBh= /( 7544 M sinf= _ »9095 AH= /500 5%
CBy Cos a COSB=/(, (30 8y AHSINB= /365 p RYp= e 5.z 2]

.
¥ Correcreo Foe. PeFencrion Anvo CurvaTurE

| B. FOCAL LENGTH /03.y my.

C.  MAGNIFICATION FAGTOR (meters/in.)

+48.08 8.9/
28.90 13 6.37
/7. 30 2 0% /0

965 Y08 33

=£. ZERO TIME CORRECTION . % . sec

~57-~

EDGERTON, GERMESHAUSEN, & GRIER, INC. 34



DIAMETER MEASUREME! ‘!

SHOT SUNSET FILM NO. 112002
FLEXOWRITER

FR. NO. MAG. D D, D3 Davg Dayg (m) t (ms)
(m) XXX XX

0000 48,08 0146 0148

0001 0184 0186

0002 0214 0213

0003 0239 0238

0004 0259 0259

0005 0283 0281

0008 0330 0330

0011 0370 0367

0014 28,90 0240 0240

0017 0257 0258

0020 0272 0271

0023 0284 0287

0026 0298 0298

0029 0310 0312

0032 0322 0322

0035 0335 0334

0038 0344 0344 -

0041 0354 0352

0044 0364 0362

0047 0373 0372

0050 0383 0380

0053 0391 0390

0056 0398 0396

0059 0408 0407

0062 19, 30 0274 0276

0065 0279 0280

0068 0283 0283

0071 0288 0290

0074 ' 0293 0295

0077 0299 0300

0080 0304 0305

0083 0307 0309

0086 0312 0312

0089 0316 0315

0092 0320 0321

0095 0324 0327

READ BY FG/AR TYPED BY

DATE 7/16/62 DATE

REMARKS: Hauser No, 5179

~58~

EDGERTON, GERMESHAUSEN




TN

DIAMETER MEASUREMENTS

sHoT SUNSET FILM NO. 112002
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Dgyg (m) t (ms)
{(m) XXX XX
0098 0328 0330
0101 0332 0333
0104 0335 0336
0107 0339 0341
0110 0343 0343
0113 0347 0347
0116 0350 0351
0119 0355 0355
0122 0357 0359
0125 0362 0363
0128 0364 0366
0131 0369 0370
0134 0372 0373
0137 0375 0375
0140 0378 0378
0143 0381 0383
0146 0384 0386
0149 0386 0389
0152 0390 0391
0155 0393 0394
0158 0397 0396
0161 9, 65 0199 0199
0164 0201 0200
0167 0202 0203
0170 0203 0204
0174 0205 0206
0176 0206 0207
0179 0207 0208
0182 ' 0207 0209
0185 0208 0210
READ BY FG/AR TYPED BY
DATE 7/16/62 DATE

REMARKS: Hauser No, 5179

' ¥ GERTON, GERMESHAUSEN
FORM NO, E-62 REV. 7/62 - & GRIER, INC.




' CAMERA DATA & cm.cullt,ﬂous

FILM NO. //2003 | STATION NO. D - | TEST SUi/SE 7 | GALOWATED BY:cy
GAMERA NO. /s 7B-5| EQ. AP. DATE: 7///é2 _

A {AIMING POINT) .
HORIZONTAL

. PROJECTION
____________ %
CAMERA ™8
A. R% =CBy cos a cos 8 + (Hg —Hc) sin B
az= /027//911 8= 507/‘yl/ H!. /SZ_L/OM
cosa= 99945 C?SB= . 99 GO2 He= </ 57 p
CBh= /{ 75454 M sinf= 08920 A= /500. sy=
CBh cos a co8B=/( ;o2 Yh AMSINB=  /338n |RAW=[TC B7 70

B. FOCAL LENGTH 35/.4 mu

—_— .

C.  MAGNIFICATION FACTOR (meters/in)

" R905 4/.83
/734 62.98
7 24 12.4. 8]

5. 8Y 208./2

D. ZERO TIME CORRECTION

60«

EDGERTON, GERMESHAUSEN, & GRIER, INC.

N



DIAMETER MEASUREMENTS

sHoT ___SUNSET FiLM No. 112003
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Dayg (m) t (ms)
(m) XXX XX

0000 29,05 0230 0229

0001 0298 0299

0002 0348 0348

0003 0395 0395

0004 0439 0439

0005 19, 30 0312 0310

0008 0366 0368

0011 0407 0410

0014 0444 0443

0017 9,74 0240 0239

0020 0253 0254

0023 0267 0267

0026 0279 0279

0029 0291 0291

0032 0301 0301

0035 0311 0311

0038 0321 0320°

0041 0330 0330

0044 0339 0339

0047 0347 0347

0050 0354 0354

0053 0368 0369

0060 0379 0381

0065 0393 0392

0070 0402 0403

0075 0413 0414

0080 0421 0423

0085 5. 84 0261 0260

0090 ‘ 0266 0266

0095 0270 0272

0100 0276 0276

0105 0282 0283

0110 0289 0287

0115 0294 0292

0120 0299 0297

0125 0304 0303
ReaD sy___JRM/FG TYPED BY
DATE 7[20/62 DATE
REMARKS: Hauser No, 5771

~-61~

FORM NO. E~-62 REV. 7/62

EDGERTON, GERMESHAUSEN

- & GRIER, INC.



DIAMETER MEASUREMENTS

sHotr  SUNSET FILM NO. 112003
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Dayg (m) t (ms)
{(m) AXX XX
0130 0308 0308
0135 0313 0311
0140 0317 0318
0145 0321 0321
0150 0326 0325
0155 0330 0329
0160 0335 0334
0165 0339 0337
0170 0343 0341 -
0172 0344 0342
0174 0346 0344
0176 0347 0345
0178 0349 0347
0180 0350 0349
0182 0352 0350
0184 0353 0351
0186 0355 0353
0188 0356 0355
0190 0357 0356
0192 0360 0357
0194 0360 0359
0196 0362 0361
0198 0363 0362
0200 0365 0364
0202 0367 0365
0204 0368 0366
0206 0370 0368
0208 0371 0369
0210 : 0373 0371
0212 0374 0372
0214 0376 0373
0216 0377 0374
0218 0379 0376
0220 0380 0378
0222 0381 0380
0224 0383 0381
Reap BY___JRM/FG TYPED BY
DATE 7/20/62 DATE

REMARKS: 1 guser No., 5771

EDGERTON, GERMESHAUSEN
FORM NO. E-62 REV. 7/62 m ".’& GRIER, INC.




AN

DIAMETER MEASUREMENTS

sHot SUNSET FILM No. 112003
FLEXOWRITER

FR. NO. MAG. D, D, D4 Pavg [ Pavg (M) t(ms)
(m) XXX XX

0226 0384 0382

0228 0386 0383

0230 0386 0385

0232 0388 0387

0234 0389 0388

0236 0390 0389

0238 0392 0390

0240 0393 0391

Reap gy JRM/FG TYPED BY

DATE 7/20/62 DATE

REMARKS: Hauser No, 5771

~63-

EDGERTON, GERMESHAUSEN
FORM NO. E-62 REV. 7/62 m "8 GRIER, INC. i




FILM NO. [/~ /54

CAMERA DATA & -cmu””. TONS

"STATION NO. 295 | TEST & a/\/ssr

BY: L

" GAMERA NO. PSVB 7] EQ. AP. DAYE: 9/, /é62
A (AIMING POINT) :
. : MORIZONTAL
cAMEMA T T *,
A. R%=CBj cos a cos 8 + (Hs —Hc) sin 8 -
8 3° /3’ 4p” B= /° a4y’ 50" He= /5240 M
| cos a= cos B= | He=
CBy = sin 8= AH= Y
0By cos o cos = AW sinf = %= 7 7egom

B. FOCAL LENGTH /50 Q.0 A

- e —

AFswc DME

<. AavT Rawee

—_—
7 2/6.0 M
89)290,0 Fr

C. MAGNIFICATION FACTOR (meters/in.)

Y8 08 95 60
28 90 /159 /6
/9 30 23828

D. ZERO TIME CORRECTION

‘1

—-64—-



DIAMETER MEASUREMENTS

sHor SUNSET FiLM No. _ 114754
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Davg (m) t (ms)
(m) XXX XX
0000 48,08 0111 0109
0001 0137 0135
0002 0167 0164
0003 0185 0183
0004 0204 0203
0005 0219 0217
0009 0270 0271
0013 0309 0306
0017 0338 0336
0021 0365 0363
0025 0390 0386
0030 0421 0416
0035 28, 90 0265 0264
0040 0277 0276
0045 0289 0289
0050 0303 0300
0055 0313 0312°
0060 0323 0322
0065 0333 0333
0070 0343 0340
0075 0353 0350
0080 0361 0360
0085 0370 0368
0090 0377 0376
0095 0386 0385
0100 0394 0393
0104 0401 0398
0108 0406 0405
0112 ' 0412 0411
0116 0418 0417
0120 0422 0422
0124 0428 0428
0128 0434 0433
0132 0439 0439
0136 0443 0443
0140 0450 0449
ReaD BY __AR/FG TYPED BY
DATE DATE

REMARKS: Hauser No, 5779

-65-

- EDGERTON, GERMESHAUSEN
FORM NO. E-62 REV. 7/62 . & GRIER, INC. Q&




DIAMETER MEASUREMENTS

shor SUNSET FiLM No. _ 114754
FLEXOWRITER

FR. NO. MAG. D, D, D, Davg Davg (M} t (ms)
(m) XXX+ XX

0144 0455 0454

0148 19, 30 0306 0305

0152 0309 0308

0156 0312 0312

0160 0315 0315

0164 0318 0318

0168 0320 0320

0172 0322 0322

0176 0326 0325

0180 0329 0328

0184 0331 0332

0188 0337 0334

0192 0338 0338

0196 0340 0340

0200 0343 0343

0204 0345 0345

0208 0349 0348"

0212 0351 0351

0216 0354 0353

0220 0357 0357

0224 0359 0359

0228 0360 0361

0232 0362 0363

0236 0365 0366

0240 0368 0368

0244 0370 0370

0248 0372 0373

0252 0375 0375

0256 0377 0377

0260 0378 0378

0264 0380 0380

READ BY AR/FG TYPED BY

DATE DATE

REMARKS:  Hauser No. 5779

-~ 66~

Tr— iy ECGERTON, GERMESHAUSEN
FORM NO. E-62 REV. 7/62 - 8 GRIER, INC.



- OAMEﬂ! HIA 8 CALCULATIONS

[ 0. //5750 | STATION N0.2 95 | TEST Scws<r | GALAATED BY:c.,
GAMERA NO.P5 4 B -/ EQ. AP. OATE: 9/ /é2
A (AIMING POINT) .
| HORIZONTAL
5 . PROJCTION
CAMERA T *l
A. _RYa=CBa cos acos B + (Hg —Hc) sin B -
@z /° 372’ 9” P= 3° 57 38”7 He /240 M
cos a= ' cos B= Hg=
CB) = sin B= AH= _
CBp Cos @ COsS 8= AHsinB= ;6/‘?- Eé 7470 g ]
B. FOCAL LENGTH /%9.8 . m
_— — e ——— el

AFswe DME SwhAwWT Rawvee L6, 7750 M
€7 709 o Fr.

C. MAGNIFICATION FACTOR (mefers/in.) T

- HB.7¢ 9303 |
24902 /56.23
9.09 167 98
/9 Y7 £33 a0/

D. ZERO TIME. CORRECTION .33

-67~

EDGERTON, GERMESHAUSEN, & GRIER, INC. (ﬂ




GRIDR—

DIAMETER MEASUREMENTS

sHoT __ SUNSET FiLm No. 114750
FLEXOWRITER
FR. NO. MAG. D, D, D Davg Davg (m) t (ms)
(m) XXX XX

0000 48,735 0118 0117

0001 0159 0154

0002 0179 0178

0003 0200 0197

0004 0217 0217

0005 0228 0229

0006 0244 0241

0008 0268 0264

0010 0288 0284

0015 0332 0329

0020 0366 0366 .

0025 0398 0394

0030 0422 0420

0035 0447 0444

0040 0467 0466

0045 29,020 0289 0290

0050 0300 0303

0055 0314 0310

0060 0324 0322

0065 0331 0331

0070 0340 0341

0075 0351 0351

0080 0361 0361

0085 0368 0369

0090 0376 0373

0095 0384 0383

0100 0392 0392

0104 0399 0396

0108 0404 0405

0112 0409 0409

0116 0415 0415

0120 0421 0420

0124 0426 0427

0128 0431 0433

0132 0437 0438
READ BY ___JMT/AR TYPED BY
DATE 7/21/B2 DATE
REMARKS: Hauser No, 3815

- 68~

EDGERTON, GERMESHAUSEN

- & GRIER, INC.

uf



wBPNUERTIAL™

DIAMETER MEASUREMENTS

shor SUNSET FlLM No. 114750
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Davg (m) t (ms)
(m) XXX-XX

0136 0443 0441

0140 0446 0448

0144 0453 0452

0148 0455 0456

0152 0458 0460

0156 0463 0467

0160 0468 0472

0164 19,474 0315 0315

0168 0319 0320

0172 0321 0325

0176 0325 0325

0180 0329 0328

0184 0330 0332

0188 0332 0334

0192 0335 0336

0196 0338 0340

0200 0340 0342

0204 0343 0345

0208 0347 0346

0212 0349 0349

0216 0351 0353

0220 0354 0355

0224 0356 0358

0228 0359 0359

0232 0362 0361

0236 0364 0364

0240 0367 0367

0244 0369 0370

0248 0371 0371

0252 0373 0374

0256 0375 0376

0260 0377 0378

0264 0379 0381
READ BY TYPED BY
DATE DATE
REMARKS:

-69-

EDGERTON, GERMESHAUSEN
/LO




DIAMETER MEASUREMENTS

sior SUNSET FILM NO. Rapatronics
FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Davg (m) t (ms)
(m) XXX XX
A Site
118-112027 28,9 0235 0233 0234 114,96 0.529
120-~112026 0183 0183 0183 89. 25 0. 235
109-112018 0150 0160 0155 74,91 0.0602
MM Site
103-112021 0144 0145 01445 73.07 0.056
101 ~-112022 0143 0138 014058 71,15 0,107
D Site
117-112020 0281 0293 0287 86, 65 0,0968
111-112019 0243 0244 02435 73, 61 0,0544
107-112028 0306 0308 0307 91,70 0. 2582
READ BY TYPED BY
DATE DATE
REMARKS:

EDGERTON, GERME SHAUSEN
FORM NO. E-62 REV. Wﬁ '8 GRIER, INC. 11



APPENDIX D

5 .. . .
¢° Yield Determination

A Site, Film No, 112000

A Site, Film No, 112001

MM Site, Film No., 112005
MM Site, Film No. 112004

D Site, Film No, 112003

D Site, Film No, 112002
Aircraft 298, Film No. 114754
Aircraft 299, Film No, 114750




SHOT
SUND

FRAME
+s
+1le
+Ze
+3e
+4a
+5,
+8.
+11,
+1l4e
+17.
+20.
+234
+26e
12T
+32.
+35a
+38.
+4]1 .
+44,
+47T7,
+5Q0
+53,
+56,
+5G,
+652 e
+65 e
+6H8 e
+71e
+T4e
+77e
+8C.
+83,
+86e
+8S
+92a
+95 .
+G8e
+101e.
+104.
+107.
+11G.
+113.
+116,
+115.
+122.
+125e
+123.

OPERATION
STATION
A

ET

o1alivg
+10Z.88
+134e065
+15%64%3
+183.0G1
+197e71
+213483
+247402
+27Bas31
+303.51
+324e77
+346411
+362e43
+3T78e82
+394 447
+4Ube 90
+420e33
+4534 455
+447 e 19
+458e26
+465e 32
+481le %6
+493,02
+501e71
+511e%8
+542e25
+552e53
+542601
+55070
+560618
+565e 66
+5T72e35
+5856025
+5594494
+502e 84
+60%617
+516428
+62He18
+632e87
+638662
+645476
+652689
+658 484
+564479
+671e54
+6£T3e 08
+687e6 28
+693e33

TIME{4S)
+e 30
+eT0

+1e0%
+1e4d
+1e87
+2e28
+3 6473
+4e61
+5e7T0
+5e95
+8al
+5 e 30
+i0 &7
+11.64
+12.81
+13.98
+1i5.16
+15e33
+1T7e50
+18467
+19e54
+21.01
+22418
+i3e33

+2heb i

+25 o569

+25 6856

+28e002

+i9elY
+30e36
+31eb3
+32470
+3348¢&
+35403
+36 eV
+37437
+3He53

+394 70

+50 687

+hie0a

+432 420

+4i 38

+45ab3

+55 467

+4T7 o 56

Ta45 604

+50 417

AVaSY at
DOMINIC

CAMERA FILM
Pohsel 112000
LNCTIMEY PHI  YIELDIKT)
=lel? +1l64405 +1559,93
”.}ﬁ +155.Zb +llébo?l
telid +1514%2 +1032.84
+e3G +156432 +120742!1
+ebi2 +153478 +11l2.14
+a8l +154417 +1126,4,43
+1led3 +150e72 +1005,70
+t1e52 +151400 +1015.09
+leTh +150460 +1001.79
+1le%3 +1l4944B +965617
+Zia(Y +149468 +571e61
+leld +148443 +531.85
+2e34 +14E8e404 +91% 47
tlal +147475 +71Ce55
+2455 +146,57 +877.83
tleb +146051 +E8606451
+2e 71l +1l46&e47 +E871a75
+le 7% +1l4be31 +867 404
+2el6 +14%483 +853,02
+2e92 +145454 +544435
+2a%8 4145487 +853,96
+ie04 +145,.83 +553000
+3e (0 +145422 +5354.28
+3el> +1l434.108 +834,06
+341Y% +14%5423 +535441
+3edh  +145435 +838,95
+3ec% +145,33 +838431
+3e33 +la5,16 +8533.,59
+3e37 4145427 +836465
+ie4l +14%443 +541422
+3e4% +1l4% 443 +54) ¢ 40
+A4H8  +1454,29% +537e30
+3e5e +145.39 +840016
+3eB8% 4145434 +538464
+2e453 +1l454G5 +82T 49
+ie6d +la4heT3 +823.,01
+hebY +1lb4486 +8244e83
+5468 +165,413 +83247C
+347T1 +144477 +82ce23
+J.73 +ladbe T4 +621065
+347L  +144a7T5 +821l484
+ie75 4144452 +815435
+3481 +144032 +809.73
+43484 +144440 +812403
+3,86 +las,51 +E814,.,51
+2089 +144488 +525444
+2491 +144477 +822ec4




FRAME
+131.
+134,.
+137
+140,
+143,
+146.
+14%,
+152.
+155.
+158.
+161.
+1é64.
+167e
+17Ca
+173.
+176.
+179
+182.
+185.
+188.
+191.
+194,
+197.
+2C0,
+203.
+206.
+20%
+412.
+21%a
+218.
+221e

DIA(M)
+599e27
+TOTa60
+713e55
+7204.68
+725%e 44
+731e38
+737e¢33
+T42409
+T48403
+753498
+T75T7e55
+ 7654 e 68
+ 769 e 44
+775433
+7E80s 14
+7844%0
+774e 04
+79679
+303.93
+8U%487
+83134.44
+8l8e20
+822e96
+826452
+831e25B
+836004
+839461
+845 455
+84T 6953
+853488
+8508463

TIME{M
+51 30
+52e53
+52e70
+54 485
+56.03
+57420
+58e437
+59 4956
+60eT1
+61.88
+6340%
+&4621
+554 38
+66 455
+5TaT4
+5868Y
+70 406
+7lee
+T720 3%
+73.56
+T4673
+75e90
+77e07
+78e4d2
+TF el
+80e57
+21e74%
+82671
+84 408
+85 404
+8L a4}

Sy LR(TIME) PHI

3,93
+2e%6
+5e498
+ho G}
+4402
+h%e 04
+4e 06
+4e 8
the il
+held
+ield
+4helbh
+4418
+541%9
thedl
+heod
+helty
thelb
+hedh
+hed¥
The3]
+he 32
+ihe34
+he3%
+4a437
*helh
+4e4Q
thedl
+thet3
thalthy
+habh

73~

+144467
+145408
+145402
+145,.,21
+144494
+144493
+144493
+l44,.71
+idba T4
+144478
+144436G
+144468
+144453
+ib4e82
+14%4 050
+144 439
+144.7£
+144463
+1l44.98
+145412
+1464 485
+14447%
+1448,75
+144450
+labhen?7
+144445
+l4b a2y
+l44e44
+l@4.04
+l4n425
+1l4b426

YIELD(KT)

+819050
+b831.1%
+829439
+834496
+827,26
+826,88
+826.51
+820474
+821,5%9
+8224479
+811450
+519.78
+8515 .64
+818a15
+E14,4,69
+811459
+821007
+818,450
+628041
+834eba2
+524 452
+824.98
+821.69
+8l4.77
+814,00
+813.,4%
+807e327
+812.97
+801.72
+80T463
+8084.08



OPERATICN
STATICON
A

SHOT
SUNSET
FRAME DIa(M)
+e +115.82
+1le +154 443
+20 +1B0e29
+3¢ +2U6el4
+4e +224460
+5¢ 42329437
+6e +25Te22
+8e *284'50
+10e +30UGeT4
+12e¢ +3L7e46
+1l4. +3464 66
+16¢ +363.84
+18. +376e 50
+20 +350.52
+22 +404 454
+24e H+416e56
+26e +4528e57
+28e H+hHbleHH
+3Ce +451.60
+32e +403e04
+344 +4TGeb3
+35, +LbB4 465
+38e¢ +4F4e86
+40e +505,4,68
+42s 4513669
+44, +5234 70
+4be +53147T1
+48, +541.72
+50s  +349.74
+52e +558475
+544 +504676
+56 +573477
+58s +58la758
+50e +587679
+52 e +595 480
+64e +6U3481
+Hbe +H10De8B2
+68¢ +616483
+Te +623484
+T72 +530e84
+The +53T7485
+76e +5644486
+T8e +650e87
+80s +655.88
+82e¢ +662.89
+Bhe +HEGSTO
+86 e +575491

TIME (M5)
+e3Y
+o 74

+1l 49
+2¢04
+2e60
+34,15
+3 e 70
Yho B
+5490
+7e00
+Be0%
+P419
+10e29
+11e39
+12e48
+13458
*14-68
+1577
+16etit
+1796
+19405
+20elu
+2leih
+22433
+Z3ebd
+24e51
+25460
+e6ebY
+2T7a78
+2Be B8
+25495
+31.04
+32e12
+33421
+34 449
+35458
+38446
+37455
+38463
+35,.71

+40 e 77

+4]1 488

+42 496

+54 o0l

+45 414

+46H 4 1%

+hTal?

DOMINIC
CAMERA FILmM
P54b=-4 112001

LNITIMEY PHI  YIELDIKT)
~e52 +16Teb53 41711456
=305 415777 +1264403
+e4 4193433 +1096e612
+e71l 4154469 +1145.,48
+e%5 +ib3e24 +10924.%1

+leld +1%lei® +1023.54

+1e30 +15Z2a38 +1062456
+le56 +1i51488 +104%5.28
+le77 +150479 +1008409
+1le54 +150e354 +993Q27
+2409 +150e16 +9586472
+2ei1l +149477 +9T74455
+2e33 +l4Be1% +922.90
+2e43 +14T7457 +904.89
+2¢52 +14743% +6558418
+2e60 +1846.70 +878475

+2e68 +1l46633 +856T7 449

+247% +145449 +8T72450

+2482 +1luB5eB5 +853451
+le88 +1456402 +858436
+ie54 +145.99 +8B5747<

+ 3400 +145,79 +551 465

+3405 +14%4,69 +848 4,84

+h410 +145498 +657 429

+34l1% +145449 +843,01

+32415 +145485 +547 469

+heldb4 +145433 +838,435

+3,28 +14%.62 +846,75
+3432 +14%5 4473 +841,4,22

+5e38 +1l4556 +844 439

+343Y +1444986 +H82TeB6

343 +145419 +839,41

*le40 +1454721 +0334.86

+345C 4164477 +522635

+3453 +144,87 +5254,14
+3.56 +1454,00 +828.,87
+2e659 +144,92 +826468
+3eb2 +14%464 +818477
+3465 +1l44 463 +818,48
+3468 +la4b 485 +816,98
+2470 +144466 +820.21

3473 4144476 +824413

+347C +ia44e63 +818437

+3eT8 +1l44430 +80%613
+5480 +La4 444 +814.,56

383 +i44455 +317431

*helih +1l44458 +81l6.08




FRAME
+58e
+50,
+92.
+94,
+G6,
+98

+100.

+1024
+104.
+106.
+108.
+110.
+112.
+114.
+116
+118.
+120.
+122.
+124,
+126»
+128.
+130.
+132.
+134,
+136.
+138.
+140,
+142,
+1l44,
+1l46.
+148,
+150
+152e
+154.

DIaC)
+682491
+568%.52
+6934573
+658e 94
+706e95%
+711e95
+716e496
+722.57
+728.58
+T732e98
+T38455
+T45 400
+74%5400
+754401
+75960L
+7656403
+770603
+776.04
+760e0CH
+785%.05
+7%1.06
+795.07
+79%9607
+804655
+81ll464
+8l6e65
+818432
+82leb0
+8256 00
+8284 34
+835402
+540603
+8543,37
+84B e 33

TIME(MS)
+48 435
+4T 443
+50 60V
+51 57
+57 64
+53471
+5%6473
+55 485
+56e92
+57 498
+59405
+50el2
+61l.18
+62ed5
+53e31
+54 3l
+65 ettt
+68e51
+57e57
+68 054
+69 70
+70e76
+71a.83
+72e87%
+73,55
+75401
+76e027
+77413
+T78+20
+75e25
+80432
+51le35

+8344%

LNITIHME)Y  PHI

+3.87
+3e50
+3492
+3e94
+3496
+3.98
+4400
+4,02
+4404
+4,00
+4407
+4, (%
+hell
+he13
+held
+4elb
+4018
+thelY
+thell
+helld

+144074
+144410
+la44e53
+1l44436
+144482
+1la4468
+144055
+i44 4864
+1l444T74
+1l44 040
+144459
+1la4e72
+1l44448
+1444.44
+l44ebd
+144 459
+144459
+144,78
+144e61
+1444.63
+144 4,84
+1444 70
+1l44456
+144477
+145413
+145420
+1444,68
+l44.47
+164426
+l““.07
+ib4446
+144487
+144440
+14445])

YIELD(KT)

+521e40
+803.43
+815.5%54
+81070
+823.74
+81%971
+5616415
+818470
+84le58
+813.60
+817415
+8B20e 99
+8l4.16
+813.16
+8l2.47
+517.40
+817e25
+822¢565
+61773
+B81l8436
+824439
+820427
+816443
+B22446
+832.72
+834460
+819.81
+813.82
+8086.12
+802.,69
+813.67
+816.69
+811l.78
+815.,10



oy e vy

COPERATION
5HOT STATION
SUNSET

FRAME CIA(HMY  TIME(MS)
+s +109472 +¢ 30
+1le +13%3413 +e63
+2¢ +152435 +¢ 36
+3s +171e22 +1es¥b
+4e +1BBLD +leb2
+54 +196e 03 +1e95
+8Be +Z32e40G3 +2e54
+1le +464e 83 +3e93
+14, +<BT«70 +H 052
+17« +308e474 +5 2%
+20e +32T7Te6E +65 489
+23 +347093 +7488
+26e +359. 76 +BeE7
+2%e +3Te39 +9 455
+32 +385,01 +10 485
+35s +39Teb632 +11eB4
+38¢ +4]l0e78 +12483
+4le +G421eB3 +132.HZ
+hb4e +432e5¢ +lae81
+4Te +442e%4 +15480
+50 +452 32 +16e7%
+53, +4563,T79 +17473
+56e +4T4el3 +18476
+5%6 H+4EleB)l +15.72
+52 +4%0e8B9 420474
+55¢ +49%5422 +21e73
+68¢ +50T7e56 +22472
+71le +516e%94 +22.71
+The +525e48 +Z24ab%
+TT7e +532e58 425468
+80e +540e91 426467
+83e +H48ed]1 +274565
+86 +5554 50 +i8e¢65
+5Fe +562e8B0 +2%eb5
+52e +5T0e L0 +30 462
+95, +5T6e 25 +321atl
+98. +58466F +32450
+101. +590s 94 +334H59
+1l04e +596e15% +34,4,57
+1G7Ts +603245 +35,56
+110. +6C9e70 +3645%
+113e +461BeC4 +3T7453
+116 +623425 +38452
+119e +62Be46 +39401
+122¢ +634471 +40 450
+1254 +564240] +4] 048
+128 +546e18 +4z2 047

DOMINIC
CAMERA Flum
Po48=3 112504

LNCT ey Pl YIELDUIKT)
=10 +1T7T7e52 #2279.85
~olidy +1&60612 +1361a414
~e04 +1%4483 +1150481

+elh  +1B44862 +1142.86

+e48 +15Z2e68B 41072498

+ebh  +150.06 +984407
+1eCGT 4150672 +100579
+le36 +152e4%9 +106Ye56
+1le5% +152Ze11 +1G52.97
+LeT7T +1%1e69 +1038.65
+1,93 +151le33 +1026621
+2e06 +150410 +585,4,41
+2418 +150e20 +9B8461
t2e28 +145404 +950691
+2438 +143431 +92T.98
+lell +147492 +9515451
+2e55 +147499 +218400
+2eb< 414Te%2 +503461
+206Y% +16T414 +391e91
LWL +1G6e864 +862487
+2e8¢ 4145435 +86843¢
teeB7 +labHebT +87T467
+2+93 +labell +861403
+i498  H+14H4,98 +857 434
+3073 +145495 +896563%
+34,07 +1la% 469 +848476
+2412 +145451 +843,587
+241l6 +1465,7C +8495400
T3ecd0 +145465 +847459
+3edh +145437 +339.58
+3428 +14H443 +84) 042
+ie32  +145B427 +836460
+343% +145%,15 +8%3,19
+3e38 +145,08 +831.07
+3462 +145404 +830610
+3eal 4144478 +82247
+3e48 +145.08 +831623
+3451 +144 489 +825485
+3a5 +144 445 +814433
+3e57 +id4e62 +818.01
+3409 +lba .52 +815438
+3.,6< +1l44495 +827e39
+3.65 +1la4466 +819.21
+346T +Ll&4440 +8114950
+3e 70 +1b4440 +812.03
+3.T2 +144466 +81%637
+3eTG +lbbg24h +507 645




FRAME
+131.
+134%
+137.
+140,
+143,
+146.
+149,
+152.
+155,
+158.
+161,
+164,
+167
+1TG,
+173,
+176.
+17%,
+182.
+185,
+188,
+1G1e
+1%4.
+197.
+200.
+203,
+2056,

DIA(M)
+651639
+658469
+6634 %0
+671e19
+6756 36
+879453
+6854 78
+692e 00
+698e 43
+703.5%0
+707467
+712488
+717e05
+T22e26
+72T7e47
+732e68
+73790
+742e 006
+T48432
+752e4Y
+757e70C
+760482
+T766.C4
+771e25
+TT4e37
+T80663

TIME{MS)

+43 646
tah o bk
+a5 443
+a4b bl
+4 T el
+48 ¢3Y
+49 438
+50 636
+51 435
+52e34%
+52432
+54 431
+55 430
+56 040
+5TelT
+58 4240
+55ec4
+50 el
+6ledl
+652 040
+6341Y
+54415
+65416
+65415
+6Tels
+68612

LHITIME) PHI

T3.77
+34 79
+2e81
+3483
+3edb
+ia87
Ti.89
+3491
+3a%3
+3e%5H
+3e%97
+3459
+4401
+heli3
+a5e O
+4e 0B
+4400
+theil
+hel3
+aell
+ih4l18
thell
+hel%
+4 4 il
+helld

+144407
+l4be39
+1l44 420
+144 459
+144427
+163.97
+144413
+144430
+1l44 448
+144e45
+iG4e22
+1l44e22
+1l44403
+144405%
+144 408
+léa4413
+144418
+i4deid
+1lh4.31
+144419
+l44a28
+1434%8
+144409
+1444,20
+1463453
+164e2%

YIELDUIKT)

+802480
+81le51
+807087
+817.36
+808434

4799457

+804434
+809.05
+814403
+513429
+H064%5
+806495
+801le43
+804«10
+80340%
+804428
+805677
+801487
+809+ 50
+306412
+50845%
+800.24
+803.16
+8064.28
+758677
+807e67

1€



CPERATION

SHOT
SUNSET
FRAME Dlaim
+e 4112461
+1le +147e33
+2e +172e64
+3e +194e46
+4 +211e83
+5 +22Be6 20
+5e +24de58
+8e +266e0 89
+10. +28971
+12e +30956
+13. +32Ce 47
+lhe +32549%
+16e +341480
+18s +354,89
+20e +35684.0%
+22e +3E1e 30
+24e +394450
+2&e +40He B8
+28a +4154986
+3Ce +42Ba3y
+32a +438425
+34e +4H4T4373
+36a +45T7e273
+38e +465448
+4Ce +4T76421
+42e +483.64
+hbe +493.54
+45. +5006%7
+48a +508 640
+50. +517e48
+52 +524408
+54, +532e33
+554 +540e59
+58¢ +545.84
+60, +554462
+620 4560440
+64Ge +571e9%
+66e +572420
+5Be +578438
+T0e +58T4032
+72 +591e497
+74, +59% ¢ 39
+T6e +604433
+78s +609e27
+60e +615445
+82« +622e87
+8Ge +52T7e81

5T
M4

ATION

TIME(M8)
+437
+e04

+1e32
+1as79%
+2e27
+2e74
+3edd
+4417
+5e4lé
+607
+6H 054
+7402
+7e97
+8e91
+5 486
+10481
+1le70
+12.70
+13e65
+14460
+15e54
+16 4%
+1T7e43
+18.38
+19452
+20e26
+21el1
+22e15
+2340%

+24 004

+24 458

+2545¢

+25.86
+27+80
+28e T4

+25 468

+30e82

+31e50
+32450
+33444

+34 438

+35432

+36 425

+3Tel®

+38413

+3% .06

+60 600

DOMINIC

CAMERA FiLM
FPS4E-4 11200%
LN(TIMEY PHI  YIELD(KT)
-a3G +167e42 +1701.08
~olb +15T7e48 +1252,449
+ec? +15443% +1134425
+e58 +153480 +1112483
+aB2 +152452 +106Te45
+1e01 +152429 +1059.44
+lel7 +151eb% 41045447
+tlet2 +150471 +1005434
+1e63 +1530471 +1005.50
+1e80 4150445 +996474
+1le87 415113 41019469
+1la94% +169.46 +554 464
+2407 +149400 +949466
+2elB 4147490 +915,18
+2.28 +147.33 +B97 464
+le38 +1l4Tel2 +8%1423
+2e46 +147e6165 +893429
+2a54 +16T7,17 +892456
+abi  +ibhbHe£C +863.69
+2.68 +i46657 +8T4e569
+Z2aT4 +1l4be24 +86%4092
+t2eB0  +145478 +851.58
*lalh  +1454773 +849,492
+24%1 +145426 +836438
+2.95 +145.68 +547 456
+3,00 +145,14 +832.84
+3.05 +145.44 +841451
+3,09 +1a4%403 +831.21
+3e13 4144480 +823.15
+5617 +1&5H404% +8306419
+302l +l44465 +819407
+ 3445 +144e77 +B22e46
+2e£LF +l44.94 +827.07
+3432 +145414 +832480
+3435 +144472 +821.08
+3639 +144436 +810.84
+3.42 +1454.51 +843.69
+3445 +143483 +795.94%
+3,48 +143,46% +792402
+3450 +144418 +805.84
+3453 +143480 +795010
+3e56 +1l4a404 +85Ql.84
+2459 +la4z471 +732.78
+2e6l +l43e42 +T84e65
+3e04 +l43e44 +785.20
+3e66 +14%.76 +7T9%4416
+3 4,45 +143454 +787e97

19



FRAME
+36
+88.
+90C .
+924
+%4 .
+36,
+38

+100C.

+1CZe
+104.
+106,
+108,
+11GC.
+112.
+114,
+116
+118,
+120
+122,
+124,
+126.
+128,
+130,
+132.
+134,
+136.
+138.
+14QC,
+1l42,
+l44,
+146,.
+148,
+150,
+152,
+154.
+156.
+158.
+160,
+16Za
+164.
+166,
+168,
+170
+172
+174,

DIA(M)
+632.76
+640e17
+5466 35
+652453
+65Te47
+562442
+66F .83
+6T4477
+5T7e25
+663443
+6856 50
+652008
+69F e 4%
+7C0e73
+TUBel4
+713.09
+716679
+T721e T4
+745445
+725e1%
+7356 33
+739.04
+T45422
+747.69
+753487
+75T7e58
+761ed%
+7664253
+T72e41
+T7T7&el2
+77%e82
+786.00
+T8Be a7
+7534462
+757e12
+802407
+307.01
+8i0e72
+81l4e43
+81l8.13
+823e08
+82%455%
+828e02
+835444
+83Ge 14

TIME(MS) LN(TIME)

+40 495
+41487
+47 481
+43e7T4
+44 458
+45 4861
+45 54
+47 48
+48 441
+49 634
+5( 28
+51620C
+52413
+53.,068
+534959
+54 492
+55 485
+56e 77T
+57e70
+586463
+5945%
+60 648
+61441
+62633
+63,25
+54 419
+6b,.11
+65 404
+66 496
+6T o855
+68481
+65e473
+T0 o606
+71e58
+72¢50
+73 443
+T4 ¢35
+THhedl
+7691%
+77el1l
+78e403
*+78496
+7% 488
+80 480
+81e7¢

+3,71
+3473
+5e75
+3477
+3479
+3,8¢2
+5e84
+3.86
+45e87
+%489
+354%1
+3493
+3495%
+3a57
+3498
+4e U0
+a4e0<
+4403
+ael(b
+4407
+4408
+441G
+4411
+hel3
+thelh
+4416
+4elT
+4419
+4420
+h4el1
+heldd
+thelh
+hoeld5
+t4a27
+thelB
+ha iy
+ho 30
+hedd
+he3d3
+ie34
the35
+He36
+ie38
Fhe3Y
+4440

Pl

+143e34
+143.71
+1l43482
+143.99
+143482
+1l43471
+l44,146
+144e 06
+143.48
+143467
+143412
+143435
+143 485
+143009
+143 460
+143.62
+143¢41
+143045%
+1l43 425
+143407
+1434 38
+143622
+i43 454
+143415
+143449
+i43 435
+lG3e24
+i43e36
+143671
+143451
+143452
+143.8Y%
+143.58
+163e73
+143e67
+143.83
+144400
+143e49%
+143490
+i43e486
+144005
+145a4560
+143457
+l44ael9
+144417

YIELD(KT)

+786245
+792.74%
+795.81
+79930
+755,68
+792e57
+804,65
+802.29
+785.,91
+791463
+T 715444
+782485
+756454
+775472
+789«7T7
+790+32
+T84e35
+T785e47
+780416
+775619
+783463
+779e16
+T787e97
+7T7e50
+78&a62
+783408
+7177679
+783.,04
+792.77
+790404
+T7E8T 4%
+797e862
+789.20
+793.38
+791e55
+796401
+800e60
+799%e21
+757499
+796292
+802e01
+795.24
+788,71
+805.98
*805.57



OPERATION
STATION
D

SHOT
SUNSET

FRAME DIALM)
+o +55e 0l
+1le +124.89
+2e +145060
+3e 4155427
+he +183e468
+5e¢ +195.86
+8a 4231613
+1le +257:27
+1l4e +279431
+17e +295488
+ZUe +516e 35
+23 +333e420
+2Ce +346e17
+29 +363.15
+32. +375e63
+354 +388611
+38B, +394496
+thle +41le82
+44, +423405
+4Te +433403
+50e +44ieT7
+55%e +459486
+650a +4THel2l
+65e +489e81
+70Ce +502e 49
+75e¢ +5l6eU2
+8De +526e65
+85e +542e18
+50e +553463
+35¢ +56hG404
+100e +5ThLebé
+105%e +587¢97
+110 +599,42
+115%e 460983
+120. +540e23
+125e +£31e68
+130es +681405
+135¢ +649e37
+140e +660e82
+14%, +668410
+150e +6TTeb47
+158%e 4685479
+160e 4696040
+165, +703e 49
+1T70e +711e81
+1T72e 4713489
+174. +718e 06

TIME(MS)
+edlih
+e55
+e 87

+lels
+1a90
+1a81
+2eT5
+3.7C
+4 464
+5e58
+He53
+7 47
+8e%1
+5 03y

+10e 30

+11led4

+1l2e1i8
+l3eld

+14 407

+15401

+15495
+1Ted
+19.09

+20 60

+22ec3

+Z23480

+25e 37

+26e93

+28050
+30e07
+31eb4
+33420
+34e77
¥3C ek
+37e%0
+539atri

+41 604

+42 .50

+44417

+ah e T3
+aTe30U
+4Be B8
+50) ole3

+51 695

+53 455

+h4 4l

+54 ¢ B

DOMINILC
CAMERA FIiLm
Phbp=b 112005
LNCTIMEY  PHD YIELDIKT)
~leil +i696 43 +1 799« 99
~-eho +15Te87 +1268.00
~el3 +i%3.86 +1115,05
+el7 +1544.38 +1134,16
+eu(l 4196417 +1201435
+e59 4156432 +1131.8%
+1,01 +15%64402 +1121.29
+1le30 +18Z2e42 +1063.74
+1e323 +151e11 +101%.01
+le72 +150418 +587e78
+1le867 4149434 +960466
+2e01 4149403 +950e81
tield +14Be50 +934404
+2423 +iuBadas +932e37
t+téels +167477 +211la18
+Ze%1 +1l4Tea3 +9G0.60
+2e50 +1l47412 +6891.17
+2e57 +i67403 +888458
+tiebn +1460951 +B84e96
+2.70 +146,53 +873e.56
+2e 76 +1869489 +854 465
+ZedL +146027 +865486
+ZeFh +1bHH,.75 +8506 50
+oelid +l45.86 +85353,79
+3410 +l45.26 +836e09Y
+3el0 Ti4He2l +8354C9
+35e£3 +1l44447 +E13eT74%
+3449 +i4%e2d1 +834483
+3e3% +144495 +82Teb1
+3e40 +14445%5 +516413
3049 +144426 +807485
+3245() +la4 482 +823e492
+3a54% +144495 +82743%
+3499 +lbaeb9 +825468
+ 34675 +144.89 +825,4,85
+2467 4145440 +834455
+3e71 +145,07 +831.04
+3a75% +ib4eT7 +B2leta7
+34T8  +145421 +835408
+3.82 +la4,79 +822eT9
+i4D5 +lb4e85 +824471
+3 843 +il44474 +821l640
+t3e92 +145409 +831leb06
+3495 +1l44483 +824012
+iaYl +1l44082 +823480
+3e9Y 4144457 +816e T4
+4 6 (0 +144475 +321a76




FRAME
+176e
+178.
+180.
+182.
+184,
+1llb.
+188.
+190.
+192.
+194 4
+196
+198,
+200
+202
+204.,
+206
+208.
+210
+212
+214,
+216e
+218.
+2204
+22%a
+224Ga
+2260
+228
+230C
+232
+234,
+236,
+Z238e
+240.

ClA{M])
+7£Cel%
+724430
+T72Te82
+730e 54
+ 732462
+736479
+73%e51
+T41e99
+T46e15
+T48e 3
+752e40
+754e48
+758+64
+761le76
+T763e 84
+768601
+77T009
+774e25%
+7T6e33
+779+45
+78Lle54%
+785470
+788.82
+791494
+795%4086
+797e15
+8G0e27
+802435
+806651
+808e59
+81l0e67
+81%e B
+81%e 88

TIME(MS)
+h5e4 3
+56 400
+56 668
+5Te30
+5T 6532
+58 655
+59413
+59 4 80
+0Q a4 3
+61leQ3
+61e65
+52e30
+62a4%3
+53455
+b4 418
+54 o BU
+6H 43
+66 405
+66 668
+67 630
+65Te%2
+68e0>
THhFell
+6Y 08U
+70altd
+T71e05
+71a68
+72e30
+T72e693
+T73e55
+74el8
+T4 et
+75 043

LNETIMEY Pl

+he(il +l44651
+he(32 +144470
+4403 4144468
+h6 04 +1l44e66
+4eaUB +ilhedth
+4o (& +lbdbebh
+he08 +lbbab4
+aa ()9 +1l44 444
+iho G +1i46465
+hell +lbbhekt
+ha12 +laaa87
Theld +lbbeby
+hell +1444T70
*theld 4144473
+held +lakeb5
+45eL 7 +lbbh478
thell +1l44e62
+helY  +144.8%
+hHel% 4164669
taell +ladeT3
ta4e21 +144458
Theld HlubHaBZ
thacd 4144487
thedd +1l&bhe%2
+hedbh +144437
thou +lb4e84
thelT +144 490
thell +lbLaeT7
+hedl +lanHeNZ
+4425 + 144450
+he30 +1l44478
+he3d ] +1l44485
+i4e3d +1lb4bGa T4

YIELUIKT)

+815404
+820e27
+81%e72
+819430
+513420
+318.80
+8lbe7T3
+513 404
+8108e90
+513e47
+6519449
+814430
+820 447
+821a.10
+816a425
+822e63
+817499
+824451
4+82Ce 06
+82)edi
+516499
+523476
+825414
+8206 460
+8286412
+82443<
+826400
+822439
+82%e54
+626003
+822473
+8204ThH
+52145%



SHOT
SUNS

FRAME
+a
+1le
+2
+3
+5y
+8e
+11.
+1lbo
+17.
+2C
+23,
+26
+2%.
+32.
+35,
+38,
+41,
+44 4
+47 4
+50
+53.
+56e
+5%9.
+62a
+65.
+658
+71e
+ T4
+7Te
+85
+33.
+86.
+89
+924
+55
+93e
+101.
+104
+107
+11iC.
+113.
+115.
+119,
+122
+125,
+128,

OPERATION
STATION

ET D

SIALH)  TIME(MS)
+12Ce47 +ebts
+151462 +e91
+1T4e97 +143%
+19%446 +ie87
+é12e26 +2e3b
+231e12 +2e82
+270e45 +4e2%
+302e01 +5 467
+327e2% +7T¢10
+351e10 +Ba52
+3T70e1% +5 495
+38%e27 +1la37
+4060 32 +12479
+h4 24004 +lbecl
+435404 +154.64
+4584 0% +17.06
+4659.04 +1Be48
+481e31 +19,.,489
+494495 +21431
+50Te90 +22473
+520el7 +24419%
+532e4G 428 4,56
+54]1430 426498
+558 462 +2843%
+561e47 +29480
+5T0e686 +3ledd
+5TTe80 +32463
+590e0U5 +34404
+400edf +35e440D
+51l1led3 +36.86
+621e70 +3Be27
+628e 8% +3F 457
+63701 +41.08
+644e16 +42 445
+554637 +4348%9
+664e57 ¥45 430
+6T71e7d +46470
+6T8e 8T +48%,10
+684499 +45451
+5694418 +50451
+700e30 452431
+T70Be&4T +53,71
+718462 +55,11
+T24e80 +56451
+T730e93 +57491
+T740els +59431
+T745622 450471

DOMINIC
CAMERA FILM
Psab=~o 112062

LINGETIMEY PHI  YIELD(KT)
=81l +160eB5 +14T2456
~e 08 +156481 +1£26615
teld3 +153,14 +1089,23
+ebd 4152412 +1053,.41
+el83 +150,.88 +1011l.16

+1e03 +1524%9 41069462

+les  +151.60 +103%,60

+1s73 +15047% +1008.01
+1le@6 +145438 +961e7T6
+2eld +148.96 +948461
+2ed5 +147 686 +90T7e63
+2¢43 +147.18 +893,27
+2e54 +146.56 +8744364
+2065 +146464 +8T76480
+LleTH +1l46415 +862e27
+2483 4146463 +E876470
+2e91 +146405 +859,50
+2e99 #145451 +843450
+3e05% 145,57 +845,20
+3,12 +14%5,58 +845457
+3e18  +14%453 +844430
+3ec4  +165.61 +846,55
+3429 +164488 +825450
+3e34 +14%.70 +84G,25
+363%9 41448440 +812,03
+3444 41464407 +B0280
+34428 4143432 +T€82402
+3452 +143,9C +7986401
+2e50 +144403 +501468
+3e60 +labkeus +813.56
+3464 +144468 +519,9¢2
+3e71 +144,10 +803446
+3i474 +1la3,77 +T794 425
+3.78 +lb444106 +505407
+2e81 4144457 +816,76
+2484 +164e35 +810460
+5487 +146,17 +805452
+3450 +143481 +795447
+3e493 +144,4.12 +B04,410
+3495 +143,82 +195,77
+3e%8 +143497 +795485
+4e 00 +143,.93 +T7T98,,81
+4403  +144432 +80%9.77
+4.05 +144413 +804,25

oo 08 4144 eBHS +816420

+4q 10 +144620 +806429




FRAME
+131.
+134.
+137a
+14le
+143,
+146
+14G,
+1524
+l§50
+i58,
+ible
+164a
+1é67.
+170.
+173
+176.
+1794
+1824
+1B854

IRtk

OTA(M)
+784e41
+T60e53
+T765He 64
+772e779
+77593
+TBE S US
+751e15
+T797e29
+503e41
+B809454
+81250
+818e 72
+026689
+830e%97
+83%. 14
+84% 22
+E84T 431
+5494 325
+B53443

TIMELMS) LNLTINE)

+62.10
+53.5Q
o4 ety
+6H el
+657 «68
+5% 408
+730&7
+7l.85
+7 3025
+T74eE4
+T76603
+77T el
+7E681
+50 419
+81e58
+82 696
+84 035
+35073
+57012

+hels
+4e 15
+hei7
+4e LY
+hell
+heud
+helb
theldT
+hedG
+ig 3]
+4e35
+he il
+hedls
+ihe b
+a bl
+hely]
+4,443
+heah
+h4 448

PHI

+1l44a066
+1l44e54
+144425
+lhue 36
+144049
+144444
+1b4 423
+1l44421
+144421
+144o22
+143470
+143.T74
+li4aels
+14348%
+1l44e27
+144400
+143¢74
+14341%
+142452

YIELDIKT)

+819%611
+815%48¢
+807 .68
+810+86
+Blbelh
+8136.13
+807T401
+806457
+806052
+806,83
+792.44
+793451
+804e 78
+T73065%6
+868030
+800473
+793.60
+777 049
+7T71e27



SHOT
SUNSET
FRAME DIA(M)
+. +10C5422
+1le +130,09
+2¢ +158430
+3, +1764,00
+4 +1944,55
+5¢ +208452
+9¢ +258.74
+13e +294,413
+17. +322435
+21, +348.18
+25¢ +3T71le14
+30s +40U0e31
+35e¢ +420e%2
+4C, +44Q001
+45, +459490
+50e +4759.80
+554 +497430
+6Ce +513422
+65¢ +529493
+70e +543645
+T5¢ +55G437
+80. +573.66
+85s +58T7421
+90s +599415
+95, +613.47
+100e +626420
+104e +635475
+108e +645430
+112s +654485
+116¢ +664440
+120. +6T71e36
+1246 +68l.11
+128. +689486
+132. +698061
+136, +704498
+140, +715.32
+1l44, +723428
+148, +727499
+152¢ +735%.13
+156s +T743448
+160e +T750462
+164, +757e77
+168. +762654
+172« 476730
+1T76e +T775e65
+180s +782479
+184, +78%.54

OPERATION DOMINIC
STATJON CAMERA FILM
298 PS4B=9 114754

TIME(MS) LN(TIME) PHI YIELD(KT)

+e33 -1.09 +162685 +1481,.,21

+470 ~¢35 +150.01 +582449
+1.06 +e06 +154437 +1133,63
+1.42 +e¢35 4152455 +1068451
+1e79 +e58 +154406 +1122.45
+2015 +e76 +153427 +1093.77
+3e61 +1.28 +1544 70 +1145,92
+5.07 +1462 +153,58 +1104,496
+6453 +1487 +152.14 +10G%4,21
+7%9 +2.07 +151461 +1035,94
+9 o444 +2.24 4151413 +1019.65
+11.27 +2e42 +15le51 +1D4b .24
+13.09 +2457 +1504484 +996453
+14.91 +24T70 +14%.28 +958476
+16.73 +2,81 +149.00 +949,.86
+18455 +2492 +149.16 +9%4,78
+2037 +3401 +148.92 +54T417
+22419 +3,09 +1l48,51 +934435
+24401 +3617 +14Be59 +936.78
+25483 +3425 +14B.00 +918420
+2Te65 +3e31 +14Be24 +925477
+29 447 +3438 +148.21 +924485
+3]1ec9 +3.44 +148412 +921.87
+33011 +3¢49 +14TeT5 . +910455
+34493 +3455 <+14B8408 +920.81
+36e 74 +3460 +148412 +321.95
+38420 +3.64 4148406 +920.15
+39465 +3,68 +148.06 +920.00
+4lell +3a71 +148.10 +921,432
+42456 +3eT72 414818 +923.98
+44401 +3¢78 4147478 +911a455
+45 647 +3481 +147.95 +916469
+hbe92 +3e84 4147498 +917455
+48437 +3487 +1l48404 +91944
+495 82 +34%90 +14T7463 +906.82
+5] .28 +3493 4148408 +920.86
+52473 +3496 +148407 +920436
+54418 +3499 +147642 +900444
+55 453 +4o01 +147.30 +896,82
+57.08 +4404 +14Te45 +901.21
+58454 +4406 41547438 +899.07
+59,99 +4409 +147.33 +89 764
+61eb4 +4e1ll +146484 +882.98
+62489 44414 +146435  +869.36
+64 ¢34 +4elb +146464 +876472
+65479 +4,18 +146467 +87T.84
+6T 624 +hed0 +146473 +879.45

—FY—




FRAME
+188.
+192,
+196,.
+200
+204,
+208.
+212.
+216.
+220
+224,
+228
+232.
+236.
+240,
+244,
+248.
+252.
+256.
+26Q,
+264q

DIA{M)
+799e47
+805443
+810«20
+817435
+622.11
+83GCe45
+8364041
+B842437
+850e71
+8550 47
+859.05
+863.81
+870.96

.+876¢92

+881e69
+88T7+64
+893460
+898e¢37
+300.75
+905452

TIME(MS) LN(TIME)

+68,70
+70.15
+71 460
+73405
+74450
+75.95
+77+40
+78485
+80 430
+B8l,75
+83420
+84 665
+86.10
+B7 454
+38499
+90 e tbt4
+91.89
+93 4,34
+94,79
+96.24

t4eld
+4,25
+4427
+4429
+4431
+4,33
+4434
+4436
+4438
+4e40
+h b2
+heh3
+h4e45
+4447
+4 448
+4450
+4e52
+6453
+4455
+4458

PHI

+147423
+147410
+146476
+146 487
+146457
+146492
+146486
+lab481
+147.19
+146496
+146454
+146434
+146455
+146457
+146,40
+148 ¢ 44
+146449
+146435
+145484
+145,73

YIELD(KT)

4894.78
+890.60
+880048
+883,84
+8T74,83
+8385.31
+883.47
+882403
+893.41
+8B6,43
+873.,84
+85T7.85
+BT74417
+8T74,78
+869.,78
+870.97
+872.42
+868434
+853423
+849,88



OPERATION DOMINIC

- SHOT STATION CAMERA Fric—
SUNSET 299 Ps4B-10 1147590
e FRAME B A M) —FEMECMS ) ER T IME Y —PHE—Y FELD KT
+e +109e79 +433 -1.08 +169458 +1813448
+1 vt e 096 w5 C? -y TGt EETET 1565 ES
+2e¢ +163e476 +1e01 +e01 +162e55 +1467470
3o+ 8O Oh—— +TTI5He 30 HE5I TR+ I b O
+4e¢ +190e75 +1 69 +e53 +154427 +1129492
+5v-——+21Zw15 + 25 Cré +o T +159 49— +1334555
+6e +220e52 +2438 +e86 +15%5486 +1189441
e A B ST IS4 3 S O T TS B T T B T
+10e +265418 +3e T4 +le31 +156e40 +1210434
————— T L L Ty
+20e +334497 +7el4 +1le96 +1526453 +1067483
4 2By 436 TG BBk H2 et 15Tk T +110 0%
+3Ce +390e34 +10e54 +2e35 +152412 +1053454
et g b G TR L R A SO Bt PO BT
+40e +429e76 +13494 +2e63 +14%9478 +974485
A ey L S S £ TEE
+50e +46T7e27 +17434 +2e85 +149426 +957497
By 44 B2 90 IO A P IE AT EB O B I e
+60 +495e31 +206473 +3403 +148449 +933455
+ 6ot et S——e22v42 +3eiT—+148v1T FHZIVEZ
+70e +526465 +24412  +3418 +147.42  +900e32

+80

+554478

+27 650

+3e321

+147634

+897496

A FET 539 94— +25e BT+ 325 +I4Te 09 +890eI0

e B+ 5 6 8 07—+ 295 20—+ 353+ T T I B9

+30e +580e57 +30489 +3643 +1476419 +893e50

e s LI e A S - e I VA S o Vour ok <] bR AR e o FEGITEY
+100e +604e01 +34427 +3e53 +146490 +884480
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APPENDIX E
Determination of Yield by Mach Scaling

A Site, Film No, 112000

A Site, Film No, 112001

MM Site, Film No, 112005
MM Site, Film No, 112004

D Site, Film No, 112003

D Site, Film No, 112002
Aircraft 298, Film No, 114754
Aircraft 299, Film No, 114750

Six-film composite
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OPERATION DOMINIC
SHOT STATION CAMERA FILM
SUNSET A ~ Ps4p~1 112000
B o W(KT)=_  +812423 DW(KT)= +7432 e .
TIME(MS) DIAM (M) MACH NO. WIKT)
+20600 +483,09 +13.60 +808467 .
+25400 +526e77 +11499 +811,63
+304G0 +565074 +10a.81 +813498
+35,00 +601415 +9¢89 +815,41
40400 +633.75 +9e.18 +815.88
+45400 +664 406 +8455 +815443
. B +50400 +692 446 +8404 L +81l44.13
+55,00 +719422 +759 +812.04
— . +60200 + 744457 +1e2l + 809425
+65.00  +T76B467 +6487 +805483

e A=+ 52591E 402 B=+.11503E403 (=+.57324E+401 D==,37731F~-00

D2=+¢72000E+02 P=+,84900E+03 T=+.2BF00E+03C0=+¢34249E~00

S DATA FIT BETWFEN T= +5.00 AND T= +80.00




OPERATION DOMINIC
SHQT STATION CAMERA FILM
SUNSET A PS4B=2 112001
_ WAKT)I= 4805471 DW(KT)I= _+l2e64

TIME(MS) DIAM(M) MACH NO. WKT)
+204Q0 +483 446 +13449 + 79748
+25400 +526 480 +11489 +798459
+BQ;OO +55685 444 L +104713 —+B00eH4
+35400 +600463 +9483 +802.97
+ 40200 +6533,05 9.1l +808 .24
+45400 +663 424 +8452 +807¢33
+50400 +69] .58 +8 403 +809,.,17
+55400 +718434 +7.60 +810.73
+60400 +74% .74 +T7 623 +812400
+65e0G0 +767495 +6490 +812.99

A=+ 4432 14F 402 DBt elel20E403 (Zde3b6412F+01 D= 17815FE~00

DATA FIT

BETWEEN T=

D2=++93000E+02 P=+484900E+03 T=++28900E+03C0=+434249E-00
+5400 AND T= 480400




 DOMINIC

 OPERATION

,,,,, SHOT STATION. CAMERA  _FILM
SUNSET MM Ps4B-3 112004
. - o WIKTIY=  +783.82  DWAKT)I=. +5 .64 _
TIME(MS) DIAM(M) MACH NOe WIKT)
+20.00 +484 415 +13.37 +785,78 _
+25600 +527405 +11le77 +782,32
+30,G0 +565,28 +10a60 ,_A,.»,__J_YAB_:L‘_O_S
+35,00 +600.03 +Ge71 , +780.98
+40400 +632 206 +5.0.00 +7B1.59
+45400 +661 488 +8et2 +782460
+50600 +689 088 +7493 + 783485
+55400 +716433 +7e51 +785,4,23
- +60400 +74]1 o« 24 +7e15 +786.68
+65400 +765 6440 +6483 +7886,15

A=+o44604E+02 B=+e12639E+03 C=+e20792E+01 D=-e60729E-01

D2=+434000E+02 P=+484900E+03 T=+eZ48F00E+03C0=+634249E~00
DATA FIT BETWEEN T= +5,00 AND T= +80.00




OPERATION ~ DOMINIC
SHOT STATION __ CAMERA FILM

SUNSET M PS4B=~4 112005

WIKT)= +77099 DOWIKT)=  +37,48

TIME(MS) DIAMA{M) MACH NO4a W{KT)
N +2000 +482401 . +13.29 - +766463
+25400 +524458 +1le66 +757.35
E - +30400 +562 445 +10450 +753498
¢ +35400 +596 687 +5e63 +754472
+40.00 +628.64 +8e94 +758.50
3 +454,00 +658431 +8e39 + 704464
. *_. e +50400 +686 27 +7 494 +7727Q
+55400 +712.80 +7e55 . +782436
+60200 +738411 +T7823 +793,39

+65400 +76240 . +6295 +8054,63

A=+e10939E+02 B=+,15295E+03 (==e51089E+0L D=+455557E~0Q0Q

D2=+e13000E+03 P=+e84900E+03 T=+4Z8900E+03C0=+e34249E~00
DATA FIT SETWEEN T= +5.00 AND T= +8Q.00

T e



 OPERATION DOMINIC

- SHOT STATION CAMERA . FILM
SUNSET D PS4B=-5 112003
g I, WIKT)=_ +81l4455  DWI(KTI= _ +19.59 - . o

TIME(MS) DIAM(M) MACH NOQe WKT)
+20G0 +482 4854 . +13457 +804,,28
+25.00 +526442 +11e95 +804455
+30..00 +565 426 +10e77 o +B06435
+35,00 +600e56 +9487 +808495
240200 +65323,11 ) +%9e15 +811.97
+45400 +663 444 . +8e56 +815.,20
+50400 +6H91 .89 , +8+07 +818.,54
+55400 +718479 +7 64 +821.90
+60.00 + 744 435 : +7 428 +825 .24
+65400 +768473 +6496 +828455

AZ4+a35034F 402 0=4+a]ld9L6E+03 (=4418%53F4+01 D==a34763F=-01

D2=+461000E+02 P=+,84900E+03 T=+428900E+03C0=+, 34249E co

S DATA FIT BETWEEN T=  +5.00 AND T= +80.00




© OPERATION  DOMINIC
SHOT STATION __ CAMERA __ FILM
SUNSET D PS4B=6 112002

e WIKT)=  +792.09 DW(KT)= +15.84

TIME(MS) DIAM (M) MACH NOC. WIKT)
+20600 +482 41 +13e45 +787.10
+25.00 +525456 +11.83 +784487

o +30e00 +56440Q1 +10e67 +7844,52
+35400 +598496 +9e77 +786429
+40600 +631e19 +908 +788 .48
+45400 +661.21 +8e¢48 +791.21
+50600 +689 40 +7 4599 . + 794431 -
+55400 +716.06 +7¢58 +797e66
— i +6040Q , + 14139 +7+22 +801,19
+65400 +765457 +6490 +804e¢84

Az=+4355062E+02 B=+,1308%9E+03 (C=+41096T7TE+01 D=+,26092F=-01
D2=+¢13100E+03 P=+484900E+03 T=++28900E+03C0=+.34249E~0Q0
DATA FIT BETWEEN T= +5.00 AND T= +80.00




OPERATION ‘ DOdINIC
SHOT STATION CAMERA e
SUNSET 298 Ps4p-9 114754
- WIKT)= +869470 DWIKT)=  +72,90 _ R
TIME(MS) DIAMI(M) MACH NOe WIKT)
+20400 +493 4,82 +13497 +911.37
+25600 +53B¢56 +12ed5 +905471
+304G0 +578 626 +1099 +B98.46
+35.00 +614,16 +10.01 +889.70
+4000 +647 405 +9 0l + 879 .60
+45,00 +6T7T7e48 +8e56 +868435
+50600 +705 485 +8601 +856,413
+55400 +732445 +7e53 +843,10
+60200 +757 653 +7411 +8294,40
+65400 +781le26 +6e T4 +815415

A=+ ¢ 4512 TE+0C 5=+012038E+03 (=+463306E+01 D=-ea54672E-00

DATA FIT GETWEEN T=

D2=+e98000UE+02 P=+.84900E+03 T=+.28900E+03C0= +.34249E 00
+500 AND T= +80.00

T S SV R 1 SR




OPERATION ~ DOMINIC
SHOT STATION _ CAMERA ___ FILM

_SUNSET 2589 PS4B=10 114750

WIKT)=  +818489 DW(KTI= +102.38

TIME(MS) DIAM(M) MACH NOo WIKT)
+20400 +492416 +13472 +870649
+25400 +536419 +12.07 +867455
+30400 +575 ¢34 +10484 +860,51
+35400 +610.75 +9486 +849,89
+40400 +643415 +9407 +836426
+45400 +673.07 +8e41 +820614
+50400  +700«88 +7484 +801.99
+55400 +726487 +7e34 +782.18
o ) : +60,00 +751 026 +6050 +761404
. +65.00 +774424 +6651 +738.86
f g e A=+,T9609E+02 B=+,95702E+02 (=+612119E+02 D=-,10377E+0L
- D25+e301C0E+03 P=+,84900E+03 T=+¢28900E+03C0=+¢34243E~00

DATA FIT BETWEEN T=  +5,00 AND T= +80.00
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OPERATION DOMINIC
SHOT STATION  CAMERA . FILM
SUNSET A Ps4B-1 112600
SUNSET A PS4B~2 112001
SUNSET D PS4B~-6 112002
O SUNSET D PS4B-5 212003
SUNSET MM Ps4B=3 112004
SUNSET MM Ps4B=-4 112005
: *
WIKT)= +798474 DW(KT)= +7e65
TIMEI{MS]) DIAM M) MACH NG o wWikI)
+20000 +482451 +13e448 +791427
+25.00 +525.82 +11489 +793494
+30.00 +564 449 +10e73 +7964.67
+35,00Q +592466 +9483 +798455
+40400 +632407 +9411 +800 462
+45400 +662423 +8+51 +801.63
+50.00 +690452 +8.01 . +802.00
o +55.00 +717421 +758  +801.75
+60.00 +T42.652 +T7620 +800.94
+65400 +766461 +6.87 +795 459

A=+¢55336E+402 B=+e11456E+03 C=+e452439E+01 D=-e31497E-00

] i D2=+14100E+04 P=+484900E+03 T=+e28900E+03C0=+34249E-00
. DATA FIT BETWEEN T= +5400 AND T= +80,00

" ;
g Limits apply to scatter in thig tabulation only,
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APPENDIX F
Fireball Photographs
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Station: D Site
Film No: 112003
Camera: PS4B-5

Time: 0, 24 msec (zero frame)
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Station; MM Site
Film No; 112004
Camera; PS4B-3

Time: 63.19 msec
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Station: A Site
Film No: 112001
Camera: PS4B-2

Time: 83,49 msec
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Station: Aircraft 298
Film No: 114754
Camera: PS4B-4

Time: 119,08 msec
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Station: Aircraft 299

Film No: 114753
Camera: M-44

Time: 0,47 sec
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Copies

1/8A
2/8A
3-4/8A
5/8A
6/8A
7-8/8A
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